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PROSPECTUS. 


Tur Rurat Cychopepra communicates a thorough knowledge of farming, a general 
knowledge of gardening, and a very considerable knowledge of the natural sciences, 


and of general country affairs.» It presents to farmers a digest of all agricultural | 


literature ; and, at the same time, offers to gardeners, foresters, land-stewards, and 
other well-informed classes of the rural community, a larger amount of rich and well- 
timed information than can be found in any one of the numerous works which have 
been expressly written for their benefit. About one-fourth of it is reprint of selected 
articles or portions of articles in the Edinburgh Encyclopedia, the Conversations 
Lexicon, Booth and Boyes’ Encyclopedia of Chemistry, Millington’s Engineering, 
and some other very expensive publications; and all the remainder is original com- 
pilation,—remotely from the stores of twenty-five years’ observation and general 
reading,—and immediately from a library collected for the purpose, and contain- 
ing a mass of parliamentary papers, the principal agricultural and horticultural 
periodicals, and reports and transactions of public bodies, and all the best 
dissertational and systematic treatises on the cultivation of the soil, practical 
and scientific, ancient and modern, foreign and domestic. All the reprint has 
been carefully revised; all the compilation has been as thoroughly digested and 
as laboriously composed as if it had wholly consisted of original matter; and all 
the articles which incurred any risk of either error or deficiency of statement 
have been submitted to the revision of very eminent and well-known practical 
men. The work, as a whole, will be found powerfully adapted to the existing con- 
dition of the arts of culture, letting in upon them a flood of light from the investi- 


gations of science, and yet accurately and searchingly treating them in a homely 


and business-like manner. 
All the practices, implements, and buildings of the farm, the dairy, and the gar- 
den, both as they are and as they ought to be, are thoroughly discussed. The agri- 


cultural usages of different districts and countries, and occasionally those of different 


ages, are compared. The management of stock-farms, the breeding, improving, and 
rearing of sheep and cattle, and the right feeding and sanatory treatment of all the 
domestic animals, are fully stated. Most beasts, birds, and fishes which are service- 


~ able to man, whether in Britain or in other lands, are described ; and all birds, vermin, 


worms, and insects which are mischievous or annoying to the farmer or the gardener 
are minutely noticed. All plants in cultivation on the farm, most plants in culti- 
vation in the garden, all weeds, all grasses, and multitudes of useful or ornamental 
plants quite recently discovered. or but little known, are described proportionately 
to their several importance, and with ample reference to their habits, their value, 
and their proper treatment. The physiology and the diseases of both animals and 


a 
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plants are abundantly explained. Agricultural chemistry, down to its most recent 
discoveries, is fully taught; and as much general chemistry as seems desirable for 
illustrating it, is added. Soils, subsoils, rocks, mineral manures, and mineral trans- 
mutations, are exhibited in the light of at once geology, analysis, and practical 
adaptation. Legal knowledge, in all matters which can affect the landlord and the 
tenant, or the master and the servant, is communicated ; and information on car- 
pentry, masonry, smithy-work, and other departments of art occasionally required on 
the farm and in the garden, is somewhat freely given. In short, the drift of the 
Rurau CycLopmpia is to supply farmers, gardeners, foresters, and similar classes with 
all the information they can want for their several professions; or to place before 
them, in a manner of the easiest access, and in a state of perfect readiness for their 
use, a larger and wealthier system of professional knowledge than any but the most 
highly favoured could obtain from prolonged and anxious consultation of both men 
and. books. 

This work is, thus, much more comprehensive than any of the numerous ones 
of its class which have yet appeared. It condenses out of the reports and the 
periodicals masses of important agricultural matter at which they scarcely glance ; 
it discusses many subjects of farming and gardening which they either pass over or 
very slightly touch ; it introduces entire departments of valuable knowledge which » 
they altogether exclude; it contains, in quite a practical form, a considerable body 
of useful scientific matter which they seem to regard as totally beyond their sphere 
it rejects biography, topography, history, topographical statistics, personal anecdotes, 
and some other trivial features with which several are more or less encumbered; it 
greatly excels most, and will bear comparison with the best, in both the amplitude 
and the minuteness of its practical details; and, with one partial exception, it 
stands alone, as a mainly and professedly agricultural work, in conjointly addressing 
farmers, gardeners, and foresters,—in making the arts of these classes illustrate one — 
another,—and in attempting to be a general instructor of the community upon rural 
affairs. These statements are made, not invidiously, nor with the slightest inten- 
tion of detracting from the great and many excellencies of Mill, Donaldson, Dickson, 
Young, Sinclair, Loudon, Stephen, Johnson, Low, Sproule, Doyle, Rham, and others, 
but solely for the purpose of pointing out the chief grounds on which the present 
work professes to go in advance of its predecessors, and to supply a great and im 
portant desideratum in rural literature. 

The alphabetical arrangement of the work affords the utmost facility of consulting 
it for occasional or daily use; and copious references are made from article to article, 
to direct the reader to all the related parts of each subject; while a general Introduc- 
tion will be given, to connect all the principal subjects into a system, and to serve 
as a guide to the elementary learner. 
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ABATTOIRS. 


ABATTOIRS. Public slaughter-houses, first 
established in Paris in 1810, but not brought into 
full operation until 1818. They are without the 
barriers, on the north and south sides of the city. 
All the butchers of Paris—now exceeding 500 in 
number—are required to prepare their meat at 
the abattoirs, under a heavy penalty. The fee 
charged in 1843, was 6 francs for each ox, 4 for a 
cow, 2 for a calf, and 10 cents for a sheep. 

ABBEY-LANDS. Lands which formerly be- 
longed to monastic establishments. They com- 
prise a large proportion of the surface of Great 
Britain and Ireland. They often excel the lands 
which surround them, in both fertility and 
beauty; and those of England possess interest 
to the farmer, for their general exemption from 
the payment of tithes. Some of the abbey-lands, 
as held by their original monastic proprietors, 
were tithe-free by real composition ; some, by 
the Pope’s bull of exemption; some, by unity of 
possession,—or in consequence of both the lands 
and the rectory of a parish belonging to the 
monks ; some by prescription, having been al- 
ways in spiritual hands, and never having paid 
tithes, according to the maxim, ecclesia decimas 
non solvit ecclesie; and some, by virtue of the 
constitutional character of the peculiar monastic 
order to which the monks belonged. Exemption, 
up to the time of the Reformation, rested directly 
on some one of these grounds; but, since the 
Reformation, it rests on them-only through the 
medium of a special act passed in the 31st year of 
the reign of Henry VIII. That act, says Black- 
stone, “enacts that all persons who should come 
to the possession of lands of any abbey then dis- 
solved, should hold them free and discharged of 
tithes, in as large and ample a manner as the 
abbeys themselves formerly held them. And 
from this original have sprung all the lands 
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ABBEY-LANDS. 


possession, prescription, or constitutional charac- 
ter of peculiar order, | this is now a good prescrip- 
tion de non decimando. But he must show both 
these requisites: for abbey-lands, without a spe- 
cial ground of discharge, are not discharged of 
course, neither will any prescription de non deci- 
mando avail in total discharge of tithes, unless 
it relates to such abbey-lands.” 

The act above referred to, however, [31° Henry 


VIII. ¢, 13,] did not actually dissolve the monas- | 


teries ; but, after reciting that a great number 
of religious houses had been voluntarily surren- 
dered to the king, it invests them, as well as all 
houses afterwards to be surrendered or dissolved, 


with all their sites, possessions, &c., in the king | 


and his successors. It was the policy of the 
court to persuade or terrify the occupants of re- 
ligious houses into the appearance of a voluntary 
surrender of their possessions. 

There are also in Scotland some lands which 
are tithe-free. These lands are technically said 
to be held cum decimis tnclusis et nunguam antea 
separatis, and, in order to secure the enjoyment 
of the exemption, must be so described in title- 
deeds dated before the act of annexation 1587, 
c.29, After the Reformation, the crown claimed 
right to the whole revenues of the regular clergy, 
and to the estates of bishops and chapters, and 
also'to all benefices which were under ecclesias- 
tical patronage; and early in the reign of James 
VI. grants had been made by the king or the 
regents of much of the property so acquired, and 
particularly of the abbacies and priories, to noble- 
men and others. These grantees were called 
lords-of-erection when the estates bestowed on 
them were erected into temporal baronies, and 
titulars when they merely received heritable 
rights to the teinds. After the passing of the 
act of annexation in 1587, c. 29, whereby the 


which, being in lay hands, do at present claim | temporalities of benefices were inalienably an- 


to be tithe-free; for if a man can show his lands 
‘to have been such abbey-lands, and also imme- 
morially discharged of tithes by any of the means 


nexed to the crown, it was no longer entitled to 
make such erections. James VI., nevertheless, 
continued to make new grants out of church- 


efore-mentioned, [real composition, bull, unity of | benefices. These were all declared to be void, 
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2 ABDOMEN. 


by act of parliament, 1592, c.121, excepting such 
as had been made to persons who had been cre- 
ated lords-of-parliament subsequent to the act of 
annexation. On the restitution of bishops, in 
1606, the act of annexation was repealed, in so 
far as concerned their benefices. Presbytery was 


| re-established in 1638, but the bishops were again 
| restored in 1662, and held their benefices until 


the final abolition of Episcopacy in 1689, when 
they again fell to the crown. But they were 


| then acquired by his majesty, jure corone, and 


no new annexation took place. The crown havy- 
ing, thus, the power. to deal with these estates 
at its pleasure, made various grants out of them, 
to hospitals, universities, and for other public 
and pious purposes. 

The farmer feels no interest in the tithe-free 
condition of abbey-lands, under the peculiar law 
of Scotland; and he has lost most of his interest 
in it, under the recently altered law of Ireland; 
yet he may almost everywhere see, in the abbey- 
lands themselves, in their architectural monu- 
ments, or in their historical associations, some 


| features which shall give them a distinctive char- 


acter in his thoughts. Not a few of them were 
large benefactors to various useful arts; and 
especially to the arts of gardening and farming. 
— Blackstone's Commentaries, Book ii. c. 3.—Letters 
relating to the Suppression of Monasteries. Pub- 
lished by the Camden Society, 1843.—Third Report 
of the Commissioners of Religious Instruction, Scot- 
land, 1837. 

ABDOMEN. The belly of an animal, in which 
are contained the stomach, intestines, liver, spleen, 
pancreas, and kidneys. It is lined by a strong 
membrane called the peritoneum. But by the 
abdomen of a quadruped is often meant only 
the lower part of the belly; and by the abdomen 
of an insect is meant both back and belly, or all 
the part of the body behind the thorax or corse- 
let, “ usually consisting,” says Burmeister, “of 
several consecutive horny rings ‘or segments, in 
some cases following upon, in others retractile 
within each other.” 

ABELE, Arsrrn, or Waite Poprar—botani- 
cally, Populus alba. A well known, deciduous, 
aquatic tree, of the amentaceous tribe. It is 
common in Great Britain, and in most other 
countries of Hurope. It grows freely and rapidly, 
becomes tall and spreading, and is one of the 
largest of the aquatic trees; yet it seldom attains 
a height of more than from 40 to 50 feet. It 
has often been confounded with the grey poplar, 
or Populus canescens, and it is occasionally worked 
by climate and culture into a close similarity to 
that tree; yet it constitutes a perfectly distinct 
and easily recognizable species. Its outline is 
somewhat deficient in curvature and symmetry ; 
its stem is covered with a grey bark, and sends 
off numerous branches, which become compara- 
tively long and straggling ; its younger branches 
have a purple bark, coated with a white down; 
and its leaves are large,—three, four, or five 


ABELE.. 


lobed,—indented on the edge,—of a very dark 
colour above, but white and downy or rather | 
quite hoary below,—and standing on footstalks 
of about an inch in length. Old Parkinson’s 
description of the leaves is very accurate. He 
describes them as “cut into severall divisions, 
almost like unto a vine leaf, but not of so deep a 
green on the upper side, and hoary white under- 
neath, of a reasonable good sent, the whole forme 
representing the leafe of colt’s foot.” A botanist 
readily distinguishes the white from the grey pop- 
lar, by the shape of its catkins and the number of 
its pistils; and a general observer, by the obvious 
contrast of stems, branches, leaves, and outline,— 
the stem of the grey poplar being unincumbered 
and silvery, the branches compact, the leaves 
small and waved, and the outline comparatively 
regular and massive. Yet the abele has been 
much modified by local and peculiar influences ; 
it has sported itself into a considerable number 
of sub-species or varieties; and, in consequence, 
it is far from being always seen of the same pre- 
cise form, or with the same minor characteris- 
tics. Harly in April appear its male flowers or 
catkins, — cylindrical, scaly, and about three 
inches in length; about a week later, appear the 
female flowers; soon after, the male flowers fall ; 
and in five or six weeks after, the seeds are rip- 
ened, dropped, and wafted to a distance. 

The abele, though systematically ranked as an 
aquatic, and though decidedly preferring a wet 
situation, will both strike root and grow in al- 
most any soil. It is propagated readily by cut. 
tings or layers, and very freely by suckers. Cut- 
tings ought to be two or three feet in length; 
and, if planted in February, to the depth of about 
18 inches, in moist or marshy soil, they will 
speedily form roots, and will, in the course of 
a few years, acquire a very considerable size. 
Suckers rise profusely from the decurrent, wide- 
spread roots of most healthy trees; and a single 
stem of white poplar has been known to form by 
its suckers, in twenty years, a circular clump of 
50 feet diameter. The suckers ought to be trans- 
planted in October into a small nursery-bed, and 
removed in the course of two or three years to 
the situations in which they are designed to re- 
main. But, in fact, the abele, in common with 
most of the poplars and the willows, may be 
treated almost at random; for so tenacious is it 
of life, and so determined to multiply itself and 
grow, that sticks of it, pushed into the ground, 
will strike root, and young plants, in any situa- 
tion, will soar aloft in derision of maltreatment. 

The abele might advantageously cover many 
a small boggy tract which is otherwise useless; 
it might, in ome rare cases, be raised upon the 
edge of a spot of spouty ground, to conceal a 
deformity in a landscape; it might even be per- 
mitted to figure as one of the trees of a wet part 
of a mixed plantation ; and it is eminently fitted 
for forming speedy shelter, or a shaded walk, in 
a bare, bleak, newly reclaimed expanse of coun- 
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try; but it can have no place in a wood grown 
for general profit, and still less in grounds laid 
out for ornament. ‘To place this tree upon good 
soils, on pasture lands, in arable fields, in hedge- 
rows, in the vicinity of villas, on the side of 
small gardens, or as a shade to the cottage or 
the farmery, is an outrage upon both good taste 
and common sense. The abele impoverishes land, 
spreads out a wide mat of exhausting roots, at- 
tracts noxious insects, vulgarizes villa-ground, 
looks derision upon a parterre, and proclaims its 
planter in such situations to be a jackanapes 
who would plant gorse athwart a vineyard, or 
g1ow cabbages in a rosary. The extreme facility 
with which it takes root and grows, ought not 
to provoke even a poor man to prefer it to a 
better tree. 

_ The uses of the abele as timber have been very 


| variously stated, and by some writers, such as 
| Miller, Hartlib, and Pontey, have been highly 
_ extolled. This timber has been recommended 
| as, in some instances, superior to the oak, on 


account of its exceeding whiteness; as very suit- 
able for flooring, and fitted to endure in that capa- 
city for many years, if it has been seasoned two 


| or three years before using ; as excellent for wain- 
| scotting, on account of being less subject to swell 


or shrink than most other timber ; as eminently 


| suitable, on account of its whiteness and facility 


of working, for the manufacture of trays, bowls, 


_ and other wooden utensils ; as excellently adapt- 


ed for the purposes of the bellows-maker, and 
of the manufacturer of wooden soles of shoes; 
as good for light carts; as excellent for laths 
and packing-cases ; as very superior for wooden 
constructions under water ; and, in fact, as avail- 


| able for an almost innumerable variety of pur- 


poses, from the mean ones of fuel and poles, to 
the noble ones of tools and furniture. Pontey 
even asserts it to be perfectly suitable for almost 
every article usually made of mahogany, and 
quite capable of being stained and doctored into 
a very close imitation of that valuable wood. Its 
only true uses, however, or those in which it 
excels most other wood, are’ for turnery, pack- 
ing-cases, and water-works.—The name abele 
is derived from the Low Dutch abeel, and was 
suggested by the hoary appearance of the tree ; 
and the name poplar, which the abele shares 
with other species, is derived from the Latin 
populus, or the French peuplier. The tree, there- 
fore, has not a properly English name, and can- 
not be regarded as of English origin. It is a 


native of Kurope and of North America; and is. 


also found in Asia and in Northern Africa. See ar- 
ticles Popuar and Prantine.—Miller’s Gardener’s 
Dictionary. V. Populus.— Marshall on Planting. 
—WNicol’s Planter’s Kalendar.—Pontey’s Profitable 
Planter—Phillips’ Shrubbery.— Treatise on Plant- 
ing inthe Library of Useful Knowledge. Loudon’s 
Encyclopedia of Plants. 

ABIES—popularly the Fir, or the Spruce Fir. 


le portion of the large, beautiful, and highly impor- 
| 
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tant tribe of needle-leaved and cone-bearing trees. 
The firs possess such accommodating habits, such 
handsome foliage, and so elegant an appearance 
as to be general favourites for at once forests, 
clumps, and pleasure-grounds; and they share 
with other portions of the cone-bearing tribe a 
value as timber-trees which is scarcely second to 
even that of the oaks. 
merly included in the genus pinus, and is still 
very often confounded with it; yet it may be 
readily distinguished by its leaves being solitary, 
or issuing from one scale or sheath on the bark 
of the branches, while those of the pinus are 
gathered or amassed in bunches, and also by its 
outline presenting some resemblance to a cone 
‘or pyramid, while that of the pinus is compar- 
atively irregular and broken. For some time 
after its erection into a separate genus, the 
abies included some rare, curious, and more or 
less tender species, which are now arranged in 
several distinct genera; and even as at present 
constituted, it has recently been broken up by 
some botanists into the four genera of abies or 
spruce fir, larix or larch, picea or silver fir, and 
cedrus or cedar. The spruces, or species of the 
abies proper, are characterized by the leaves grow- 
ing singly round the branches, and all spreading 
equally; the silver firs or species of picea, by 
their leaves growing singly round the branches, 
and being all turned toward one side ; the larches 
or species of the larix, by their leaves growing 
in clusters, and being deciduous ; and the cedars 
or species of the cedar, by their leaves growing 
in clusters, and being evergreen. But the sev- 


eral divisions will be more fully noticed, and | 


their habits, culture, and uses stated in the arti- 


cles Fir, Sinver-Fir, Larcu, and Cepar. We pos- | 


sess a list of about seventy species of abies and 


pinus, collected from North America, Canada, | 


Mexico, the Himalaya mountains, and Europe. 


In the latter great division of the world, this | 
group is universally diffused, from the Arctic | 


circle to the shores of the Mediterranean. 


ABLACTATION. The weaning of a young | 


sucking animal: also the grafting of trees by the 
method better known as inarching or grafting 
by approach. See Grarrine. 
ABLAQUEATION. An absurd and 
practice in arboriculture. 
bare the roots of young trees during winter, that 
they might be freely exposed to the action of air 
and weather, and might acquire habits of hardi- 
ness and sturdy growth; but it was found to be 
mischievous, and was universally abandoned. 
ABNORMOUS, or Asnorman. Not conform- 
able to rule. Irregular. 
ABOMA'SUS. The fourth and lowermost, or 
true stomach of ruminating animals. 
ABORTION. The premature expulsion of 
calf, lamb, or foal from the womb. What con- 
stitutes abortion, as distinguished from a birth, 
is the appearance of the foetus in so incomplete 
a state of its formation as, if life exist, to render 
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The genus abies was for- | 


obsolete | 
It consisted in laying || 
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' the continuance of it impossible. 


| the butcher. 
| a blank in the number of live stock to be brought 
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An abortion 
among live stock is, in popular language, some- 
times termed a miscarriage, and sometimes a 


| casting or warping, but more commonly a slip- 


ping or slinking. The indications of approach- 
ing abortion are sometimes the sudden filling of 
the udder as in the approach of parturition, 


_ sometimes the flow of bloody matter from the 


vagina, and more generally great restlessness 
and languor. The precurrent circumstances are 
the death or mortal disease of the foetus, and 
the disturbance or derangement of the functions 
of the womb; and the usual causes—though 
these, as well as the symptoms, exhibit modifica- 
tions in the different classes of animals —are 
falls, bruises, or other accidents,—over-driving, 
sudden exertion, or unwonted fatigue,—such ex- 
cess or deficiency of food as to occasion fatness 
or emaciation,—such severe fright as violently 
to agitate the nerves,—and even such feetid 
smells or putrid sights, as excite disgust, or in- 
duce a morbid sympathy. 

Abortion in the Cow.—Abortion occurs oftener 
and more readily in the cow than in any other 


/ animal; and is one of the most vexatious classes 


of occurrences on a farm. A cow which has 
once been afflicted with it can never be de- 


_ pended on for further breeding, but would very 


probably miscarry on every future occasion as 
on the first; and hence, to prevent repeated 
disappointments and losses, she must be dis- 
carded from the cow-house, and fattened for 
The loss of her calf also occasions 


up during the season, and obliges the farmer 
to procure a young animal by purchase. Yet 


| any farmer who happens to be tried with the 
| occurrence, must have a fair knowledge of the 


numerous causes of abortion, and must exercise 
considerable assiduity and skill in the use of pre- 
ventives and remedies, in order to his probably 


| escaping far worse consequences than the mis- 


carriage of a single cow, and the necessity of 
purchasing a single calf. 

Abortion sometimes becomes remarkably fre- 
quent, and even appears to assume an epizootic 
or epidemic character, in particular districts, or 
upon particular farms. Chabert, in his Veter- 
inary Instructions, relates an instance of a farmer 
at Toury, who unwittingly introduced an abor- 
tive habit among his cows by the purchase of a 
strange cow at a fair—who witnessed the trans- 
mission of the habit, apparently from that one 
animal, to all his breeding-cows, during the long 
period of thirty years——who could discover no- 
thing in either the previous condition or the 
current treatment of any of his cows to indicate 
a predisposition to the habit,—who sold off cows 
that had aborted, purchased seemingly sound 
cows in their stead, rebuilt his cow-house, altered 
the whole economy of his live-stock, repeatedly 
changed his bull, and tried every other expedient 
he could think of to put an end to the pest,— 


—— 


and who was baffled at every step, and tortured 
to see the abortive habit as prevalent and power- 
ful as ever, until at last he sold his whole herd, 
and introduced an entirely different set of ani- 
mals, altugether free from sympathy with any 
individual of his former set of cows. Both this in- 
stance and many other instances of a similar char- 
acter seem, at first sight, to indicate the existence 
of some contagious of infectious virus in the cow’s 
abortion; but, when more carefully considered, 
they show the disorder to be propagated rather 


by the sympathies of a delicate smell, by the, 


keen power of an irritable imagination, or by 


some other influence of an equally subtle nature,. 
“A more 


and altogether peculiar to the cow. 
common cause of slinking than any others,” says 
Mr. Skellett, “and which is peculiar on the in- 
fluence of this animal, is a disagreeable, nauseous 
smell. The cow is remarked to prepossess a very 
nice and delicate sense of smelling, to that de- 
gree, that the slinking of one cow is apt, from 
this circumstance, to be communicated to a great 
number of the same herd: it has been often 
known to spread like an infectious disease, and 
great losses have been suffered by cow-feeders 
from the same.” “Some,” says Mr. Youatt, “ have 
imagined abortion to be contagious. 
structively propagated among cows; but this is 
probably to be explained on a different principle 
than that of contagion. 
the cow is an animal considerably imaginative, 
and highly irritable during the period of preg- 
nancy. In abortion, the foetus is often putrid 
before it is discharged ; and the placenta, or 
after-birth, rarely or never immediately follows 
it, but becomes decomposed, and, as it drops 
away in fragments, emits a peculiar and most 
noisome smell. 
annoying to the other cows—they sniff at it, 


It is de- | 


It has been stated that | 


This smell seems to be singularly | 


and then run bellowing about. Some sympathetic | 


influence is produced on their uterine organs ; 
and, in a few days, a greater or less number of 
those that had pastured together likewise abort.” 
These views, though not demonstrable nor even 
tolerably certain, are very far from being unphi- 
losophical; and as they possess quite as much 
force as any plausible theory, they ought to in- 
duce every farmer and cow-feeder to keep the 
cow-house of breeding cows in a clean, sweet, 
and well-ventilated condition,—to attend to the 
frequent and thorough cleansing, not only of the 
feeding-troughs, but of the urine gutters,—to 
protect the straw or other material for the litter 
of the cows from any stain of blood or putridity,. 
—to cut off, promptly and finally, all vicinity of 
an aborted cow from other breeding animals of 
the cow-house,—and to remove and inhume, with 
all speed, every vestige of the uterine discharge. 
Such practices, however, as the fumigation of 
the cow-house, the burning of feathers, tar, and 
sulphur, and the smearing of the parts of the 
cow with tar or fetid oils, as means of destroying 
smell and preventing contamination, ought either 
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to be wholly avoided or very cautiously observed ; 
for they have not been known, in even one in- 
stance, to produce a decidedly good effect, and 
they, in all cases, incur a hazard of creating the 
very evil which they are intended to avert. The 
transmission of the abortive habit in the seem- 
ingly epizootic form, is confessedly an obscure 
subject,—possibly yet untraced to its real cause, 
—and certainly ill combated by any remedies 
yet devised; and hence every intelligent farmer 
will deal with it according to the best of his own 
judgment, and keep his mind open to any ex- 
planations of it which accident or observation 
may disclose. 

The causes of the abortion of the cow, in its 
more common forms of occurrence, are better 
known.—One of these causes is overfeeding. Cows, 
when in an extravagantly high condition, are in 
continual excitement, and constantly lable to 
inflammation of the uterus, and consequent abor- 
tion. M. Cruzel narrates that three cows out of 
ten, belonging to a certain farmer who consulted 
him, aborted in the first year of their breeding, 
—that two of these three aborted also in the 
second year, whilst the third produced a feeble 
calf which died on the second day,—that a fourth 
of the ten cows aborted in the third year,—that, 
on‘then being called in to examine and prescribe, 
he observed all the cows to be in an unnecessarily 
high condition, and drew blood from them all, 
and ordered a material reduction in the quan- 
tity of their food,—and that, as the result of his 
treatment, their habit of abortion was completely 
removed.—Another cause is the feeding of cows 
with bad hay. Mr. Lindsay states that no fewer 
than ten out of twenty-two cows of a respectable 
friend of his who kept a dairy aborted in one 
year,—that other animals of his friend’s stock, 
contracted diseases, some fatal and most of them 
disastrous, about the same period,—and that both 
the abortions and the other diseases were clearly 
traceable to the unavoidable feeding of the cattle 
with very badly saved or very badly preserved 
hay.—A third cause is the autumn grazing of the 
cow upon fields thickly covered with hoar-frost. 
In Switzerland, abortion, though occurring at 
all seasons of the year, sets in with virulence and 
becomes multiplied tenfold, at the period when 
hoar-frost begins to appear on the fields. This 
cause of abortion, however, may be resolved into. 
the more general one of feeding cows on any pas- 
ture which has a tendency to produce inflamma- 
tory disorders. Cattle of all kinds are exposed 
to serious injury, and sometimes incur palsy of 
the rumen or dangerous inflammation of the 
bowels, from feeding in autumn upon fields coy- 
ered with hoar-frost; and whatever has a ten- 
dency to create general excitation in the bestial 
system, is likely, during the pregnancy of the 
cow, to produce inflammation of the womb.—A 
fourth cause is grazing upon pastures containing 
acrid plants, or upon the coarse, rank herbage of 
low, marshy, and woody grounds. This cause 


operates with great force also in producing the 
disease called Red- Water: see article Rep- 
Watrer.—A fifth cause is the drinking of stag- 
nant or putrescent water, Mr. White mentions 
that three successive tenants of a farm near 
Berkeley. in Gloucestershire relinquished posses- 
sion in consequence of serious losses in cattle by 
abortion, red-water, and other diseases,—that a 
fourth tenant suffered similar losses during five 
years, but eventually observed his cattle-pond to 
consist of stagnant water, impregnated with dung 
and urine, and suspected this to be the source of 
his cattle’s disorders,—and that he shut up the 
pond, procured a supply of good spring water by 
digging or boring, and was rewarded both by the 
disappearance of all disease from among his cows, 
and by a great improvement in the quality of the 
butter and cheese manufactured from their milk. 
—A sixth cause is the drinking of water impreg- 
nated with iron. A writer ina German periodical 
states that, in 1822, twelve of his pregnant heifers, 
which drank from ponds of water strongly impreg- 
nated with iron, cast their calves,—that, in 1823, 


twelve other pregnant heifers drank from the 
/same ponds, and likewise cast their calves,—and 


that, in 1824, ten cows which drank other water 
safely calved, while one cow which drank of the 
ferruginous water aborted—A seventh cause is 
feeding with hard, unsucculent food, or occasion- 
ing cows to drink large quantities of water. Mr. 
White states that, in January 1782, all the cows 
of a farmer near Grandvilhers in Picardy mis- 
carried,—that they had been kept upon the straw 
of oats, wheat, and rye, and had been obliged to 
drink large quantities of bad water in order to 
obtain sufficient nourishment from the straw,— 
and that the causes of their miscarrying appeared 
to be the distension produced by the large quan- 
tities of water which they drank, and the injury 
sustained by the third stomach in expressing the 
fluid parts of the masticated mass. Mr. White 
also states that, in one year, sixteen out of twen- 
ty-eight cows in a dairy at Charentin miscarried, 
—that, during the preceding season, which had 
beer unusually dry, the cows had been pastured 
in a muddy place, flooded by the Seine, and had 
generally stood up to the knees in mud and water, 
feeding on crowfoot, rushes, and other similar 
vegetation,—and that some of them had, not long 
before, been brought from Lower Normandy, where 


they had suffered indigestion from feeding on | 


lucerne, and had obtained relief by the operation 
of paunching. Mr. White likewise mentions that, 
in 1789, all the cows in the parish of Beaulieu, 
near Mantes, miscarried ; and states that all the 
land of that parish is very retentive of water, 
and that so much rain fell wpon it in 1789 as re- 
peatedly, and for long perieds, to flood all the 


pastures, so that the grass became rank and sour, | 


—An eighth cause is the too great’ weight, or 
some other unsuitable property, of the bull.. The 
use of a too heavy male among the breeders of 
sheep, is an error well understood, and every- 
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where exploded; but it was formerly very com- 
mon among the breeders of black cattle, and even 
yet is occasionally practised. Many instances 
might be named of the infliction of serious dam- 
age by a great, overgrown bull; and an instance 


| is mentioned by Mr. Wedge of a bull which caused 


a whole dairy of nearly twenty cows to abort in one 
year,—which was sold to a neighbouring farmer, 
and caused all his cows also to abort,—and which, 
on being repurchased by the original owner, and 
again put to the trial, caused another set of cows 
to abort.—A ninth cause is a cow’s being afflicted 
with catarrh, or having a tendency to consump- 
tion. A cow long subject to catarrh rarely be- 
comes pregnant, or, if she does, is very likely to 
cast her calf; and a cow which has become ac- 
tually consumptive is almost certain to miscarry. 
—A tenth cause is acow’s being subject to hoove 
or flatulent distension of the stomach, or her be- 
ing so placed while pregnant as to incur hoove. 
Any considerable distension of the rumen seems 


_ to press so strongly on the foetus as to injure or 
| destroy it; and even an inconsiderable distension, 
| if suddenly produced by change from poor to luxu- 


riant food, often occasions abortion. Cows which 
have been half-starved on meagre herbage during 
winter, and have been incautiously removed to a 
rich pasture in the spring, are in much hazard of 


_ miscarrying. A farmer whose dairy has hitherto 


been free from the mischiefs of abortion, ought, 
on purchasing every new cow, to ascertain her 
previous habit of feeding, lest by too sudden a 
change she incur hoove, and acquire a habit of 
miscarrying.—An eleventh cause is either a cos- 


_ tive or especially a relaxed condition of the bow- 


els. “It must be observed,” says Skellet, “ that, 
though it is necessary to preserve a free state of 
the bowels, a laxity of them will often produce 
abortion. Cows fed very much upon potatoes, 
and such other watery food, are very apt to slink, 
from their laxative effects. In the food of the 
cow, at this time, a proper medium should be 
observed, and it should consist of a due propor- 
tion of other vegetable matter mixed with the 
fodder, so as the bowels may be kept regularly 
open, and no more.” —A twelfth cause is fright. 
Various instances have occurred of whele herds 
of cows having cast their calves in consequence 
of the terror of an extraordinary thunderstorm ; 
and more than one instance may have been seen 
or heard of by almost every farmer, of individual 
cows having been driven to abortion by common 
frights.—A thirteenth cause, and rather frequent 
one, is connexion with the bull after the com- 
mencement of pregnancy.—A fourteenth cause is 
injury from fatigue, from the blows of the cow- 
herd er of other persons, or from the contacts of 
other cows in season or of unskilfully castrated 
oxen.—aA fifteenth cause is similar to one of those 
assigned for the apparently epizootic character 
which abortion occasionally presents,—the preva- 
jence of any bad odour. “Of what nature that 


odour is which gives offence,” says Skellet, “we | 
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cannot altogether be certain; but the author has 
remarked that its effects occur at one season 
more than at another, and particularly when the 
weather has been wet, and the cows have long 
been kept at grass. From this fact, it will ap- 
pear that the smell is of a vegetable nature, and 
connected with their feeding at that time.”—Yet 
though so many causes of abortion have been 
distinctly ascertained, and may, with more or 


less frequency, be still found in operation, in- | 


stances of abortion occur in the case both of in- 
dividual cows and of whole herds for which no 
apparent cause can be assigned. The Leipsic 
Agricultural Gazette of March 22, 1777, states 
that, “by an unheard-of fatality, the abortion of 


cows in that district was almost general, and | 


that, after the most anxious research, no assign- 
able cause for it could be discovered, nor would 
any medicine or medical treatment arrest the 


plague.” In 1784, according to Chabert, all the 
cows and mares at Chalons, from cause or causes 
quite unknown, aborted; and in 1787, all the 
cows at Bournonville, though they had been in 
the cow-house during the whole winter, and had 
been well taken care of, cast their calves. 

The suitable preventives of abortion, in the 
case of individual cows, are distinctly suggested 
by the causes of the disorder, and need not be 
mentioned in detail. But as some of the causes 


are only occasional, and some can exist only in | 
peculiar localities or under unusual circumstan- | 
ces, and some are liable to come obscurely as | 
well as suddenly into operation, each farmer | 
ought to determine to which of the several causes | 


his particular farm or herd is most likely to be 
obnoxious, and to adopt his principal preventives 
against what he believes to be the most likely 
causes. 


sary, on almost every farm,—such as the regular 
feeding of the cows, the use of only good food 
and in moderate quantities, the affording of free 
access to good water, the cleanliness and perfect 
ventilation of the cow-house, the avoiding of all 
sudden exposure to considerable increase of heat 
or cold, the checking of all tendency to plethora 
or undue fulness of habit, the cautious but steady 
counteraction of any tendency toward emacia- 
tion, the adapting of particular varieties of food 
to the particular tastes of the several animals, 
the gentle correction of any tendency toward 
either constipation or relaxation of the bowels, 
the prohibition of all rough usage on the part of 
the cow-herd, and the various little arts of con- 
sideration and kindness which are suggested to 
good feeling and sound judgment by a knowledge 
of the cow’s delicate organisms and comparatively 
tender susceptibilities. Only a brutal-minded 
cow-owner will pronounce such attentions too 
refined for a mere animal; only a lazy and slug- 
gardly one will think them too troublesome for 


his observance; and only one of narrow know- 


ledge, ill-trained principles, and wasteful econo- 


Yet a few precautions or modes of pro- | 
tective treatment are desirable, and even neces- | 
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my will regard them as unnecessary to the re- 
munerative working of his dairy. 

The abortion of the cow takes place at various 
stages of pregnancy, from the half of the usual 
period of gestation to the end of the sixth, and 
even the end of the seventh month. The symp- 
toms of its approach bear some resemblance to 
the indications of approaching parturition; but 
as they are often much feebler than these, and 
are usually not expected, and sometimes occur 
only under the observation of the cow-herd or 
‘other parties who may be implicated in causing 
them, they are exceedingly liable to escape the 
notice of the proprietor till they have become 
greatly aggravated, and gone quite beyond the 
reach of remedy. In its earlier stages, the cow 
loses appetite, ceases rumination, becomes dull 
and oppressed, suffers a slight enlargement of 
the abdomen, staggers a little in her walk, pro- 
longs the periods of reclining, and stands a com- 


_ paratively long time motionless after rising ; and 


in its later stages, she loses the natural round- 
ness of the abdomen, begins to express pain by 
moaning, exhibits a small, wiry, and intermit- 
tent pulse, shows laboriousness and slight con- 
vulsiveness of breathing, and discharges a yellow 
or red glairy fluid from the vagina. The last of 
these symptoms is almost always decisive. But 
in certain cases, particularly when the abortion 
is caused by violence or extreme fatigue, the 
| animal evinces such severity of suffering as can- 
not be mistaken,—she ceases not only to rumi- 
nate but to eat, paws the ground, rests her head 
on the manger while she is standing or on her 
flank when she is lying, suffers either uterine 
hemorrhage or a spasmodic contraction of the 
uterus, and endures a succession of very violent 


throes for the expulsion of the foetus. 

The calf or foetus, in the majority of cases, is 
expelled dead or putrid ; and in other cases is so 
imperfect and feeble, that it very rarely lives. 
When an oc¢asional case does occur of the expul- 
sion of a well-formed living foetus, or of delivery 
at a comparatively advanced stage of pregnancy, 
a doubt might probably arise as to whether it is 
properly an abortion or a parturition ; for so 
considerable a variation exists in the actual pe- 
riod of healthy gestation among cows, that M. 
Tessier observed, in 1,131 instances, a minimum 
of 240 days, a maximum of 321 days, and a con- 
sequent extreme difference of no less than 81 
days. The effects of abortion upon the cow, 
even in their mildest form, but especially in bad 
cases, are often very serious, When the foetus 
has been several days dead, and the uterus ex- 
periences considerable spasmodic action, and the 
labour is difficult, prolonged, and very painful, 
the cow is much more exhausted than in natural 
parturition,—she acquires little or no appetite, 
and yields no milk,—she appears feeble, wasted, 
and as if shrivelling into meagreness of bulk,— 
she probably contracts some internal chronic 
disorder, or the elements of consumption;—and 


she either drops away into death, or recovers 
with slowness and difficulty. Even when the 
abortion is of mild form, and entails no seemingly 
disastrous consequences, the cow loses much of 
her strength and character as a breeder,—she 
will almost certainly not become pregnant on the 
next occasion of being in season,—she may ac- 
quire a kind of nymphomania, and become a nui- 
sance among a herd,—and, as already stated, 
when she does again become pregnant, she is al- 
most certain to have another abortion. Some 
persons assert, indeed, that the enfeeblement 
of the system is only temporary,—that each 
succeeding abortion occurs at a later and later 
period of gestation,—and that inthe course 


of three or four years, the cow, if properly treat- | 
ed, will overcome her habit of abortion, and be- | 


come a tolerably safe breeder. But no farmer, 
who has a due regard to his own interest, will 
keep an unprofitable animal for so long a period 
upon his premises; nor, for the sake of remote 
and contingent good, will he incur the serious 


hazard of spreading the abortive disorder among | 


the rest of his breeding stock. The aborted cow, 
whenever she begins to recover, ought to be fat- 
tened and sold; and in any case in which there 
is an unconquerable reluctance to part with her, 
she ought, at all events, to be kept separate from 
her companions for at least two months, and if 
possible for ever. 

If abortion be suspected, and the earlier symp- 
toms of it be observed, the evil may, in many 
cases, be averted. A cow which seems to be 
menaced with it ought to be instantly removed 


from the field to a comfortable shed or cow-house, | 


away from the other cattle. Ifthe fluid she dis- 
charges be only glairy but not offensively smelled, 
and especially if any motion of the foetus can be 
observed, the threatened abortion may possibly 
be averted. “The farmer,” says Mr. Youatt, 
“should hasten to bleed her, and that copiously, 
in proportion to her age, size, and condition, and 
the state of excitation in which he may find her; 
and he should give a dose of physic immediately 


after the bleeding. The physic beginning to | 


operate, he should administer half a drachm of 
opium and half an ounce of sweet spirit of nitre. 
Unless she is in a state of great debility, he 
should avoid above all things ‘the comfortable 
drink,’ which some persons so strangely recom- 
mend, and which the cowleech would be almost 
sure to administer. He should allow nothing 
but gruel, and he should keep his patient as 
quiet as he can.” The quantity of blood proper 
to be drawn from a cow in good condition may 
probably be five or six quarts; and the dose of 


‘physic suitable after bleeding may be either half 


a pound of Epsom salts, or three or four drachms 
of powdered aloes, or three or four ounces of 
castor oil, administered in a quart of gruel. But 
should the animal be in very poor condition, and 
her bad symptoms have been induced by expo- 
sure to cold, bleeding ought to be dispensed with, 
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and the chief reliance placed upon gruel and an 
opiate. —When the symptoms earliest observed 
are indicative of death in the foetus, and espe- 
cially when the fluid discharged by the cow has a 
decidedly offensive smell, abortion may be re- 
garded as inevitable, and should on no account 
be attempted to be hindered, but by every fair 
and possible means be expedited. The cow, if 
much fever exist, ought to be bled: she may 
even, in some cases, receive with advantage ‘the 
comfortable drink’ which cow-leeches so indis- 
criminately administer; and she ought, in all 
other respects, to be treated in the same manner 
as for parturition. The grand difficulty is, not 
with the foetus, but with the placenta or after- 
birth. The foetus, instantly on being obtained, 
ought to be buried deep, in some spot which no 
cow is likely ever to frequent; and the placenta, 
in consequence of being in an unprepared state 
to separate from the womb, and of the proba- 
bility of its being so long retained as to contract 
putridity or corruption, ought to be the subject 
of prompt and sedulous concern. “A dose of 
physic,” says Mr, Youatt, “should be given; the 
ergot of rye should be administered; the hand 


| should be introduced, and an effort made, cau- 


tiously and gently, to detach the placenta: all 
violence, however, should be carefully avoided, 
for considerable and fatal hemorrhage may be 
speedily produced.” Yet, whenever the placenta 
does not easily yield to ordinary appliances, or 
come away in the course of a few hours, or at 
the utmost a day, the farmer will do well to call 
in the aid of a veterinary surgeon. Skellet re- 
commends, as a means of bringing off the placenta, 
to administer to the cow, when fasting, a drink 
containing 3 oz. of juniper berries, 2 oz. of bay 
berries, 1 oz. of saltpetre, 1 0z. of anise seed, 4 
oz. of gentian, 4 oz. of myrrh, 4 oz. of assafoetida, 
1 quart of mild warm ale, and 1 quart of penny- 
royal tea, and to repeat the dose daily till all the 
placenta be evacuated. But such compound and 
intricate drugging wants the simplicity of the 
best veterinary practice; and at all events ought 
scarcely to be practised or imitated by the far- 
mer, in indiscriminate cases, or without compe- 
tent advice. Youatt, immediately after the pas- 
sage which we have already quoted from him, 
says, “The parts of the cow should be well- 
washed with a solution of the chloride of lime ; 
and this should be injected up the vagina, and 
also given internally. In the meantime, and 
especially after the expulsion of the placenta, 
the cow-house should be well-washed with the 
same solution.’— When abortion has once oc- 


curred on a farm, the breeding cows ought, for-a 


year or two, to be watched and treated with un- 
usual care,—they ought to be sedulously pro- 
tected from the various causes by which abor- 
tion is induced,—they ought to be well fed, yet 
not suffered to become fat,—and unless they 
happen to be very lean and weak, they ought, be- 
tween the third and fourth months of every oc- 
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casion of pregnancy, to be bled and mildly phys- 
icked, 

Abortion in the Hwe—Abortion in the ewe is 
not so common as abortion in the cow, and sel- 
dom if ever assumes an epizootic appearance ; 
yet it is sufficiently frequent to be a great an- 
noyance, and is sometimes so extensive as to dis- 
arrange all the sheep-owner’s plans, and entail 
upon him very serious pecuniary less. It may 
occur at any stage of pregnancy, but happens 
most frequently about mid-time of gestation. Its 
causes are unusual storminess of the weather, 
the endurance of fatigue in snow, over-driving, 
sudden fright, leaping over hedges or ditches, 
annoyance from the ferocity of dogs, the too free 
use of salt, and, above all, profuse and unquali- 
fied feeding upon turnips and other succulent 
food. The last of these causes, indeed, does not 


always operate, and may often appear to a sheep- | 


farmer to be perfectly innocuous; yet in seasons 
when an abundant vegetation in autumn is fol- 
lowed by an unusual proportion of wet weather 
in winter, it is almost certain to operate with 
great virulence and toa wide extent. Mr. Spooner 
states that, only a spring or two ago, numerous 
instances occurred in Southamptonshire of the 
use of succulent food occasioning abortion in 
ewes ; and he mentions a particular instance of 
a farmer who, at that time, had nearly a hun- 
dred aborted ewes, a good many of which died. 
These ewes, he says, “had been turned on a fine 
field of turnips, and subsisted entirely on them 
and water-meadow hay for some time previous 
to the commencement of the mischief, which be- 
gan soon after Christmas, and continued for sev- 
eral weeks. Though the greater number of ewes 
recovered, yet they suffered much, and some died 
from inflammation of the womb, and others be- 
came paralyzed.” 

The symptoms of approaching abortion in the 
ewe, in consequence of the woolly covering of the 


animal, cannot be so well observed as those in | 


the cow ; yet a listlessness in the creature’s move- 


ments, and a redness under the tail, may excite 


the notice of any ordinary shepherd,—and a loss 
of appetite, an unusual degree of bleating, a mop- 
ing manner of separation from the flock, and oc- 
casionally trembling over the body, slight labour- 
pains, or even the relaxation of the uterus, may 
confirm suspicion when once it is fairly aroused. 

Pregnant ewes ought never to be fed upon a 
turnip field, but ought to be placed upon dry 
pasture-ground, and either abundantly supplied 
with hay, or moderately fed with drawn and car- 


ried turnips, sliced and mixed in troughs with 
Such treatment may | 


chaff or with bruised corn. 
possibly impair their condition, but will at least 
prevent the more serious calamity of their abort- 
ing. The treatment, when abortion actually oc- 


curs, ought to vary with the circumstances of | 
particular cases, and must be, in some degree, | 


similar to that of aborted cows. “If,” says Mr. 
Youatt, “the foetus had been long dead, proved 


— 
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by the fetid smell of it, and of the vaginal dis- 
charge, the parts should be washed with a weak 
solution in water (1 to 16) of the chloride of 
lime, some of which may also be injected into 
the uterus. If fever should supervene, a dose of 
Epsom salts, timeously administered, will remove 
the symptoms. If debility and want of appetite 
should remain, a little gentian and ginger, with 
small doses of Epsom salts, will speedily restore 
the animal. Care should be taken that the food 
shall not be too nutritive or too great in quan- 
tity.’ Mr. Spooner recommends that the ewe 
be placed in a sheltered situation away from the 
rest of the flock, that she be allowed plenty of 
fresh air, that she receive on the first day 4 oz. 
of Epsom salts, 1 drachm of laudanum, and 4 a 
drachm of powdered camphor in some nourishing 
gruel, and that she receive also on the second 
day the second and the third of these medicines, 
but not the salts unless she happen to be costive. 
The aborted objects ought to be carefully and 
deeply buried, and ought not to be approached 
_ by the shepherd lest he should convey infection 
from them to some other ewes of the flock. 
Abortion in the Mare.—Abortion in the mare 
is not infrequent. . Its usual causes are over- 
exertion, falls, kicks, and improper feeding. A 
pregnant mare may sometimes be seen on the 
worst pasture of an injudiciously conducted farm, 
| half-starved on insufficient herbage, and totally 
deprived of the nutritive feeding and the special 
care bestowed upon working horses ; and, in such 
circumstances, she incurs considerable hazard of 
miscarrying. She does not require, indeed, to be 
fed in the same high manner as if she were fully 
| and constantly at work ; yet she ought to have a 
little better food than common herbage during the 
whole period of gestation. She ought to receive 
one or two feeds of corn a-day during the latter 
half of that period, and she will be all the better, 
and none the worse, to perform moderate work till 
within a few days of the calculated time of par- 
turition. If, on the other hand, she be unduly 
indulged, and too luxuriously fed, she will incur 
risk of inflammatory action throughout her sys- 
tem, of excitement and disturbance in the uterine 
organism, and of consequent abortion with ag- 
gravated and dangerous accompaniments. The 
most common period of abortion in the mare, as 
in the ewe, is about mid-gestation. “Good feed- 
ing and moderate exercise,’ says Mr. Youatt, 
“will be the best preventives of this mishap. 
The mare that has once aborted is liable to a 
repetition of the accident, and therefore should 
never be suffered to be with other mares between 
the fourth and fifth months ; for such is the power 
of imagination or of sympathy in the mare, that 
if one suffers abortion, others in the same pas- 
ture will too often share the same fate. Farm- 
ers wash, and paint, and tar their stables, to 
prevent some supposed infection ;—the infection 
lies in the imagination.”—White’s Natural His- 
tory.—Skellet on the Parturition of the Cow.— 


ABORTIVE CORN. 


Clater’s Cattle Doctor.—Chabert’s Instructions Ve~ 
terinaires.— Youatt on Cattle — Youatt on Sheep.— 
Spooner on Sheep.— Youatt on the Horse. 
ABORTION. «An accidentally barren or an 
immaturable condition in the seeds or seed-ves- 
sels of plants. True barrenness consists in the 
total absence of seed, or of the organs which form 
it; but abortion consists in the stopping and de- 
feating of the actual process of the seed’s forma- 
tion. Thus a flower falls off, without being fol- 
lowed by a fruit or seed-vessel; or a fruit, a 
receptacle, or a legume is fairly formed, but, in- 
stead of coming to perfection, shrivels, corrupts, 
and falls. ‘The most common causes of abortion 
are injuries to the flower, from the weather or 
from abrasion,—to the incipient fruit or seed- 
vessel, from insects or from ill-usage by man,—to 
the leaves, from insects, particularly the catter- 
pillars of moths and butterflies,—to the fruit- 
stalks, from insects, particularly the aphide and 
the cocci,—and to the roots, from exposure to 
the atmosphere, or from a too free use of the 
knife or hatchet. 


on the diseases of plants, and other articles there 
indicated. See article Disnasrs or PLants. 
ABORTIVE CORN. A diseased condition of 
growing corn, prominently noticed nearly a cen- 
tury ago in France. A chief description of it 
occurs in a prize essay of M. Tillet, presented to 
the academy of Bourdeaux; and this description 
is, in substance, adopted both in English agricul- 
tural works of eighty years ago, and in agricul- 
tural works of the present day. The distemper 
of abortive corn, says M. Tillet, shows itself long 
before harvest, when the stalk is not more than 
18 inches in height, and may be known by a de- 
formity in the stem, the leaves, the ear, and even 
the grain. The stems of plants affected by the 


distemper are generally shorter than those of | 


other corn-plants of the same kind and age; and 
are crooked, knotted, and fragile. The leaves are 
usually of a bluish green colour, and curled up 
in various ways,—sometimes like wafer-cakes, 


and often in a spiral form. The ears have very 

little of a natural shape; and they are lean and | 
withered, and show very imperfect rudiments of | 
either the chaff or the grain. All these symp- | 
toms, however, occur only in the most thoroughly | 
The stems are often pretty — 


distempered plants. 


Other causes might be named; |. 
but they are more properly noticed in the article | 


straight, the leaves but little curled, and the | 


chaff tolerably well formed ; but the last of these, | 
instead of enclosing a small embryo, white and | 
soft at the summit, contains only a green kernel, | 


terminating in a point, not unlike a young pea 
when forming in its pod. The abortive kernels 
have two or three very visible points, and are 
then’ fashioned as if two or three were joined at 
the base ; and when they acquire their ultimate 
condition, they become dry and black, and pos- 
sess so close a resemblance to the seeds of cockle, 
as to be readily mistaken for them by farmers 
unacquainted with the distemper of abortive 
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corn. M. Tillet suspected the distemper to be 


ABSENTEEISM. 


possibly produce a far worse distemper than that 


occasioned by insects ; and he observed on the { which it is intended to remove. 


sickly plants small drops of a very limpid liquid, 
which he believed to be extravasated sap. 
ABRASION. A superficial excoriation, with 


'. loss of substance, under the form of small shreds, 


in the mucous membrane of the intestines. Also, 


_ an ulceration of the skin possessing similar char- 
| acters. 


ABSCESS. A collection of pus or of other 


| matter, in a limited cavity under an animal’s 
_ skin. It is the result of a morbid process, and 


may be induced by either an external cause, 
such as a bruise, or the insertion of a nail or 
thorn, or by some internal cause, such as pecu- 
liarity of constitution or impurity of blood. It 
differs from an ulcer in this, that in the lat- 
ter the pus is formed from a surface exposed 


_ to the air. While the abscess is forming, the 


skin is usually very tender, the whole system 
is sometimes in a state of considerable irritation, 
and the part immediately affected is always the 
seat of pain, swelling, and an unusual degree of 


| heat. A watery or dropsical swelling, on being 


pressed, retains, for some time, the mark of the 


| fingers; and an emphysema, or windy swelling, 


called technically abscessus spirituosus, is even 
more yielding than the watery tumour; but a 
true abscess, though also in some degree elastic 
or impressible, resumes its former shape the in- 
stant the pressure is removed. 

Any abscess is bad in nearly the proportion of 


| its hardness, redness, and power of resisting pres- 


sure. If an abscess, in its earlier stages, be yield- 
ing and well-supplied with fluid, it soon softens, 


| Snoints,’ diminishes in pain, and approaches a 
Pp b) >) 


state of maturity. At the time of the abscess 
‘pointing,’ the matter of it can be felt more dis- 
tinctly at one particular part than in any other 
part, anda tendency appears at this particular part 
to burst, and to let out some or all of the collected 
matter. The bursting, however, “should not be 
permitted ; but at this stage, the abscess should 
be opened at the lowest part, or that which would 
admit most readily of its discharging itself. The 
opening should be large, and no dressing will be 
required except the continuance of the fomenta- 
tion, which should previously be used. It should 
be observed, that if the abscess is languid and 
slow in forming, a stimulant, such as harts- 
horn and oil, rubbed in occasionally, will be use- 
ful.’ The wound ought to be kept quite clean ; 


| the edges of it ought to be trimmed of their 


hair or wool; a bran poultice may be applied as 
a substitute for a foment ; and, if the wound _be 
very slow in healing, a liniment consisting of 
equal parts of sweet oil and spirits of turpentine 
may be injected once or even twice a-day, and the 
animal may be indulged with an increased de- 
gree of nutritiousness in its food. The stuffing 
of the wound with tallow, tow, or other mate- 
rials, as is often practised by empyrics, tends at 
best to retard the process of healing, and may 


When an abscess forms under a part of the 
skin which is thick and inelastic, or in any part 
which will not readily distend, so as to accom- 
modate itself to the collection of distempered 
matter, it is more likely, than in ordinary cases, 
to escape for a time the observation of the pro- 
prietor or his servant, and is attended with 
much more pain, far more serious consequences, 
and several additional and strongly sympathetic 
symptoms to the animal. An abscess in the foot 
of an irritable horse, for example, is sometimes a 
cause of death ; and abscesses in various other 
concealed and resisting parts of the body, occa- 
sionally baffle even a skilful veterinary surgeon 
by their intricate symptoms, and are not abso- 
lutely known to exist till the animals die of them 
and are dissected. Such exceedingly bad cases 
are happily not frequent ; and when they do oc- 
cur, they may reveal themselves to the diagnosis 
of the general practitioner, though scarcely to 
that of the mere veterinary surgeon, by the ani- 
mal’s loss of appetite, his hot skin, his constipat- 
ed bowels, his quick and hard pulse,—or, in one 
word, by his suffering a fever for which no other 
cause can be discovered. Some distempers which 
present a considerable resemblance to an abscess, 
yet really differ from it, will be noticed under 
the word Tumour. 

ABSCISSION. The act of cutting-off or lop- 
ping one soft part from another, whether in ani- 
mals or in plants. 

ABSENTEEISM. The stated residence of a 
landowner in another country or district than that 
in which hisestates are situated. The practice pre- 
vails, to some extent, throughout the United King- 


dom ; but it is especially, or on a very large scale, | 
prevalent in Ireland, and has long been regarded | 
by a large proportion of the community as one of — 
the chief causes of that country’s comparative | 


poverty and depression. The mere stated resi- | 
dence of a landowner upon his property is not | 


necessarily beneficial to his tenantry; for if he | 


take no direct interest in the advancement of their 
well-being,—if he regard them as beings of an infe- 
rior order, who have few or no sympathies and in- 
terests common or reciprocal with his own,—if he 
be ignorant of agriculture, and manifest indiffer- 
ence or contempt for its pursuits,—if he exact the 
highest possible rents, and appoint a mere man- 
receiver to collect them,—if he evince more con- 
cern for the enlargement of his income than for 
the agricultural competency of his farmers and 
the georgical improvement of his estates,—and, 
above all, if he be a spendthrift, a gambler, a 
madcap sportsman, a dissolute and domineering 
aristocrat, a contemner of sound morals, and an 
encourager of irreligion and profanity,—he is a 
sheer pest, an enormous nuisance, a mass of 
stenchy, fermenting compost in the midst of his 
people, and the sooner he is carted away from 
them, the more likely will they be to prosper. 


The mere stated non-residence of a landowner of 
altogether opposite character—of comprehensive 
mind, sound judgment, patriotic feelings, and en- 
lightened, benevolent, religious concern for the 
best interests of his tenantry—is not necessarily 
an evil, but may be, to a very large and benign 
degree, compensated by the practice of a wise 
and paternal system of agency. Some landlords, 
as those holding offices of national trust, are in 
a great measure absentees from a necessary re- 
gard to public duty; some, as those who have 
much affliction either in their own person or in 
that of their immediate relatives, are sometimes 
absentees from a due regard to domestic obliga- 
tion ; some, as the London Companies who hold 
extensive property in the county of Londonderry, 
are always absentees from the peculiar and irre- 
mediable nature of their tenure ; and some, as 
the Duke of Devonshire and the Earl Fitzwil- 
' liam, must either be always absentees by rota- 
tion in several districts, or constant residents in 
one, and constant absentees in others, in conse- 
_ quence of their estates being of vast extent, mu- 
tually detached, and even situated in different 
kingdoms. The utmost which the very best 
landlords of these classes can possibly do, is to 
adopt a liberal scale of rents, to institute a com- 
prehensive system of improvement, to subordi- 
nate their proprietorial influence primely to their 
tenants’ well-being and but secondarily to their 
own emolument, and to delegate their power of 
management only to such agents as shall fairly 
represent them on their estates, and act with 
kindness, probity, and paternal feeling among 
the people; and when such a course as this is 
established and pursued, it not only goes far and 
perhaps all lengths to indemnify the tenants for 
the absenteeism, but eventually tends to even 
the superior pecuniary advantage of the proprie- 
| tors. The Duke of Devonshire, the Earl Fitz- 
william, and several of the landowner Companies 
| of Londonderry —though constant absentees 
from their Irish estates—are admitted, on all 
hands, to be real benefactors to their tenantry 
and to the community at large; and they may be 
easily shown to have eventually lost not one 
|| farthing by their wise and benignant policy. 
Asa general rule, however, the frequent and 
even stated residence of landowners is, always in 
some degree, and very often in the highest de- 
gree, essential to both the prosperity of their 
people and the fair conservation of their estates. 
A tenantry, except in extraordinary circum- 
stances, always conduct their farming operations 
in the best manner for both themselves and the 
land, when they act under the notice, and espe- 
| cially under the personal encouragement of their 
landlords. Absenteeism is often occasioned by 
mere caprice, love of dissipation, indifference to 
home, a morbid passion for change, or a roving 
fondness for foreign scenes and objects; it some- 
times arises from no worse cause than inconsid- 
eration, or a practical ignorance of a landlord’s 
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responsibilities to his people, and true interest 
in his estates; and, even when arising from 
circumstances which perfectly justify it or 
render it inevitable, it frequently is uncom- 
pensated by a system of agency sufficiently 
enlightened in policy and liberal in feeling ;— 
and in all these cases, comprehending the vast 
majority of the multitudinous instances in which 
it exists, absenteeism must be pronounced an 
enormous evil ;—it breaks up some of the most 
important natural connexions of society,— it 
withdraws from a district a large amount of 
the capital produced in it, or of the product of 
its labour, or of its only true and staminal 
wealth, and expends this in places with which it 
has little or no community of interest,—it either 
compels shopkeepers and artisans to struggle 
with the utmost discouragement and poverty, or 
obliges them to withdraw their useful avocations 
from the aid of the local farmers,—it withholds 
sanction from industry, countenance from honest 
emulation, and stimulus from zeal and enter- 


prise,—it permits land to be maltreated, fertile | 


soils to be scourged to exhaustion, lawns and 
reserved fields to be driven to waste, and enclo- 
sures, plantations, and farm-buildings to be 
dilapidated and destroyed,—it sets up a be- 


witching and powerful example of unconcern for | 
the social good, and operates as a silent yet sure | 


seduction to a morbid state of moral feeling,— 


it shows the tenant that no care is entertained | 


for him by his superior, and teaches him, in re- 
turn, to entertain little care for his inferiors,— 


it does him the monstrous indignity of estimat- | 
ing his value only by the brute force he uses in | 


extracting produce from the soil, and in conse- 


quence either destroys his self-respect, or incites | 
him to despise his landlord, and probably con- 


temn all the wealthy and the educated classes of 
society,—it deprives him of sympathy in trouble, 


of assistance in difficulty, of support in momen- | 
tary poverty, and of protection and guidance in | 
a season of distress and insurrection,—it allows | 
the local magistracy to be held by agents or un- | 


derlings, throws down all hindrances to the influx 


of evil counsellors, and creates a powerful predis- | 
position to lawlessness and disturbance,—and | 


thus, if it do not provoke open outrage and un- 


blushing vice, it will at the least nurse disaffec- | 


tion, deteriorate property, and convert a body of 
men who might have been pre-eminently and com- 
fortably industrious into a ragged rabble of 
heartless sluggards. “Circumstances,” 
Mr. Martin Doyle, “may in some instances alle- 
viate the evil; but it requires little more than 


the passing eye of compassion, to mark and | 
establish the principle evinced,—on the one | 


hand, by the order, industry, and comfort of 


those within the sphere of residing influence,— | 


and on the other, by the squalid negligence, the 
lounging laziness, and despairing aspect of a ten- 
antry, without a landlord to whom they might 
apply for counsel, encouragement, indulgence, 


remarks | 
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or relief. By this unnatural separation, the so- 
cial duties are abandoned, and their connecting 
links, on which depends the very existence of 
civil life, are broken asunder.” Yet no tenant, 
on even a bad absentee’s estate, will ever fall 
into vice, or into sluggardliness, or even perhaps 
into serious difficulty, without grievous fault of 
his own. A landlord’s failing to perform his 
peculiar duty, relaxes not in the slightest the 
moral responsibility of the tenant, but ought 
rather to rouse him to increased firmness in re- 
solution and assiduity in conduct. Every tenant 
ought, on grounds of religion, of morality, or 
even of plain common sense, to make the most 
of his circumstances; and, if he wants the en- 
couragements and aids of a resident and good 
landlord, he ought to have spirit enough to do 
| perfectly well without them, and dignity enough 
to prove to all around him, that he at least— 
though only a poor and hard-working tenant— 
can live in comfort on his native soil. 

ABSINTHINE. The bitter principle of the 
wormwood, or Artemisia absinthium. It has 
tonic virtues. See Wormwoop. 

ABSORBENT IN CHEMISTRY. Any sub- 
| stance possessing the power of receiving liquid 
or gaseous bodies into itself, with or without 
chemical action. 

ABSORBENT SOILS. Such soils as most 
freely absorb moisture from the atmosphere. 
Yet though the absorbing capacity of soils is 
usually defined as having reference only to mois- 
ture from the atmosphere, it is equally distinct, 
and scarcely less important, in reference to 
gases from the atmosphere, and from decompos- 
ing vegetables. See articles ArRaTron and Sorts. 
ABSORBENT SYSTEM. An intricate, mi- 
nute, and wondrously ramified organism of vessels 
and glands in the animal structure of man and 
quadrupeds, for conveying into the circulation 
such fluids as are requisite for repairing the con- 
tinual consumption of the blood. Every portion 
of even the more solid parts of the animal body 
undergoes continual progressive change, or suf- 
fers a gradual dissolution of all its existing sub- 
stance, and a correspondingly gradual accession 
and appropriation of entirely new matter. The 
grand organism for repairing the constant waste 
‘and dissolution of the solid parts of the body is 
the circulation and deposition of the blood; and 
the correlative organism—or that for supplying 
the consequent continual consumption of the 
blood—is the absorbent system. This system de- 
rives its materials partly from the juices which 
are formed by food, and evolved out of the pro- 
cess of digestion,—partly from gaseous substances, 
received through the pores of the skin,—and 
partly from the melting down of such minute 
portions of the body as have completed their func- 
tions in the animal economy, or of such as can be 
spared for compensating temporary or occasional 
deficiencies in the quantity of the juices supplied 
by the digestion of food. The vessels or tubes of 


ABSORBENT. 


the absorbent system are thin, nearly transpa- 
rent, and very minute; they appear to be ex- 
tremely delicate in their sides, and yet they pos- 
sess comparatively great strength; they exhibit 
a contractile power, and have numerous valves 
which compel the fluids within them to flow only 
in one direction; and their chief or grand tubes 
are provided with numerous glands, or gland-like 
organs, which seem to elaborate some requisite 
change upon fluids in their progress toward de- 
position in the vascular system. The glands, in- 
deed, are not very well understood; yet they ob- 
viously accomplish some important purpose in 
preparing the fluids for their destination; and 
one or more of them are concerned with every 
stream of absorbent fluid in the course of its pas- 
sage. The glands may be seen in the mesentery 
of the ox or the horse, when the animal is opened ; 
or they may be distinctly felt in the neck or under 
the jaw. 

The tubes of the absorbent system constitute 
two divisions or sub-systems, called respectively 
the lacteals and the lymphatics. “The lacteal 
absorbents are situated in the mesentery and in- 
testines, whence they draw chyle, a nutritious 
fluid by which the blood is nourished or aug- 
mented. ‘The chyle is carried forward from the 
mesentery into a tube called the thoracic duct, 
which, passing up by the side of the aorta, pours 
its contents into the heart through the medium 
of the jugular vein. The lymphatic absorbents 
differ from the latter only in being situated over 
the whole body, and being the recipients of the 
various matters of the body ; whereas the lacteals 
appear to absorb the chyle only.” The lacteals 
open, by exceedingly minute mouths, on the inner 
surface of the stomach and intestines, and con- 
stitute the connecting organism between diges- 
tion and the supply of blood ; and the lymphatics 
open on many interior parts of the body, and on 
nearly the whole of its exterior parts,—they are 
so intricately ramified and so exceedingly multi- 
tudinous as to defy enumeration by an anatomist, 
—they eventually convey their contents to the 
same destination as the lacteals,—and they re- 
move the residue of nutrition, take up such por- 
tions of the body as can be spared for compensat- 
ing deficient nourishment, imbibe fluids through 
the pores of the skin, and serve, under stimulat- 
ing medicinal action, to carry off foreign or un- 
healthy juices in various cases of disease. In all 
animals, the lymphatics suffer inflammation in 
the vicinity of sores; and in the horse they are 
subject to a peculiar disorder called Fancy: which 
see. “ Weuse our power over these vessels in the 
horse medicinally. We stimulate the absorbents 
to take up diseased solutions of fluids from vari- 
ous parts of the body, as in watery swellings in 
the legs, by mercury and by friction, or by pres- 
sure in the way of bandage. When deposits are 
made of hard matter, or ligament, or bone, we 
stimulate them by blistering or by firing. It is 
by stimulating the absorbents, that splints and 
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spavins are removed. LHxercise is a very power- 
ful stimulus to absorbents; thus it is that swelled 
legs [swellings in the legs] are removed by half 
an hour’s exercise. In the horse, the lymphatics 
are more liable to disease than the lacteals, but 
in man the reverse.” [Lowdon’s Ency. of Agr.] 
Some writers give the name lymphatics to all the 
vessels of the absorbent system; and others dis- 
tribute them into three classes or sub-systems,— 
vessels of the skin whose pores admit moisture 
into the body, vessels which drink up the chyle, 
and vessels which take up any extzavasated fluids, 
and convey them into the circulation. See ar- 
ticles Guanps, ABSorPTION IN ANIMALS, and Lym- 
PHATIC VESSELS. 

ABSORBENT TREATMENT. The use or ad- 
ministration, in veterinary medicine, of drugs for 
internally neutralizing acids or externally ab- 
sorbing moisture. Prepared chalk and similar 
substances are administered for” the purpose of 


|| destroying acids which lodge in the stomach 


| and bowels, and which are originated by weak 
digestion ; and wheat flour, galamine powder, 
Armenian bole, and some other dry and finely 
pulverized substances, are applied, in dustings be- 
tween folds of the skin, in powderings upon the 
surface, and in other methods, for the cure of 
galled skin, wounds from friction, excoriations, 
blisters, diffused bruises, sores between the toes 
of dogs, foul in the foot of black cattle, foot-rot 
in sheep, canker in the foot of the horse, and 
some varieties of the disease called mange. The 
absorbent powders are occasionally used also as 
styptics to arrest hemorrhage. 

ABSORPTION IN ANIMALS. The function 
of absorbent vessels, by virtue of which they take 
up substances from without or within the body. 
Two great divisions have been made of this func- 
tion. I. External absorption, or the absorption 
of composition, which obtains, from without the 
organs, the materials intended for their composi- 
tion, and which takes place not only at the ex- 
ternal surface of the body, but also by that of the 
mucous membranes of the digestive and respira- 
tory passages. Hence, again, the division of ex- 
ternal absorption into, Ist, cutaneous, intestinal, 
or digestive ; and, 2d, pulmonary or respiratory. 
The great agents of external absorption are the 
veins and chyliferous vessels.—II. Internal ab- 
sorption, or the absorption of decomposition, which 
takes up from the organs the materials that have 
to be replaced from the exhalants, and in which 
the great agents are probably the lymphatics. 
Internal absorption is subdivided into, 1st, mo- 
lecular, nutritive, or organic absorption, which 
takes up from each organ the materials that con- 
stitute it, so that the decomposition is always zn 
equilibrio with the deposition ; 2d, the absorption 
of recrementitial secreted fluids, sage as the fluid 
of the serous and synovial membranes, which are 
constantly exhaling, but having no external out- 
let, would augment indefinitely if absorption did 
not remove them as deposited; 3d, the absorp- 
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tion of a part of the excrementitial secreted fluids | 
as they pass over the excretory passages. 

ABSORPTION IN CHEMISTRY. A term va- 
riously employed to denote the property and ac- 
tion of certain solids and liquids to take gases 
into their own mass without materially altering 
their principal and essential characters. All 
solids, as soon as they acquire the requisite de- 
gree of porosity or division, exhibit the faculty of 
absorbing gases, but none so much so as char- 
coal, Saussure found that, in 24 to 36 hours, one 
volume of boxwood charcoal absorbed—of am- 
monia, 90 volumes; of sulphuric acid, 65; of car- 
bonic acid, 35; of oxygen, 9 25; of hydrogen, 1°75. 
The rapidity and quantity of the absorption de- 
pend on the dryness of the charcoal, its degree 
of porosity, the pressure of the gas to be absorbed, 
the temperature, the nature of the gas itself 
(the most easily liquefied being the most exten- 
sively absorbed), and its purity. Metals in astate 
of extensively fine division exhibit absorbent 
powers not inferior to charcoal. The absorption 
of gases and vapours by liquids depends on cir- | 
cumstances similar to absorption by solids. A || 
liquid will of course absorb more gas, the less of | 
the same gas it already contains. One volume 
of alcohol absorbed 2°60 of gas; one of ether, 
2:17; of linseed oil 1°56; of water, 1:06. The spe- 
cific gravity of liquids exercises much influence 
on the absorption, for all liquids lighter than 
water surpass it in absorbent power, while those 
heavier fall below it: yet an exact law, in this | 
case, cannot be laid down. The volume of gas 
absorbed by a liquid is the same under any pres- 
sure, the temperature being constant; and the 
weight of gas is directly proportional to the | 
pressure on the gas. Suppose we have 100 cubic 
centimeters of water, with a sufficient quantity 
of carbonic acid enclosed in a vessel at a tem- | 
perature of 64°4° F., connected with a forcing- | 
pump: after some time the water will have taken 
up 106 cubic centimeters of the gas, or 196°6 
grammes. By doubling the pressure, the same bulk 
will be absorbed, but the weight will be 393:2 
grammes; by trebling the pressure, the weight 
will be 589°8 grammes. On this action depends 
the preparation of artificial mineral waters. 
The reverse takes place when the pressure is 
diminished. Thus, if a liquid be charged at or- 
dinary atmospheric pressure, and this pressure 
be lowered, a portion of gas escapes until the 
same volume remains in the liquid as it is capa- 
ble of absorbing ; or if it had been charged under 
high pressure, the excess escapes when the pres- 
sure is removed,—a phenomenon constantly oc- 
curring with beers, mineral waters, and other 
effervescing drinks. The development of heat, 
by the absorption of a gas, is a curious circum- 
stance. It is generally greater in proportion to 
the amount and rapidity of absorption. The 
phenomena of chemical absorption are referred 
either to capillary or chemical attraction; but 
the subject is yet enveloped in obscurity. 
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ABSORPTION IN PLANTS. The process by 
which plants take in their nourishment. As a 
plant has no one organ similar to the mouth of 
an animal, it might seem to a superficial observer 
to be incapable of receiving nourishment, and 
was formerly regarded by even botanists as nour- 
ished by methods which were comprehensible 
only in theory, and could not be subjected to the 
test of observation. Yet leaves and flowers have 
always been observed to be refreshed by the ac- 
cess of air and moisture, and must, in conse- 
quence, be nourished by means of inhaling and 
absorbing; and entire plants have always been 
known to grow and accumulate substance when 


' rooted in the soil, and, in consequence, must be 


nourished by some process of feeding through 
the roots. The total want of any individual organ 


_ of the nature of a mouth, simply evinces that all 


vegetable nourishment must be obtained in the 


form of gas or liquid, and received or drunk up 


through numerous minute stomata or pores. 
The epidermis or outer bark of plants was de- 
scribed by some of the earlier vegetable physiolo- 


_ gists as of so compact a texture, that no eye, even 


when aided by the best microscopes, could dis- 
cover in it any pore or aperture ; yet it was clearly 
discovered by the celebrated naturalists, Hedwig 


_and De Candolle, to abound in pores; and it dis- 


closes its profusely porous character to the most 
common observer who uses a microscope of suffi- 
cient power. If a plant of any species of moss, 
so far dried as to have shrunk or shrivelled, be 
immersed in water, it will immediately begin to 
imbibe moisture, and will speedily reacquire its 
original plumpness and verdure ; and it obviously 
receives the aliment which revives it, only through 
the medium of the pores of its epidermis. 

If the'bulb of a hyacinth be placed in such a 
manner upon a glass vessel nearly filled with 
water that only the lower parts of the radical 
fibres shall be immersed, it sends up the elements 
of a stem, or very evidently begins to grow, and, 


| at the same time, occasions a perceptible diminu- 


tion in the volume of the water; so that it ob- 
viously absorbs liquid through minute tubes of 
the radical fibres, and elaborates this into the in- 
crease of substance which constitutes its growth. 
All roots terminate in a greater or less number, 


‘most of them in a great multitude, and many of 


them in literal myriads, of minute, absorbing, 
drinking, spongioles, or spongelets, situated at 
the ends of fine, filiform, terminal, radical fibres. 
These countless and microscopically small organs 
are pulpy and bibulous, and bear the name of 
spongioles or spongelets, in consequence of their 
drinking up moisture from the soil as if they 
were little sponges. They consist severally of one 
or more central ducts or vessels, enveloped by a 
cellular tissue, but without any epidermis; and 
they constitute the grand apparatus by which 
plants obtain from the soil, and from its aerial, 
saline, and aqueous accompaniments, the chief 
materials of their growth and substance. A 
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knowledge of their existence, and of the nature | 


and importance of their functions, explains the 
reason of the scientific gardener’s care to pre- 


serve the extremities and minutest fibres of the | 


roots of any choice plants which he is transplant- 
ing ; it explains also the advantageousness of lift- 
ing, with as full a ball of adhering soil as possible, 
all such garden plants as are designed to be potted, 
transported to a distance, or otherwise kept alive ; 
it shows also why damage is inflicted upon a 


transplanted shrub or tree by cutting away a con- | 


siderable portion of its roots, or by not assigning 
it in its new position a soft wide bed for the easy, 
rapid, and extensive formation of new radicles 
and spongioles ; and, to every gardener and farmer 
of ordinary reflection, it will suggest a crowd of 
valuable hints as to the most beneficial method 
of conducting hoeing, transplanting, and all other 
operations which affect the roots of plants. 

The spongioles, it must be understood, are not 
distributed over the whole of a plant’s roots, but 
are situated only at the extremities of the small, 
hairy radicles or fibres. All such portions of a 
root as possess an epidermis, or have acquired a 
certain degree of consistency, are destitute of 
spongioles; yet all the roots and rootlets fairly 
beneath the soil are continually lengthening and 
ramifying,—and, in the whole of their growth, 
they provide and almost clothe themselves with 
new series of the filiform radicles, which termi- 
nate in spongioles. Various experiments were in- 
stituted by Hales, to show the absorbing power 
of roots, and the force with which it acts; but as 
they were made chiefly on the sections of roots 
laid bare and immersed in water, they afforded 
no direct illustration of the natural action of the 
spongioles,—collecting nourishment at ten thou- 
sand different points, appropriating it with a 


nicety resembling instinct, and drinking it up in | 


a manner and with a power akin to animal vital- 


ity. The power which the spongioles possess and — 


exercise, in drawing liquid from the soil and 
pumping it into the interior of trees or of other 
plants, cannot be very accurately calculated ; yet 
it has been ascertained with sufficient approxi- 
mation to be distinctly understood, and to be 
made the subject of comparison; and, when the 
minuteness of the spongioles is taken into ac- 
count, this power must be pronounced perfectly 
stupendous, and is seen to resolve itself, not into 
any mechanical principle, no matter how magni- 


ficent, but into the mysterious and indefinable 


principle of life. 

. The action of the spongioles, however, is far 
from being uniform in different descriptions of 
impregnated soil or liquid, but is materially mo- 
dified by the mechanical character of the ingre- 
dients which it holds in solution. If a plant be 
placed in water, mixed with gum, sugar, or any 
other similarly viscous substance, it will absorb 
a larger proportion of the water itself than of the 
accompanying ingredient; if placed in water, 
mixed with any substance which does not sen- 
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sibly thicken it, but which exerts a noxious in- 
fluence on vegetable growth, it will absorb a full 
proportion of the accompanying ingredient ; and 
if placed in water mixed with a substance which 
very sensibly thickens it, yet which exerts a nu- 
tritive and benign influence on the vegetable 
economy, it will refuse to take up a fair propor- 
tion of the accompanying ingredient. Plants, 
for example, which are placed in water holding 
in solution some sulphate of copper,—a substance 
of very noxious character,—will absorb the liquid 
almost as freely as if it were pute water; plants 
which are placed in solutions of gum, of various 
proportions of thickness or viscosity, will absorb 
some proportion, though not a due one, of the 
least viscous solution,—and will absorb a less 
proportion of the more viscous solution,—and 
will absolutely perish in such solutions as are 
highly viscous; and plants which are placed in 
the drainings of dunghills, or in such waters as 
hold in solution or suspension the liquefied or 
minutely divided product of the decomposition 
of organic substances, absorb smaller quantities 
of these liquids than they would of pure water, 
and, at the same time, derive from them a larger 


| proportion of the elements of nutrition and 


growth. The spongioles thus appear to be con-_ 
trolled, to a great degree, by the mechanical con- 
dition of the liquids mixed with the soil; and are 
probably obstructed, by various substances, espe- 
cially by such as are viscous, in the pores, cells, 
or passages of their exceedingly minute tubes. 
One experimenter, however—M. Pollini—found 
that plants which he used absorbed different 
kinds of solutions without much seeming regard 
to their respective degrees of viscosity,—and that 
they absorbed more of sugar than of gum, and 
more of potass or of common salt than of the 
acetate or the nitrate of lime. This experimenter 
found also that, when the extremities of the roots 


were cut away, so as to divest a plant of its spon- 


gioles, and when the mere stumps of the roots or 
horizontal sections of the absorbing tubes were 
plunged in various solutions, absorption ceased 


_ to be modified by the same mechanical conditions 


as before, and took up indifferently all the kinds 
of salts which the several solutions contained. 
The spongioles of one set of plants would, in con- 
sequence, seem to be very differently organized 


.| from the spongioles of other sets of plants,—those 


of some more readily admitting certain sub- 
stances than those of others,—those of the smaller 
proportion of plants affected only in a small de- 
gree by the mechanical condition of liquids,—and 
those of the larger proportion affected, for the 


‘most part, in a very great degree ; and the spon- 


gioles, in all cases—though far more markedly 
in the latter cases than in the former—would 
seem to afford a far more qualified, hesitating, 
and elective admission of many substances in 
solution than is temporarily afforded by the hori- 
zontal sections of the absorbing tubes. A plant 


can live only two or three days in a solution of | sorbing power of the leaf, however, does not re- 
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sulphate of copper, but will live eight or ten days 
in a solution of gum; yet, as has been already 
stated, it absorbs comparatively much of the sul- 
phate, and comparatively little of the gum. 

The absorbing power of the leaves of plants was 
long a more obscure topic than the absorbing 
power of the roots; but it was investigated with 
considerable success by the naturalists, Duhamel 
and Marriotte, and very distinctly ascertained by 
the experiments of M. Bonnet of Geneva. The 
main object of M. Bonnet’s experiments assumed. 
that a leaf possesses an absorbing power, and 
sought to determine whether it exerts this power 
alike on both of its surfaces. ‘ With this view,” 
says Keith, “he placed a number of leaves over 
water, so as that they floated on it but were not 
immersed; some with the upper surface, and 
others with the under surface applied to the 
water. If the leaf retained its verdure longest 
with the upper surface on the water, the absorb- 
ing power of the upper surface was to be regarded 
as the greatest ; but if it retained its verdure the 


longest with the under surface on the water, then | 


the absorbing power of the under surface was to 
be regarded as the greatest. Some leaves were 
found to retain their verdure the longest when 
moistened by the upper surface, and some when 
moistened by the under surface; and some were 
altogether indifferent to the mode in which they 
were applied to the water. But the inference 
deducible from the whole, and deduced accord- 
ingly by Bonnet, was, that the leaves of herbs ab- 
sorbed moisture chiefly by the upper surface, and 
the leaves of trees chiefly by the under surface. 
What is the cause of this singular disparity be- 


tween the absorbing surfaces of the leaf of the | 


herb, and of the tree? The physical cause might 
be the existence of a greater or of a smaller 


number of pores found in the leaves of the herb | 
and tree respectively. The chemical cause would | 


be the peculiar degree of affinity existing be- 
tween the absorbing organs and the fluid ab- 
sorbed. Duhamel seems to have been content to 
look to the physical cause merely, regarding the 
lower surface of the leaf of the tree as being en- 
dowed with the greater capacity of absorbing 
moisture, chiefly for the purpose of catching the 
ascending exhalations which must necessarily 
come in contact with it as they rise, but which 
might possibly have escaped it if absorbable only 
by the upper surface, owing to the increased 
rapidity of their ascent at an increased eleva- 
tion ; and regarding the upper surface of the leaf 
of the herb as being endowed with the greater 
absorbing power, owing to its low stature, and 
to the slow ascent of exhalations near the earth. 
This did not throw much light upon the subject ; 
and the experiments were still deemed insuffi- 
cient, as not representing to us the actual pheno- 
mena of vegetation, though the fact of the ab- 
sorption of moisture by the surface of the leaf is 
fully confirmed by such phenomena.” ‘The ab- 


“|| 
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quire to be proved or illustrated by experiment 
and argument, but is clearly evinced by three 
classes of facts which occur under almost every 
person’s observation, and are perfectly intelligible 
to the humblest understanding,—the fall of thick 
vapours, the fall of rain, and the artificial water- 
ing of plants. When a fog or a heavy dew occurs 
after a long drought and previous to the fall of 
rain, drooping and sickly plants begin to revive 
and te resume their verdure, in the total absence 
of any penetration of moisture to the soil around 
their roots; and when gentle rain descends, or a 
light artificial watering is given, they in the same 
way exhibit obvious appearances of freshening 
and invigeration, before the moisture has time to 
affect them otherwise than through the leaves, 
or, at the utmost, through the epidermis of the 
branches and the stem. The sudden arresting of 
exudation or transpiration of the juices within 
the plant by the stopping up of the pores or sto- 
mata of the leaves, might probably be assigned 


by some persons as an explanation of the refresh-. 


ing or revival; yet though both this, and some 
degree of absorption through the pores of the 
epidermis, may be admitted to operate, they 
clearly cannot possess sufficient force to produce 
the whole breadth of the phenomena; and the 
main cause must be sought, where even a care- 
less onlooker may almost imagine himself to see 
it, in the absorption of the leaves. 

The moisture, then, which a plant requires for 
its nourishment, is received partly through the 
pores of the epidermis of the stem, the branches, 
the fruit, and the hard parts of the root,—partly 
through the spongioles at the extremities of the 
radicles,—and partly through the stomata or 
little mouths of the leaves and the flowers. The 
quantity of liquid taken up from the soil, or 
drank in from the atmosphere, very widely varies 
in different conditions of the weather, at differ- 
ent seasons of the year, and at different stages in 
the life of the plant; but its varying amount 
seems much less closely connected with the pro- 
cess of absorption than with that called the ascent 
of the sap. See Ascent. The quantity of liquid 
absorbed is much greater during the play of light 
and heat than during the period of darkness,— 
much greater during the succulency of both soil 
and plant than during the prevalence of aridity, 
—much greater in spring than in autumn,—in- 
calculably greater in spring than in winter,— 
much greater during the evolution and vigour of 
the leaves than during their ripeness and mel- 
lowing,—and much greater during the period of 
the whole plant’s most rapid growth than during 
the period of its old age and incipient decay. 
The vast preponderance of a very few ingredients 
in constituting the body or bulk of all vegetables, 
proves that absorption, as to the substances which 
it takes in, is nearly uniform throughout the 
vegetable kingdom ; and yet the diversified action 
of manures, the widely different respects in which 
different plants exhaust the soil, and the capa- 
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bilities which all land possesses of bearing differ- 
ent plants in succession after being sickened with 
each preceding one in the series, evince a degree 
of differences in absorption of the highest im- 
portance to the purposes of cultivation. 

A phenomenon, closely resembling absorption, 
yet so far differing from it as to be more properly 
termed imbibition, is exhibited by cut plants, 
whether soft or hard, fleshy or fibrous, but par- 
ticularly the woody. When the cut extremity of 
the cut branch of a tree is placed in water, it 
drinks up, through the tissues or tubes of the 
wood, a sufficient quantity of water to preserve, 
for a considerable time, the life and freshness of 
the whole plant; and though it will not renew 
itself or maintain its own health like a root, but 
will alter and rot under the action of the water, 
yet it can again and again be artificially renewed 
by the simple slicing away of as much of it as 
alters and rots, and, at each artificial renovation, 
it will present an active surface to the water, 
and will begin to imbibe the water with nearly 
as refreshing an effect to the whole branch as at 
the beginning of the experiment. If a small 
shrubby plant be lifted out of the ground, and 
cut into three parts, respectively roots, stem, 
and head, each of these parts, when its lower ex- 
tremities is placed in water, will drink up a cer- 
tain quantity of the liquid, and the head, or | 
branched and leafy section, will drink up the | 
most. If the cut extremities of two cut branches 
of raspberry, the one free or open over its section 
and the other covered with wax, be placed in 
water, and exposed to the sun’s rays, the former 
will imbibe one hundred and fifty grains of the 
liquid, while the latter will imbibe only eight ; 
and if the one whose section is covered with wax, 
first have only its extremity placed in the water, 
and next be totally plunged or immersed, it will 
imbibe no more by immersion than by mere con- 
tact,—thus rendering it probable that, in some 
cases, absorption through the pores of the epider- 
mis is very inconsiderable. A branch of a tree, 
first severed from the stem and then deprived of 
its own top, will imbibe water at either end,— 
either when placed invertedly in the water, or 
when placed in its upright or natural position ; 
yet it imbibes rather more freely, and lifts the 
water a little higher, in the latter position than 
in the former. 

The phenomena of imbibition are obviously 
those of the rooting or propagating of the woody 
sorts of plants by cuttings or slips. A proper 
cutting requires to have a clean section, that the 
tubes or tissue may be fully in contact with the 
liquid nourishment in the soil; it requires also 
to have one or more eyes or joints for the de- 
velopment of roots below the surface of the soil, 
and one or more for the development of leaves 
and branches above it; and if it be a prime cut- 
ting, it will be a twig of new wood upon a knee 
of older wood, so as to have the portion for de- 
velopment as soft as possible, and the section for 
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imbibition in as hard wood as possible; and its 
success or failure in being converted into a living 
and distinct plant—provided the requisite condi- 
tions as to soil, season, and situation are attended 
to—will entirely depend on its power of main- 
taining imbibition till new organs are formed. 
If the extremity rot before rootlets are formed, 
the whole cutting will perish ; but if the extrem- 
ity drink up nourishment till rootlets have been 
sufficiently evolved to succeed them in drinking 
it up, the cutting necessarily becomes a living 
plant. Imbibition, though not a strictly natural 
process, and though confined within limits and 
subject to a comparatively speedy termination, 
thus accomplishes, for a time, all the purposes of 
absorption, and even carries them out to the re- 
sults of propagation. 

The power of imbibition by the reversed end 
of a doubly cut twig is familiar to many a youth, 
who amuses himself with sticking pieces of wil- 
lows and poplars in all sorts of ways in the 
ground, and observing how they will grow; and 
the inferiority of the power in the reversed end 
to that in the true end, is familiar to gardeners, 
who know that a cutting set in its natural posi- 
tion will usually develop the higher buds, while 
a cutting set in the reversed position will fre- 
quently develop only the lower buds. An ex- 
perimenter, who doubted whether the superior 
imbibition by the right end of a cutting in all 
the instances in which vegetable physiologists 
had recorded it might not have been occasioned 
by intrinsic though unobserved superiority in the 
cutting itself, provided himself with two branches 

of willow as nearly equal to each other in every 
property as he could determine; and, having 
placed them in water, the one with its right end 
and the other with its inverted end in the water, 
he found that the inverted branch pushed its 
roots a little more slowly than the direct one. 


But wood imbibes water, not only through its 


tissues when transversely cut, but also through 
its side pores or tissues when denuded of the 
bark. A cut branch of willow, for éxample, 
which hasall its transverse section closed up with 
gum mastic or with a thick coat of wax, and 
which is anywhere stripped of a ring of its bark 
about an inch in length, will, when immersed 
lengthwise in water, imbibe nourishment through 
the side tissues of its denuded portion, and will 
gradually form rootlets and buds, in exactly the 
Same manner as a branch inserted in water by 
its free cut end. 

Akin to the last of these phenomena, though 
essentially different from it in principle, is the 
hygrometric capacity of timber, or its power to 
take up and retain certain quantities of moisture. 
So great and constant is this hygrometric capacity, 
that every specimen of wood, when exposed to 
the air, will keep itself moist, and, when kept in 
the shade, will maintain its moisture throughout 
an indefinite period. A piece of wood was taken 
ne Count Rumford from the inner part of a 
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beam which had been about 150 years in a build- 
ing, and, on being dried by him in an oven, was 
found to lose about ten per cent. of its weight ; 
and that specimen was thought by the Count to 
have attained the greatest degree of dryness 
which any piece of timber is ever capable of ac- 
quiring in the climate of France. An oaken 
faggot, after being exposed eighteen months to 
the air, and becoming as thoroughly dry as the 
most suitable billets of any kind for fuel, was 
found, on subjection to high oven heat, to lose 
twenty-four per cent. of its weight. Hven chips 
of wood which have been dried in a stove toa 
state of complete exsiccation, will afterwards 
very freely imbibe water. A thoroughly dried 
chip of Lombardy poplar, 5 inches long, and 6 
lines broad, will, if placed twenty-four hours in a 
room, imbibe upwards of three-fourths of a grain 
of moisture; a chip of thoroughly dried oak, of 
the same size, and in the same conditions and 
situation, will imbibe one grain and two-fifths ; 
and these chips, if afterwards exposed during 
eight days to the open air, will not increase in 
weight under a continuance of the same temper- 
ature, but, on the other hand, will lose a portion 
of their weight if the temperature should rise. 
The imbibing power of wood is thus proved to 
be at once pervading, rapid, and retentive ; and 
both this power in timber, and the analogous 
but higher power of absorption in living or stand- 
ing plants, appear to co-exist with the duration 
of the vegetable tissues, or to he modified or de- 
stroyed only as these tissues suffer decay, dis- 
temper, or dissolution. 

Another power of living plants, closely resem- 
bling that of absorption, yet so far differing from 
it as to be more properly termed inhalation, is 
the power by which they take in gaseous fluids. 
The atmosphere, as we shall see in some future 
articles, has quite as much to do as soil and 
water with the nourishing of plants ; and in par- 
ticular, it furnishes matter for the formation of 
a very large proportion of the bulk or substance 
of them all in the form of carbonic acid gas, and 
matter for the formation of a considerable and 
very valuable proportion of the substance of 
many in the form of nitrogenous or ammoniacal 
gases. Since water and other non-elastic fluids 
have been proved to penetrate leaves, roots, and 
epidermis, no difficulty can exist in understand- 
ing that gases may penetrate them with equal 
or even superior facility. “It might be asked, 
however,’ observes Keith, “whether the water 
and the gases enter by the same pores, where 
pores are found to exist. But though there ap- 
pears to be nothing absurd in the assertion of 
the affirmative, yet it seems probable that each 
has its own peculiar pores or stomata. At least, 
it is known that some surfaces which repel 
moisture exhibit no evidence leading us to sup- 
pose that they repel the common air. This is 
well exemplified in the case of cabbage leaves, in 


the time of rains and dews, when the drops roll 
B 
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along the upper surface of the leaf without wet- 

ting it, or lodge in its folds like globules of quick- 
aikiae So sila f in the case of fruits covered with 
bloom. It is probable, therefore, that all such 
leaves and vegetable surfaces as repel moisture 
are fitted rather for the inhalation of air, which 
they have long been regarded as capable of effect- 
ing; and in times in which it was fashionable to 
look for analogies between the plant and animal, 
in everything whatever, leaves were even semen 
ed as being the lungs of plants. Grew thought 
he had discovered in the leaves a number of lit- 
tle bags or bladders filled with air. The air was 
supposed to have entered by inhalation, and the 
bags or bladders were supposed to be analogous 
in their function to the cells of the lungs of ani- 
mals. M, Papin introduced into the receiver of 
an air-pump an entire plant, root, stem, and 
leaf; but the consequence was that it very soon 
ied He then introduced a plant by the root 
and stem only, the leaves being still exposed to 
the influence of the air. The plant lived fora 
considerable length of time, and hence he con- 
cluded that leaves are lungs. But these facts 
are far from being sufficient to settle the point 
in question, and we introduce them, not so much 
with a view to show their inadequacy, as to show 
that the doctrine, even if founded in truth, could 
not have been satisfactorily demonstrated by any 
experiments that were practicable at that time. 
It is to the modern improvements in pneumatic 
chemistry, and to them alone, that we are in- 
debted for our knowledge of the real functions of 
the leaves of plants, and of their analogical re- 
semblance to the lungs of animals; it being now 
proved indisputably that the tare of plants not 
only contain air, but do both inhale and respire 
it. It was the opinion of Priestley that they in- 
hale it chiefly by their upper surface ; and it has 
been shown by Saussure that their Sian Tba g power 
depends entirely upon the integrity of nae or- 
ganization. A bough of Cactus opuntia, de- 
tached from the plant, and placed in an atmo- 
sphere of common air, inhaled in the course of a 
night four cubic mene of oxygen; but when 
placed i in a similar atmosphere, after being cut to 
pieces and powndeG in a mortar, no inhalation 
took place.” 

M. Adolphe Brongniart, in a memoir upon the 
structure of leaves, and on their relation with 
the respiration of vegetables in air and water, 
read before the Academy of Sciences in Paris, in 
1830, states that the leaves of plants that live in 
the air have a totally different structure from 
those that are completely submerged, and that 
this difference in the structure of organs is in 
direct relation to the two particular functions of 
leaves, respiration and transpiration. In leaves 
exposed to air, the surface of the leaf is covered 
by an epidermis of uncertain thickness, formed 
of one or more layers of colourless Gcllules closely 
packed together. This membrane is pier ced with 
aa the pores usually known by the name of stomata. 
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The doubts that have been entertained upon the 
existence of perforations in these stomata, M. 
Brongniart thinks he has removed, and that it is 
certain that in the centre of each stoma is an 
opening by which the outer air communicates 
with the parenchyma. This parenchyma is evi- 
dently the seat of respiration ; for it is the part 
that changes colour in exercising this function, 
which becomes green by the absorption of the 
carbon of the carbonic acid of the atmosphere, 
and which is discoloured again in darkness by 
the combination of the carbon of its juices with 
the oxygen of the air. This parenchyma differs 
entirely from that of other organs by the numer- 
ous irregular cavities that it contains, which com- 
municate with each other and the outer air by 
means of the openings of the stomata. It is into 
these cavities in the cavernous parenchyma of 


aerial leaves that the atmospheric air penetrates | 


when it is absorbed by the surface of the utricles 


of the parenchyma, that are distended with the | 


fluids which seem to nourish the plant. Accord- 
ing to M. Brongniart, aquatic leaves, if submerged, 
differ, in being completely destitute of epidermis. 
It is not alone stomata that they want, as has 
long been known, but the epidermis also, having 
no need of protection from rapid evaporation. 
There are none of the cavities that abound in 
the parenchyma of aerial leaves, but, on the con- 
trary, the cellules of the tissue are compactly 
fastened together without any interstice, and 
the air dissolved in the water can only act on 
their outer surface. For this reason the propor- 
tion borne by this surface to the whole mass of 
the leaf is unusually great; the leaves, from 
want of epidermis, dry up quickly when exposed 
to the air, and can only exist in water or a very 
humid atmosphere. 
that the epidermis is destined to protect aerial 


leaves against too rapid evaporation, and the | 


stomata or pores of this epidermis become neces- 
sary to maintain a communication between the 
atmosphere and the parenchyma. 

The existence of pores, even in the minute ori- 
fices called stomata, is questioned by some very 
distinguished botanists ; and the existence of sto- 
mata themselves is seldom detected in the epi- 
dermis of roots, bulbs, flowers, and fleshy fruits 
which require free exposure to the air, or at least 
a free infiltration of it, in order to their continu- 
ing healthy or arriving at maturity. Some recent 
experimenters and physiologists, however, have 
attempted to prove that gases may be inhaled 
and moisture imbibed, through either the vege- 
table or the animal membrane, without the in- 
tervention of any visible pores,—or that gases 
may be inhaled and moisture imbibed, by either 
an exceedingly powerful organic infiltration of 
the molecules or incomprehensibly small ultimate 
atoms of matter, or by the inward rush of a less 
dense to a more dense fluid, excited by electricity. 
But further explanation on this point will be 
given in the articles Enposmosr and AscENT oF 


Hence the author concludes | 
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Sap; and elucidations of other departments of 
vegetable physiology will be given in numerous 
articles,—particularly those on ArRatrion, ANA- 
tomy oF Piants, Brerpine, Cambium, CELLULAR 
Trssuz, Decay, Euaporation, Excrrasriity, Fx- 
CUNDATION, GERMINATION, InRiTaBiLity, Lear, 
Lirr, MorpHotoey, Puyrontoey, Piru, Portan, Rx- 
GENERATION, Root, Sap, SEXUALITY, SLEEP, SPIRAL 
VessEts, Stem, Suscepripitity, and VascuLaR 
Orcans.—Duhamel, Physique des Arbres, 1758.— 
Bonnet, Recherches sur Vusage des Feuilles dans les 
Plantes—Darwin’s Phytologia—Saussure, Recher- 
ches chimique sur la Végétation, 1804.—Keith.— 
Knight. Ellis—Memoir by M. A. Brongniart in 
the Annales des Sciences, for December, 1830.—Dau- 
beny’s Memoir on the degree of selection exercised by 
Plants with regard to the earthy constituents pre- 
| sented to their absorbing surfaces. Printed in the 

Linnean Society’s Transactions for 1833. 
| ABSTERGENTS. Medicines or medicinal ap- 

plications which clear away impurities from the 

| animal system. They chiefly consist of saponace- 
ous and stimulating applications for the reduc- 
tion and removal of tumours and concretions from 
the joints and other parts of animals. 
ABSTINENCE. The temporary privation of an 
animal’s food or drink. The necessity for a supply 
of food is felt by all animals, yet it is not experi- 
enced in an equal degree by all species, nor by 
animals of the same species, nor even by the same 
' animal when placed in different circumstances. 
The appetite for food is heightened by youth, 
fatigue, long-continued want of sleep, by violent 
passions when the paroxysm has passed, by con- 
valescence after a long illness, by a dry and cold 
| air, and by the influence of climates and seasons, 
On the other hand, old age, prolonged sleep, 
hybernation, perfect repose, and hot baths, di- 
minish the necessity for food. With the human 
species, luxurious habits lead to a loss of appetite, 
while it is heightened by labour ; and thus hunger, 
which declines the invitation of the opulent epi- 
cure, comes an unwelcome guest into the hovels 
of the destitute. ! 

There is a wide difference between the faculty 
of existing on a given portion of food, however 
small, and under the total privation ofit. Neither 
is it to be overlooked, in considering this subject, 
that, in certain situations, the animal functions 
are feebly maintained. Numerous animals are 
destined to pass a large portion of their existence 
in a state of absolute insensibility. On the simple 
approach of cold, without any other known cause, 
they become languid and inactive ; their members 
stiffen; and they fall into a profound torpidity, 
from which they are only to be aroused by aug- 
menting the surrounding temperature. But not 
to recur to such instances, where the animal func- 
tions are unquestionably impaired, we have wit- 
nessed many cases of beasts, birds, fishes, and 
insects, living incredibly long in a condition of 
total abstinence; and even some human beings, 
who, of all animals, can least support the want of 
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sustenance, have survived in a similar situa- | 
tion. 
More than a century ago, it was observed by 
the Italian naturalist Redi, that animals do not 
perish from hunger so soon as is commonly be- 
lieved. A civet-cat lived ten days with him ; 
wild pigeons, twelve and thirteen; an antelope, 
twenty; and a very large wild cat, the same 
time, without food. A royal eagle survived | 
twenty-eight days ; and Buffon mentions one that 
lived five weeks without food; a badger lived a | 
month; and several dogs, thirty-six days. We 
have accounts still more surprising, from natu- 
ralists of undoubted credit. A crocodile will live 
two months wanting food. Leeuwenhoek had a 
scorpion that lived three months. Redi kept a 
cameleon eight months in a state of perfect ab- 
stinence, and vipers, ten. Vaillant had a spider 
that lived the same time; nay, its strength was 
then sufficient to kill another of its own species, 
as large as itself, and quite vigorous, when put | 
under the receiver where it was kept. According 
| 


to several authors, some of those animals that 
have long supported the privation of food, did 
not become nearly so much emaciated as might 
reasonably be supposed. Mr. John Hunter en- 
closed a toad between two stone flower-pots ; and, 
at the end of fourteen months, it was as lively as 
ever. M. Sue quotes instances of the same ani- 
mals living eighteen months, without either food | 
or respiration, from being sealed up in boxes. M. 
Herissant covered a box, containing three toads, | 
with a coating of plaster. On opening it eighteen | 
months afterwards, one was still alive. Land 
tortoises lived eighteen months with Redi; and 
Baker kept a beetle without food three complete 
years, when it escaped. Dr. Shaw mentions two | 
Egyptian serpents that had been preserved for | 
the period of five years, wanting sustenance, in a | 
bottle closely corked; yet, when he saw them, | 
they had cast their skins, and were as lively as | 
if newly caught. 

In general, the carnivorous animals endure a | 
long-continued fast with less inconvenience than | 
the herbivorous. This remark must not be con- 
fined to mammalia, for it extends to the birds of | 
prey, especially to the eagle, to serpents, and 
spiders, all which animals can remain a very long 
time without food, and do not appear to suffer 
from their continued abstinence. On this ac- 
count they are in general of a more meagre habit 
of body than such animals as live either on herbs 
or fruits. There are many instances on record 
of old men, but more especially of women, who 
have lived for several weeks, some say months, | 
without food. A mad enthusiast, who imagined 
himself to be Christ in person, remained, it is 
said, during the forty days of Lent without using 
any food whatever; but confined himself, without 
swallowing any thing, merely to washing his 
mouth with water or wine. ‘These instances are 
not, however, always very well authenticated ; 
and it would be difficult to prove, in this case, 


See 
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that the fanatic did not actually swallow some of | 
the fluid. Moisture, darkness, and repose, tend. 


A 


to diminish the usual effects of abstinence. 


dog has remained alive under these circumstances | 


for nearly fifty days without food. Persons of a 
vivid imagination, as well as frantic madmen, 
have in general a digestion extremely energetic, 
and they sometimes consume enormous quantities 
of food. Idiots also are frequently tormented 
with a devouring hunger. Next to sleep, which 


| wholly suppresses this appetite for the time, no- 
| thing tends more to drive away hunger in man 


than the long-continued exercise of deep thought. 
There are some surprising instances of the 
power of animals to survive long under the pri- 


vation of sustenance; and others occur, which 
_ are beyond the possibility of deception, such as a 


decapitated snail, which, though deprived of the 
| very organs for taking food, will not only live 


months, perhaps years, but will acquire a new 
head, similar to that of which it was deprived. 


| The state of an animal, living in the air without 
| sustenance, is, in the general case, very different 
_from one living without it in water. 
fluid, we have seen many of the smaller animals 
survive a long time, without any other support 


In this 


than what the simple element afforded. Hy- 
drachnze have been kept eighteen months with- 


_out any supply of food; and leeches, as well as 


certain species of fishes, above three years. Still 


_ these instances are not to be compared to those 
in which the privation of food is absolute ; because 


it is difficult to ascertain whether imperceptible 
animalcule might not be the food of such ani- 
mals. It has been thought, indeed, that living 
creatures may increase in size, without any nutri- 
ment supplied; and it is certain, though the 
point may probably be explained on different 


| principles, that the animated form will unfold by 


the simple application of heat alone ; and after it 
has burst its integuments, that it will increase its 
size. Thus, the eggs of fishes, snails, and other 
aquatic animals, will be hatched, and their young 
attain considerable size, in nothing but water. 


Vipers also, if taken when just produced by the 


mother, will grow much larger, though supplied 
with nothing butair. See articles HyBERNATION 
and Nurrition.—Redi’s Observazioni a gli Animali 
Viventt, chese trovano negli Animals uvventt.— Buf- 
fon’s Histoire Naturelle— Virey sur les Vers.—Sue 
sur la Vitalite—Muller’s Hydrachne.— Hunter on 
the Animal Economy.—Phil. Trans. vol. xiv. p. 
577.—Id. 1741, vol. xli. p. 725.—Mem. Acad. Par. 
1731.—Oomment. Bonnon. tom. ii. p. 221. 

ABVACUATION. The very copious drawing 
off or evacuation of any fluid, particularly blood, 
from the animal system. 

ACACIA. A very extensive and singularly 
beautiful genus of small trees or shrubby plants 
of the pea tribe. The generic name is supposed 


' to be the Greek name of some plant of the genus, 
| and was first taken by Wildenow, in his revisal 
of the genus Mimosa as the designation of one of 


ACACIA. — 


his new divisions. They inhabit chiefly the tropi- 
cal countries of the old world and of America ; 
yet they extend, in a few instances, within the 
temperate zones,—they abound throughout both 
the mainland and the subordinate islands of Aus- 
tralia,—and, in several instances, they are general’ 
and favourite objects of tender cultivation in 
Great Britain. Some of the species produce gum- 
arabic and catechu; two or three other species 
produce tannin,—or the principle by which skins 
are converted into leather ; and most are remark- 
able for the gracefulness of their form, the ele- 
gance of their foliage, and the surpassing bril- 
liance and beauty of their flowers. Nearly three 
hundred species are known to botanists; but 
only about eighty-five appear to have come 
under the notice of British gardeners. The 
species which at present challenge most atten- 
tion, for their superior beauty, or for the no- 
velty of their introduction, are those bear- 
ing the botanical designations which we shall 
here mention in a note.* About two-thirds of 
the whole genus have true leaves, pinnated, or 
winged with series of leaflets in pairs—some 
twice or thrice pinnated—and all spread out 
horizontally, with leaflets, smooth, small, and in 
multitudes; and the other third, when in a per- 
fect state, have, in lieu of true leaves, enlarged 
and expanded leaf-stalks, which maintain a some- 
what vertical position, and probably perform the 
same functions as leaves. The appearance of the 
two divisions or sub-genera is, in consequence, 
widely different,—that of the greater division 
being distinguished by an absolute profusion of 
leaflets in the pinnate arrangement, and that of 
the lesser division exhibiting the solemn baldness 
and majestic simplicity of long, flattened, up- 
right, leafless pedicles. 

The Acacia catechu—one of the most prominent 
species of the greater division, and that which 
yields one of the kinds of catechu or Terra Ja- 
ponica sold in our shops—is, in the East Indies, 
a tree of rather high and strong stem, with leaves 
in ten divisions, linear and downy leaflets in from 
forty to fifty couples, flowers in cylindrical spikes, 
growing two or three together, and flat, narrow, 
oval pods of from two to three inches in length. 
The Acacia Arabica—another of the best known 
species of the greater division, and that which 
yields the best gum-arabic of commerce—is, in 
the East indies, in Arabia, and in Abyssinia, a 
tree of about fourteen feet in height, inelegant in 
appearance, and carrying long, curved, beaded- 


* Acacie alata, brevifolia, biflora, Cunninghamia, 
dealbata, decora, discolor, glaucescens, diptera-eriop- 
tera, homomalla, Juawara, Julibrissin, longifolia, lon- 
gissima, micracantha, obovata, pendula, pentadenia, 
platyptera, polymorpha, pubescens, rotundifolia, spec- 
tabilis, vestita, affinis, cyclops, dentifera, diffusa, has- 
tulata, pulchella, saligna, subcerulea, cuneata, cyano- 
phylla, Farnesiana, gummifera, latifolia, Libbeck, 
nilotica, Riceana, Segal, Sophora, stricta, armata, 
floribunda, heterophylla, lophantha, curvifolia, decur- 


rens, horrida, linifolia, verticillata, and undulefolia. 


| farmer’s taste and care. 


ten weeks of spring and summer. 
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looking pods, with deep contractions or compres- 
sions between their seeds. The Acacia pubescens 
or the downy acacia—also belonging to the greater 
sub-genus, and a native of New Holland—has 
leaves in from three to ten divisions, linear and 
very narrow leaflets in from six to eighteen 
couples, and stalked, globose, long racemes of yel- 
low flowers; and is one of the most graceful and 
elaborately elegant hothouse plants of Great 
Britain. The Acacia JSulibrissin or silk-tassel 
acacia—likewise a species of the greater sub- 
genus, and a native of Persia and some countries 
upon the Mediterranean—has leaves in from 
eight to twelve divisions, elongated and sharp- 
ened leaflets in about thirty couples, and magni- 
ficent clusters of lilac or rose-coloured flowers, 
arranged in a form which partakes of both the 
corymb and the panicle; it natively grows to be 
a tree of exquisite beauty, and flings up from its 
flowers long and slender stamens which stream 
in the breeze and glitter in the sunshine like tas- 
sels of silk ; and, in the extreme south of England, 
when trained against walls with a southern aspect, 
and cultivated with ordinary care, it thrives to 
perfection, and constitutes one of the richest or- 
naments of either a landowner’s or a gentleman- 
The Acacia Sophora or 
fragrant acacia—one of the species of the smaller 
or leafless division, and a native of Australia—has 
narrow, tapering leaf-stalks, dense and slender 
racemes of flowers, and long, curved, tapering 
seed-pods ; and, as cultivated in Great Britain, it 
forms a noble ornament to the green-house, or 
occasionally to the open border, and displays 
numerous heads of flowers during all the early 
months of the year. The Acacia longifolia or 
long-leafed acacia—also one of the species of the 
smaller division of acacias, yet ranked by some 
botanists among the mimose, and called Mimosa 
longifolia—has long, narrow, lance-shaped leaf- 
stalks, bears axillary spikes of flowers on short 
flower-stalks, grows well, in the south of Eng- 
land, in the open border of conservatories, attains 
there a height of from 12 to 14 feet, and bears a 
profusion of odoriferous flowers during nine or 
The superb 
and very numerous genus of acacia plants may 
be tolerably well understood from these speci- 
mens ; and it possesses interest to the farmer—not 
alone as an object of garden cultivation or of in- 
structive curiosity—but for its close relationship, 
in some particulars, to the various leguminous 
plants which constitute so large a portion of the 
crops raised upon his fields. The acacias are best 
propagated in this country from cuttings. The 
young wood should be taken off at a joint, and 
planted in a pot of sand under a bell-glass. They 
may also be propagated from the root, by plant- 
ing pieces in a light soil, leaving the top a little 
exposed, and placing the pots in a hot-bed. The 
best soil for this class of plants is a mixture of 
sandy loam and peat. 
ACACIA-TREE, or Locust-Tren, or Fatse- 


of hardy trees of the pea tribe. 


Acacts—botanically, Robinia. A beautiful genus 
They have pin- 
nate leaves, and bear nodding racemes of white 
or rose-coloured flowers; and, in general appear- 
ance, they occupy a sort of middle place between 
the mountain-ash and the larger division of the 
true acacia. The genus Robinia formerly included 
the species which now constitute the genus Cara- 
gana or Siberian pea-tree ; and it is distinguished 
from these species by the unequally pinnate form 
of its leaves, and the long, gibbous character of 
its legumes. The known species at present be- 
longing to it are designated, Pseud-acacia, amor- 
phefolia, crispa, microphylla, procera, sophorefolia, 
spectabulis, tortwosa, echinata, floribunda, formos- 
sussuma, dubia, inermis, hispida, and viscosa; and 
the most marked varieties or sub-species are de- 
signated longifolia, rubra, major, alba, gracilis, 
heterophylla, and pyramidalis,—the first of these 
varieties belonging to the species Tortuosa, the 
second to Inermis, the third to Hispida, the fourth 
to Viscosa, and the three others to Pseud-acacia. 
A number of other varieties, or at least acacia- 
trees with other names, are sold in the nurseries, 
and even advertised as distinct species ; but they 


possess no permanent or real characteristics, and _ 


are altogether unworthy of notice. 

By far the best known of the species, and that 
which will serve to illustrate all the others, is the 
pseud-acacia. It isa native of America; its seeds 
were first brought to Europe, from Canada, by 
M. Jean Robin, nurseryman to the king of France, 
and author ofa work entitled a ‘ History of Plants; 
it was first grown, in the Jardin des Plantes at 
Paris, by Vespasien Robin, the son of Jean Robin ; 


and it took its botanical name of Robinia from these | 


its introducers, and afterwards communicated 
that name to the whole of the genus. It was 
supposed by early British missionaries in America 
to be identical with a tree which grows in Asia, 
and which is believed to have nourished the 
locusts mentioned in scripture; and, in conse- 
quence, was designated by them the locust-tree. 
It occurs in Lower and Upper Canada, and in 
both the eastern aud the western states of North 
America, and grows in great abundance in the 
south-western states, particularly in the valleys 
of the Alleghany mountains; and it was one of 
the earliest of the valuable and exceedingly nu- 
merous contributions from America to the woods 
and shrubberies of Kurope. Its history, since its 
introduction, has been curious and singularly 
fluctuating; for the tree has at one time been 
utterly neglected, and at another propagated with 
almost the zeal of a mania,—at one time extolled 
for numerous and superlative excellencies, and at 
another denounced for insufferable and manifold 
worthlessness. The English gardeners very early 
obtained seeds of it from Virginia, and propagated 
it with considerable interest. Parkinson men- 
tions it in his ‘Theatre of Plants,’ published in 
1640; and says that it was grown to a great height 
by John Tradescant ; and Evelyn notices it in his 
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Sylva, presented to the Royal Society in 1662, and 
recommends it as an eminently ornamental tree 
for shaded walks and avenues. Bradley, who 
wrote in 1720, appears to speak of it as in his 
time a very rare or neglected plart; and Morti- 
mer, who wrote a little later, states that many 
trees of it had been planted in St. James’ Park, 
| and had been condemned to the axe in conse- 
quence of becoming shattered and unsightly by 
the force of storms. Its diffusion throughout 
France seems to have been always steady and 
rapid, and has at last rendered the tree every- 
| where as common as an indigenous plant, and 
| both a characteristic and a very beautiful feature 
of close landscapes; and its diffusion throughout 
Great Britain has at length become somewhat 
general, yet not such as to make it much known 
| beyond the precincts of gentlemen’s pleasure- 
| grounds, or the plots of suburban villas. Many 
| noble specimens of it occur along the banks of 
_ the Thames; some remarkably fine trees, appa- 
_ rently of great comparative age, grow on the Duke 
of Devonshire’s grounds around Chiswick House ; 
' many old trees, and several imposing groups, 
grow in the parks of Sion House; some of the 
finest specimens in England occur on the estate 
of Claremont in Surrey ; some trees, of seven or 
eight feet in girth at two feet from the ground, 

may be seen in Claremont parks; some trees, of 
| eight feet in girth at three feet from the ground, 
may be seen around Sir William Cooper’s seat of 
| Isleworth House; many very fine trees grow in 
| parks and shrubberies in the vicinity of Edin- 
| burgh; one of the finest groups anywhere to be 
seen grows at Niddry-Marshall, in Mid-Lothian ; 
and many handsome and imposing specimens 
| occur in the neighbourhood of Dublin. A greater 
proportional quantity of the acacia-tree seems to 
grow in Middlesex and Surrey than in any other 
British counties, yet even there the tree is con- 
fined chiefly to the lawn and the shrubbery; it 
grows exceedingly wellin many parts of Scotland, 
and forms a decidedly marked feature in the sylva 
around the Scottish metropolis; it grows more 
rapidly in Ireland than in either England or Scot- 
land; and it becomes an exquisitely ornamental 
tree, attains a good height, and firmly resists the 
rigours of winter, throughout many parts of Ger- 
many. 

The acacia-tree, in consequence of its having 
large, spreading, decurrent roots, was at one time 
thought to be a very suitable tree for planting 
along the margins of canals and rivers, to bind 
the soil, and give a firm texture to the ground; 
and, in consequence of its sending up a profusion 
of young shoots, for which cattle show a great 
fondness, it was more recently recommended for 
cultivation as forage. In 1823, Cobbett, in his 
widely circulated publications, strongly urged 
| stock farmers to adopt it; he praised its virtues 
| with astonishing zeal, and in altogether extrava- 
| gant language; and, to prove that his own faith 
_in it was sincere, and his solicitude for its pro- 


| 
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pagation disinterested, he imported immense 
quantities of its seeds from America, and distri- 
buted in Great Britain upwards of a million of 
plants. But the enthusiasm for the acacia-tree 
as a pet plant for farmers has passed away, and 
—as well as an extolling of its superior fitness for 
various purposes in the arts—has proved to be, 
in a chief measure, unfounded. 

The acacia-tree very commonly grows to the 
height of from 35 to 45 feet. Its branches are 
covered with a smooth, purplish-coloured bark, 
and armed with strong crooked spines or thorns 
at the buds. Hach bud, especially in young and 
vigorous shoots, is usually guarded by two spines, 
situated on opposite sides. The branches, espe- 
cially in young trees, are very brittle; and, in 
summer, when power is given to the wind by the 
foliage, they often break off during storms. Yet 
the tree, if afforded the shelter of other growing 
timber in its youth, grows steadily up without 
fracture, and eventually becomes as stately and 
apparently firm as any other tree of naturally 


slender proportions ; and had its tendency to con- | 


solidation in age been formerly known, it would 
have found its way more steadily into general 
favour, and not have been condemned on account 


of its inability to resist storms in exposed situa- | 
The leaves do not exfoliate till late in 
spring; but they amply compensate for their late- | 


tions. 


ness by their exceeding elegance and beauty. 
The leaves are large, and are pinnated or winged 
with eight or ten pairs of fine, green, stalkless 


leaflets, and terminate in a point formed by an odd | 
The flowers appear in | 
June; they consist of long, pendulous bunches, | 
hanging down like those of the well-known labur- _ 


and transverse leaflet. 


num; they have the papilionaceous or pea-blos- 
som form, and in general are white, but in one 
variety are of a rose colour; and “when the tree 
blows freely, its head will be enchantingly covered 
with them, for they will hang all over it in a free 
and easy manner, some bunches appearing wholly 
in view, others again half-hid by the waving 
leaves that will sometimes alternately hide and 
show them.” The flowers are also gratefully 
odoriferous; and, though short-lived, they com- 


pensate the brevity of their existence by the re- | 


miniscences which they create of both their 
beauty and their fragrance. The legumes or 


seed-pods are flat, oblong, and one-celled, and the | 


seeds are of a rusty colour and kidney-shaped 
outline, and terminate like a hooked beak. _ 
The acacia-tree, through all its stages, but par- 
ticularly when young, grows with great rapidity. 
A plant raised from seed will usually, in a few 
years, attain a height of eight or ten feet; and 
a shoot from an old stool, or from a vigorous tree 
of middle age, will often, in a single season, grow 
to a similar height. In favourable situations in 
Great Britain, it will, in the course of 40 years, 
attain a height of 60 feet with a girth of six feet 
at the height of three feet from the ground; and 


almost everywhere in America, it attains, in the 


| ence of three inches. 


same period, a height of from 70 to 80 feet. No 
other trees grow more rapidly than this, except- 
ing some species of the willow and the poplar. 
In the arboretum of the Horticultural Society of 
London—which was formed with the express de- 
sign of introducing all available exotic trees, and 
of ascertaining their relative values and their re- 
spective habits—the acacia-tree was planted as 


an individual of a great and splendid and very 


diversified collection; and, after a period of 


about twelve years, it was found to have grown 


better than either oak, ash, elm, maple, or any 
other hard-timber within the walls. An instance 
occurred at Chiswick of a strong shoot or sucker 
being staked for its protection and assistance, 
and of its attaining, in a single season, the ex- 
traordinary height of 20 feet, with a circumfer- 
The suckers of the tree are 
few and infrequent when it stands isolated and 


| exposed, and numerous and frequent when it 


stands in a shrubbery or wood; they rise, not in 
masses or in groups or with slender and attenu- 
ated form, but in single stems and with bold out- 


_ line and vigorous growth; they soar up, even in 


the most sheltered or umbrageous situation, to 
the height of from twelve to fifteen feet in one 


| season; and so long as they are permitted to re- 


main attached to the root-bud whence they 
sprang below the ground, they very rarely suffer 
displacement or any other serious accident. When 
a full-grown tree is felled, numerous suckers start 
up everywhere from its roots, with the same free- 
dom and power as if a new plantation had been 
carefully made; so that a succession of either 
single trees upon the lawn, or of a group of trees 
in a clump or grove, is obtained with the utmost 
possible cheapness and facility. 

The acacia-tree will grow well upon almost any 
soil, but it prefers a rather rich sandy loam, and 
succeeds best in the deep, fine soil of a properly 
prepared garden. It may be propagated either 
by cuttings, by suckers, or by seeds, but flourishes 
most when raised by the last of these methods. 
The seeds do not preserve their vitality more than 
two years; and such as are sown ought always to 
be from America, as those of plants in Europe 
seldom acquire full ripeness. The seeds should 
be sown, about the end of March or the beginning 
of April, in a bed of light earth; they will send 
the young stem to the surface about six weeks 
after they are sown; and the seedlings may be 
transplanted, in the following summer, into their 
final situation; but they ought rather, when a 
twelvemonth old, to be transplanted into a nur- 
sery-ground, in rows at distances of 14 foot and 
3 feet, and allowed to remain there during two 
years. No plant, however, should be longer out 
of its final situation than three years after the 
sowing of the seed; for if lifted at a more ad- 
vanced period, it will have unmanageably long, 
tough roots; and as it must be divested of a por- 
tion of these, it will be seriously enfeebled, and 
perhaps absolutely killed. 
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The acacia-tree, as grown in Great Britain, is 
almost always too profuse in its branches and too 
slender in its stem, to be serviceable for any pur- 
pose as timber; but, as grown in America, it has 
long been known to furnish a very hard, durable, 
and useful wood. It is sent in large quantities 
from America to Great Britain, and especially to 
Plymouth, to be used for trenails or fastening 
belts in ship-building ; andin America itself, it is 
extensively used for posts, and is sometimes found 
sufficiently large to be employed as timber in the 
construction of ships. Its tendency, at all ages, 
to ramify itself in numerous branches, unfits it 
to be used, as recommended by Cobbett, for hop- 
poles; and its general character renders it more 
or less unsuitable for most of the numerous pur- 
poses for which it has been recommended, ex- 
cepting the tasteful ones of ornamenting hedge- 
rows, lawns, shrubberies, and villa-grounds. Yet 
the following uses of it mentioned by our con- 
temporary, C. W. Johnson, Esq., and by other 
writers, deserve attention ;—the wheel-wright and 
the coach-builder have employed it for axle-trees 
of carriages; the turner has used it for various 
purposes of his art, and has been delighted with 
its smooth texture and beautifully delicate straw 
colour; fence-makers have used it for rail-fenc- 
ing, and have found it to stand wet and dry near 
the ground better than any other timber in com- 
mon use, and to be as durable as cedar; land- 
scape gardeners have planted it for a combination 
of ornament and utility, and have found its shade 
to encourage the growth of grass; and farmers 
might try it for the formation of hedges, and, 
were they to transplant it from the nursery when 
it has a height of about four feet, they would 
find it forming a hedge quite equal in compact- 
ness, strength, economy, and manageableness to 
hedges consisting of some tried and approved 
plants,—and a hedge available as a fence far 
earlier than any other, and capable of being raised 
to the very greatest desirable elevation. The 
flowers of the acacia-tree, we may state in con- 
clusion, are used in St. Domingo for making a 
distilled liquor; and its roots and leaves and 
juices contain a considerable proportion of sugar. 

The species of Robinia called the Rose acacia 
—botanically, Robinia hispida—is a remarkably 
beautiful shrub, much smaller than the Robinia 
pseud-acacia, and attaining an extreme height, 
in favourable situations, in its native region, Caro- 
lina, of about twenty feet. A sort of prickly hairs 
cover its young branches, and the footstalks and 
cups of its flowers; and occasion it to be called 
hispida or hairy. Its flowers bloom in June, and 
frequently again in July and August; and they 
are large, odourless, of a beautiful rose-colour, 
and of very handsome appearance. Its shoots of 
each year, or newest and freshest twigs, carry the 
flowers; so that its old wood may be annually 
pruned away to any extent which the taste of 
the cultivator or the situation of the plants may 
require. The Rose acacia thrives best in a rich 
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soul. From its brittleness it is easily injured, 
especially when grafted above the surface of the 
ground: a preferable mode, therefore, for dwarfs, 
is to graft them on the root, or under the soil, 
or to train them to a wall.—Loudon’s Gardener’s 
Magazine, vol. xvi-——Hunter’s Georgical Essays, 
vol. iv.i— Miller's Gardener’s Dictionary — Marshall 
on Planting —The Penny Cyclopedia.—Johnson’s 
Farmer's Encyclopedia—Dictionnaire D’ Histoire 
Naturelle. Paris, 1816, Tome [.—Maund’s Bo- 
tanic Garden. 

ACACIA (Turuz THornep). See GreprrcHta. 

ACALYPHA. A numerous genus of uninter- 
esting plants of the euphorbia tribe. The species 
amount to upwards of forty; they are natives 
variously of North America, Jamaica, the Carac- 
cas, the East Indies, and China; some are stove 
plants, and several are hardy annuals; and those 
best known have a considerable resemblance to 
the common nettle. 

ACANTHA. The prickle of a thorny plant ; 
and, by a figure of speech, anything pointed in 
the manner of a thorn. 

ACANTHACEHOUS PLANTS. Thistles, haw- 
thorns, briers, and all other plants which are 
armed with prickles, thorns, or spikes. But the 
Acanthacez, in the systematic er botanic sense, 
are merely one natural order of plants with one- 
petalled flowers; they are almost all herbaceous, 
or only in a slight degree shrubby; and most of 
them are found only within the tropics, and may 
be regarded as there corresponding to the mints, 


| sages, thymes, and deadnettles of Hurope. 


ACANTHUS. An herb with broad, prickly 
leaves, which gives both name and form to the 
imitation-foliage or architectural decoration on 
the capital of a Corinthian pillar. Both this 
plant, which is botanically called Acanthus spi- 
nosus, and another, which is called Acanthus mol- 
lis, and which has sometimes been regarded also 
as the model of the Corinthian capital, are culti- 
vated in the gardens of Great Britain, but require 
protection from severe frost. The acanthus is a 
genus of plants, having these two as its best 
known species, but including about a dozen other 
species, and serving as the type of the acantha- 
ceous order. The generic name is derived from 
the Greek, and signifies a spine. The Acanthus 
mollis is named in old pharmacopceias Brankur- 
sine. Its leaves and roots have emollient and de- 
mulcent qualities. It should remain undisturbed 
in the shrubbery for several years, when it will 
throw up strong undivided stems of flowers. 

A/CARI. Minute insects which form, feed upon, 
and propagate scab in sheep and mange in horses, 
and of which one or other species are known to 
infest almost every tribe of the animal kingdom. 
Though no larger than the hole formed by the 
point of a fine pin, they burrow under the skin, 
irritate the flesh below it, and travel from place to 
place on the body, extending their devastations. 
“ Tf one or more female acari,” says M. Walz, “are 
placed on the wool of a sound sheep, they quickly 
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travel to the root of it, and bury themselves in | 


the skin, the place at which they penetrate being 
scarcely visible,yor only distinguished by a minute 
red point. On the tenth or twelfth day, a little 
swelling may be detected with the finger, and the 
skin changes its colour, and has a greenish blue 
tint. The pustule is now rapidly formed, and 
about the sixteenth day breaks, and the mothers 
again appear, with-their little ones attached to 
their feet, and covered by a portion of the shell 
of the egg—from which they have just escaped. 
These little ones immediately set to work, and 
penetrate the neighbouring skin, and bury them- 
selves beneath it, and find their proper-nourish- 
ment, and grow and propagate, until the poor 
animal has myriads of them to prey on him and 
to torment him, and it is not wonderful that he 
should speedily sink. Some of the male acari 
were placed on the sound skin of a sheep, and 
they, too, burrowed their way, and disappeared 
for a while, and the pustule in due time arose; 
but the itching and the scab soon disappeared 
without the employment of any remedy.” Both 
sexes of the insect are present when the disease 
is propagated. The female appears to be very 
prolific, producing from eight to fifteen in a litter. 
Though most of the insects perish before the 
severity of winter, yet some survive it, and occa- 
sionally recommence their devastations in spring. 
See article Scas. 

The Acarus scabiei, or Sarcoptes hominis, gener- 
ally exists on all persons affected with itch who 
have not commenced a course of medicine. It is 
almost entirely confined to the hands, where it is 
found beneath the epidermis, but is also some- 
times met with on the feet, in the arm-pits, and 
other places. It is never found on persons af- 
fected with any other cutaneous disease than 
itch. The insects are all destroyed after the sul- 
phuro-alkaline ointment has been applied; but the 
patient may not be still cured, for the eruption 


may remain, unless it be properly treated. In- | 


sects removed from an affected to a sound person, 


multiply on the skin of the latter, when presently | 


the eruption appears. M. Gras several times com- 
municated the disease in this manner; once, at 
the desire of Dr. Pariset, secretary of the Aca- 
demie de Medicine, when it produced a sanatory 


revulsion in a young girl who had fallen into a | 


state of stupor. On the other hand, he several 
times tried to inoculate himself with the serum 
of the itch vesicles, but without success. He 
therefore concludes that the sarcopites is the sole 
agent in producing the contagion of itch, which 
is not contracted unless that animal or its eggs 
adhere to the skin or clothes of persons coming 
into contact with those having the disease. The 
number of insects on a person has no relation to 
the extent and intensity of the eruption; for 
sometimes not more than five or six are found on 


individuals covered with vesicles and pustules ; 
and again, a hundred have been taken from the | 


hands of a person, who yet had only a few vesicles. 


——————————————Ss 


Some of the acari species, particularly the red 
spider, are extremely noxious to the. gardener 
and floriculturist. A correspondent of the ‘ Gar- 
deners’ Gazette’ writes :—“ In all the recipes for 
destroying acari which I have seen, sulphur is an 
ingredient ; this, in its crude state, will not unite 
with the liquids used for that purpose, and there- 
fore it can have little or no effect, except when 
applied as a wash on the heated flues of a house. 
In order to make it unite with soapsuds, tobacco 
water, and other liquids usually made use of for 
destroying insects, it must be converted into a 
sulphuret, by boiling it with lime or an alkaline 
salt, as in the following mixture, which expedi- 
tiously and effectually destroys the red spider, by 
merely immersing the plant, or part infested, in 
the mixture. Common soft soap half an ounce, 
sulphuret of lime one ounce by measure (or two 


| tablespoonfuls), soft water (hot) one ale quart. 
| The soap and sulphuret to be first well mixed 


with an iron or wooden spoon, in the same manner 
as a mixture of egg and oil is made for a salad ; 
the hot-water is then to be added by degrees, 


| stirring the mixture well with a painter’s brush, 


as in making a lather, by which means an uniform 
fluid will be obtained like whey, without any 
sediment, which may be used as soon as it is cool 
enough to bear the hand in it. This mixture will 
destroy every insect usually found inthe green- 


_ house, by mere immersion, except the coccus, or 


scaly insect, which adheres so closely to the stem, 
or under side of the leaf, that the mixture cannot 


_ reach its vulnerable parts ; therefore, in this case, 


the mixture must be applied with a brush that 
will dislodge the insect. If the mixture be put 
into a wooden bowl, or any other shallow vessel, 
small plants in pots, and the leaves and branches 
of larger ones, and of fruit trees, may be easily 
immersed in it by pressing them down with the 
hand. The above mixture will not destroy the 
black aphides of the cherry-tree, nor the green 
aphides of the plum-tree, by immersing the leaves 
and branches in it, there being an oiliness on 
these insects which prevents its adhering to 
them.” 

ACCIDENTS. Occasional injuries to live stock 
or to growing corn. The most serious accidents 
which happen to live stock will be noticed in the 
articles Wounps, Bruisus, Sprains, and Poisons 
[which see]; and the chief which happen to grow- 
ing corn are such as arise from heavy rains, from 
fogs or mist, from frosts, from hail, from snow, 
from excessive heat, from blight, from calms, from 


variable weather, and from insects, birds, and 


vermin. Some of these will be fully examined, 
and others partially noticed, in their own alpha- 
betical places; and any need be noticed in this 
place, only so far as to afford an entire view of 
the injuries to which crops are liable. 

Heavy rains, when wheat is in flower, wash 
away its pollen, and prevent it fecundating and 


fructifying ; they sometimes, on insufficiently 


drained land, keep the roots of plants in so wet a 
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state as to occasion abortion in the ear; and they 
frequently throw large portions of a crop pros- 
trate, or, in farmers’ phrase, lay or lodge it,—to 
the risk of its not coming to maturity, or of its 
being harvested with difficulty—Fogs, when so 
prevalent as to make a succession of moist and 
gloomy weather, especially during the period 
when corn is at the height of its vegetation, 
sometimes subject whole crops, particularly those 
of wheat, to sickliness and disease.—Frost, if the 
ground is in fine tilth and full of moisture, fre- 
quently elevates the surface of the soil, together 
with the young wheat plant, and separates the 
latter from its seminal roots; and when a thaw 
comes, the plant, in consequence of its supply of 
nourishment having been cut off, turns black or 
dies. So long as wheat continues in a low grassy 
state, it usually recovers from any checks which 
frost gives it ; but when it is making its principal 
shoot previously to its producing its blossom, it 


-grows for a little time with excessive rapidity, is 
very sensitive to changes in the atmosphere, and | 


receives certain and severe damage from frost or 


from even a sudden fall of temperature. The in- | 


jury ascribed to frost, however,—except when 
roots and tissues are ruptured by mechanical ac- 
tion of the soil,—are really occasioned by the play 
of subsequent heat or of the sun’s rays upon the 


plant; and, in the case of early pease, of garden | 


potatoes, and of half-hardy flowering plants, it 


may generally be prevented by giving a watering | 


a little before sun-rise. “The damage done to 
wheat by frost,” remarks Sir John Sinclair, “ de- 
pends much on the temperature and brightness 
of the succeeding day. Should it be cold and 


gloomy, the injury is less; and if rain should fall, | 


the plants will escape unhurt. But if the morn- 


ing be warm and bright, the leaves of the plant | 


often become black, and never revive, the effect 
corresponding to the degree of the returning 
stimulus.” 

Hail, occasionally in Great Britain but fre- 


quently on the European continent, beats down, | 
shakes, prostrates, and otherwise damages corn; | 


and, in some instances, when the crops were in 


full ear and nearly ripe, it has desolated whole | 


districts of France, and occasioned scarcity and 
dearth of food—Excessive heat or prolonged 
drought deprives corn plants of their necessary 


degree of moisture, retiders them sickly and feeble, | 


forces them into premature ripeness, and occa- 


95 | 


sions them to be very light in straw and compara- | 
tively unproductive in grain.—Atmospheric in- 


fluences of various kinds, particularly those of | 
electricity and of unusual winds, are supposed to | 
occasion some of the diseases in corn-crops loosely | 


designated bights: see the article Brignr—A 
prolonged calm or a high degree of shelter de- 
prives corn-plants of the requisite degree of ven- 
tilation and exercise from the wind, arrests or 
dwarfs their growth, and sometimes forces them 
into decay and death. The circulation, the cleans- 


ing power, and the gently shaking action of the 


air, are chief means of supporting healthy plants, 
and bringing them to perfection ; and when these 
are prevented, either by a prolonged calm, by the 
great height of hedges, or by overshadowing 
| woods, the plants unduly retain the moisture of 
dews and rains, want the requisite degree of mo- 
tion or exercise for the maintenance of their 
vigour, and, in consequence, become weak, dwarf- 
ish, or diseased.—Much variableness of weather, 
particularly in great and frequent transitions of 
temperature, damages the tender organs of plants 
by alternate expansion from heat and contraction 
from cold, and sometimes engenders diseases 
which completely perplex the farmer as to both 
their nature and their cause-—Various worms 
and minute flies often inflict enormous damage ; 
but they will be noticed under the words Grup, 
Wueat-Fiy, and numerous others indicated in 
the article Insucts.—Sparrows, pigeons, crows, 
game, rats, mice, and other birds and vermin, 
often prey largely upon crops when they are 
ripening, or while they are winnowing in the 
| field, and after they are secured in the stack-yard 
and the granary; but these also will be noticed 
| in various articles, under their appropriate head- 
| ings.—The hazards to which crops are liable, and 
| the accidental losses which a farmer may sustain, 


| are thus more numerous and far more serious 


than a superficial observer would suppose; yet 
many or even most of them may be much allevi- 
ated or wholly prevented or repaired by foresight, 
skill, and the operations and appliances of en- 
| lightened husbandry. The proportion of dam- 
| age ultimately sustained from accidents by a 
thoroughly good farmer on a properly condi- 
| tioned farm of the nineteenth century, is little 
more than a trifle in comparison to the average 
amount of damage sustained by almost any kind 
of farmer of the middle ages of Europe. 
ACCLIMATATION or ACCLIMATION OF 
ANIMALS. The enabling of the domestic animals 
to sustain, without serious injury, a great change 
of climate. In removing oxen, for example, from 
the climate of Kentucky or of Tennessee to that of 
Louisiana in America, farmers and cattle-dealers 
have long known that the most serious risk is in- 
curred, and have been in the practice of earnestly 
using means—many of them absurd and caprici- 
ous—for averting or lessening the risk. The 
average pulse of the ox in a cold climate is 
about 50 in a minute, while its average in the 
climate of Louisiana is from 68 to 75; so that, 
| when any individual of the species is removed 
_ from its native country toa place of considerably 
| higher temperature, the action of its heart is 
| powerfully stimulated, and its whole constitution 
undergoes a violent change. The injury done to 
any animal by a sudden, great, and permanent 
increase of the circulation must necessarily be 
serious; but, in consequence of its arteries being 
smaller in proportion than those of the ox and of 
some other animals, it is particularly serious to 
| the ox. The proper treatment for averting 
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danger, or duly acclimating the creature, is a 
gradual, steady, and considerable reduction of its 
animal energy. Dr. James Smith of Louisiana, 
in a paper on this subject in the Quart. Journ. 
of Agriculture, says:—“The quantity of food 
which the system will in ordinary circumstances 
require must be diminished, and all the common 
exciting causes of increased arterial action, such 
as the heat of the sun, quick motion of any kind, 
be avoided. Besides these, medicines which have 
a tendency to diminish the heart’s action, must 
not only on the first attack of fever be resorted 
to, but should, we think, even in a state of health 
(though no advocate for such treatment gener- 
ally), from time to time be administered. Bleed- 
ing, though the most valuable of all remedies on 
the attack, must not previously be resorted to, 
from a tendency which it has to produce in the 
system increased action, for the purpose of repro- 
ducing the matter takenaway. Proper doses of the 
Digitalis purpurea (foxglove) may also be resorted 


‘to, and indeed all remedies which have a tendency 


to diminish the heart’s action. Shade, a plenti- 
ful supply of water, for the animal to stand in 
during the heat of the day, I conceive to be of 
all things the most essential.” 

Besides special cases like those now alluded 
to, the general question of the influence of cli- 
mate upon the reproduction of animals im- 
ported from foreign countries merits a high 
degree of attention from the agriculturist. In 
the same manner that vegetables, when trans- 
planted from a burning to a cold climate, mul- 
tiply but seldom and with difficulty in the or- 
dinary way, we remark that animals imported 
from avery warm to a very cold country often 
become unfruitful. It has frequently been no- 
ticed, that Arabian mares, when brought to 
Britain under different circumstances, either be- 
come unfruitful, or yield feeble and unprofit- 
able results. The stallions of many races are 
sometimes in the same situation, even when trans- 
ported to a much shorter distance. 
remarks, that the asses of Tuscany and Spain are 
not always productive in France, or in countries 


lying farther to the northward; and it is well || 
known, that in all the northern countries of || 


Europe, animals of this species yield products 
greatly inferior in appearance to those of the 
South. The other domestic animals present us 
with results which may be regarded as equiva- 
lent to the preceding, after making due allowances 
for the differences between the climate of their 
residence and that of their original country. 
Thus, we may remark that the sheep and bull 
seem rather to deteriorate on removing from the 
north to the south of Kurope; now these animals 
appear to have belonged originally to countries 
where a cold and moist atmosphere was more 
prevalent than one of an opposite character. On 
the contrary, as we have just observed, a differ- 
ent result is obtained in respect to the horse and 
ass, which were originally natives of the South. | 
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M. Roulin, in a paper read before the French 
academy of Sciences in 1828, on the changes 
which the domestic animals of Europe undergo 
when transported to the equatorial regions of the 
New world, states that the mammiferous animals 
brought from the Old to the New continent, are 
pigs, sheep, goats, asses, horses, cows, and dogs, 
all of which are become more numerous than the 
indigenous animals of the new countries. It ap- 
| pears that the hog, in the warm valleys of South 

America, wandering in the woods, and subsisting 

upon wild fruits, becomes very ferocious, and as- 

sumes almost the character of the wild boar. 

The principal treatment to insure fecundity in 
| these animals, was to pasture them in situations 

| where the food possessed saline properties. In 
| places where the quantity of salt, either in the 
|| water or plants, was small, they were found to 
|| deteriorate in quality, and to diminish in num- 
| ber. In these climates, the cow undergoes a 
material change. It no longer furnishes the con- 
| stant supply of milk which we obtain from it by 
| artificial means in Europe; and, in order to ob- 
| tain that fluid at all, it is necessary that the calf 
| should be continually with its mother. The milk 
| obtained for domestic use, is only that which ac- 
| cumulates during the night when the calf is in a 
| quiescent state; when the calf ceases to suck, the 
milk immediately dries up. The bulls and cows 
| introduced from Europe into South America soon 
become wild; and, at the present time, it is only 
| by repeated battues that they are kept in sub- 
| jection. The ass undergoes, in the provinces 
| which M. Roulin has visited, less change than 
any other animal. He never becomes wild but 
in situations where the labour is excessive. The 
| sheep introduced into America were not the 
| merinos, but the two species called tana basta and 
| burda, In temperate climates, they have multi- 
plied abundantly, without showing any tendency 
to submit to the domination of man. In the 
burning climate of the plains, they do not pro- 
|| pagate freely ; and a curious phenomenon is there 
witnessed. The wool of the lambs grows at first, 

"as in more temperate climates, but rather slowly. 

When in a fit state for shearing, there is nothing 
remarkable about its quality ; and, when removed, 
it grows again as in temperate climates: but if 
the proper time for shearing is allowed to go by, 
the wool becomes thick, falls off in patches, and 
leaves underneath, not a new growth of wool or 
|| a barren place, as if from disease, but a short 
|| shining and close hair, exactly like the hair of 
the goat, in the same climate: and, where this 
hair once appears, there is never any return of 
wool. The goat, notwithstanding its form, which 
appears adapted to mountainous situations, 
thrives much better in the low valleys of South 
America than on the high points of the Cordil- 
leras, It undergoes a lactiferous change similar 
|| to that of the cow. The conclusions drawn from 
the report are, 1st, That every animal, like man, 
ae time to accustom itself to climate; and, 
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2d, that domestic animals, when left to them- 
selves, have a great tendency towards the organi- 
zation of those of the same species in a wild state ; 
and that a very short time only is necessary to 
produce that transformation. 

That degeneration of individuals, so frequently 
remarked in animals and plants, results inevita- 
bly from their being imperfectly acclimated ; and 
many of the diseases with which they are afflicted 
proceed from a similar cause. In the southern 
countries of Hurope, the insensible exhalations 
which transpire from the surface of the skin are 
usually considerable, while the contrary takes 
place in its more northern regions. Hence, in 
importing animals from the South to the North, 
due care should be taken to overcome their con- 
stitutional habit ina gradual manner. There is 
a constant determination of all useless or hurtful 
matters towards the skin in warm climates; 
while, in cold countries, transpiration is counter- 
acted, arrested, or suspended, and always modi- 
fied in a greater or less degree. Hence, unless 
their change of situation is cautiously effected, 
animals become predisposed to several cutaneous 
disorders, to obstructions, enlargement of the 
liver, and other maladies of this nature. Again, 
when animals are suddenly transported from the 
North to the South, and without the necessary 
precautions, the consequences are not less danger- 
ous than those already enumerated; as the ex- 
cretory functions of the skin are less energetic in 
cold than in warm countries, the internal func- 
tions possess a greater relative energy; and, on 
removing them to the South, their constitutional 
habit becomes modified. The insensible tran- 
spiration of the skin necessarily becomes greater, 
and the active forces of the system tend towards 
the surface,—a change which may occasion many 
dangerous maladies, such as putrid fevers. The | 
only effectual way of counteracting these serious 
inconveniences, is by adopting a system proper to 
all the circumstances of the locality, according to | 
the principles laid down in our best treatises. 

Climate exercises an important influence over | 
many of those characteristics which commonly | 
serve to distinguish one species from another; 
and it is highly probable, that many animals, 
which are commonly considered by naturalists as 
belonging to allied species, may in reality be no- 
thing more than permanent races, descended from 
the same original stock, and preserved distinct sole- 
ly by the influence of climate. The usual charac- 
ters of animals, when long exposed to dry and 
warm climates, may be stated in general terms to 
be the following :—Their skin is thin, supple, and 
oily ; their hair scanty and fine; their limbs long; | 
the tendinous parts distinct; their horns hard, | 
dry, and brittle; the hoof contracted; the feet 
harrow and sound; the muscles dry and but | 
slightly fat; and their temperament rather san- 
guineous than lymphatic. The circulation of the 
blood becomes accelerated; they possess much | 
ardour, energy, and courage; while the several 
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parts of their bodies seldom acquire very volu- 
minous proportions. On the contrary, animals ex- 
posed to a cold and moist climate, along with 
more strongly marked proportions, have their 
skin thicker, harder, and drier; their hair longer, 
coarser, and more bushy; their extremities 
shorter, with the tendons less strongly pro- 
nounced ; the horns softer and more spongy ; the 
feet larger, broader, more flattened, and less com- 
pact; the muscles stronger, closer, and well sup- 
plied with fat. Their temperament is rather 
lymphatic than sanguineous; their circulation is 
slower; they possess less physical and mental 
energy, and may almost be said to consist wholly 
of matter, as they are visibly deficient in ardour, 
energy, and courage. The animals of temperate 
climates occupy in all respects a mean between 
these two extremes. 

Animals have, as well as vegetables, their na- 
tural habitations and stations, to which they 
should be approximated as much as possible in 
the state of domestication ; and it is always dan- 
gerous to separate them from these localities 
without the greatest caution. Nature often 
places insurmountable obstacles to their migra- 
tions, by depriving them, as we have already 


| seen, of the power of reproducing anywhere ex- 


cept in their native countries. The study of 
habitations and stations is therefore of the high- 
est importance in the management of the domes- 
tic animals. By the term habitation, we com- 
monly understand the climate which each animal 
prefers, because it is best adapted to its organiza- 
tion; and by station, that particular place which 
each of them chooses in the same country and 
under the same climate, from its finding more 
resources in that locality for living and satisfying 
all the conditions of its organization. Thus, the 
habitation of the rein-deer appears to be irrevoca- 
bly fixed to the frozen countries adjoining the 
North pole, where this animal has long been 
domesticated, and yields the most important 
services. After the many unsuccessful trials 
which have been made, it may be considered as 
almost impossible to render it acclimated in the 
temperate plains of Europe. Perhaps it might 
succeed, with the proper precautions, on the 
summits of our coldest mountains. Again, the 


natural station of the rabbit is on a sandy and 


dry soil; that of the sheep and goat in dry and 
elevated regions; the buffalo and bull delight in 
low and moist situations. These animals cannot 
be separated entirely and suddenly from their 
natural stations, without exposing them to in- 
conveniences more or less serious. In all at- 
tempts at acclimating foreign animals it is, there- 
fore, as important to study their natural station 
as their habitation. 

Wherever the same temperature prevails, and 
in whatever latitude, it is generally possible to 
find some spots where animals may be imported 
with success, where they will multiply like plants 
in analogous situations. It appears also, that 
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those animals which Nature has placed in the 
temperate climates, may extend themselves in- 
sensibly towards the opposite extremes of heat 
and cold; for, as Pallas has judiciously observed, 
all our domestic animals of the North and South 
are found wild and apparently native, in the tem- 
perate regions of Central Asia. 

It has long been remarked that those animals, 
as well as plants, which have their natural sta- 
tion in dry and elevated countries, are analogous 
to the living productions of cold countries; and 
that those species which delight most in low and 
moist grounds approach more nearly in general 
character to the productions of the South. This 
serves to indicate that it is commonly more ad- 
vantageous to attempt the acclimation of animals 
from warm countries in low localities, whilst those 
of the North are most easily naturalized in dry 
and elevated regions, and it is always useful in 
practice to study these analogies by attending to 
the natural disposition, whether low or elevated, 
which a cold or warm country is capable of afford- 
ing. It seems probable, also, that individuals 
will be more easily acclimated in places which 
form the natural stations of congenerous species, 
than of those greatly removed from them, for the 
same dispositions and qualities are usually found 
to exist in animals belonging to the different 
species of the same genus. The chances of a suc- 
cessful acclimation are further increased by the 
adoption of a similar, or at least a kind of food 
analogous to that which they would have received 
in their native country; and, in some instances, 
this is indispensable to their existence. Thus, 
we often see birds, directed by the migratory in- 
stinct, resorting to localities where they can find 
that kind of food which is necessary to their ex- 
istence, and of which they have been deprived by 
the severity of the climate. 

It follows from the above observations, that 
whenever animals are imported from a country 
which is very hot or very cold, very dry or very 
moist, to one which is less so, and that it be- 
comes desirable to maintain them in a state of 
health, so that they may continue their species 
by generation, and in general maintain the 
healthy exercise of all their functions, it becomes 
necessary to observe the following precautions: 
—lst, To approximate them bya convenient and 
suitable position to their original and natural 
situation; and, 2dly, To avoid all sudden transi- 
tions with the greatest caution, so as to acclimate 
them gradually. The climate, as we have already 
remarked, exercises a most direct and powerful 
influence upon the physical and intelligent powers 
of all animals as well as upon their offspring ; and 
hence we may readily anticipate alterations more 
or less sensible and permanent, on transporting 
them suddenly, and without the suitable precau- 
tions, to remote distances, or perhaps to situa- 
tions of an opposite kind to those whence they 


were abstracted. The effects become more appa- 


rent when their transportation is effected from 
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the warm to the cold climate. It may be added, 
that it is frequently more advantageous to re- 
move animals which are still young, because, 
from their being more pliant at this age, they 
habituate themselves readily to the change, and 
in the end endure the unfavourable circumstances 
to which they are exposed. A very sudden and 
powerful change is, however, better endured by 
the adult animal, whose frame being more ma- 
tured, is better capable of resisting the shock. 

With the domestic animals, we commonly find 
that temperate climates, where they are exposed 
but little to sudden changes of the atmosphere, 
are in general those which agree best with their 
natures, and where they are least subject to de- 
formity and disease. In these situations they 
also become more mild and tractable, as their 
natures assume the general aspect of the climate, 
while they seem to acquire a certain degree of 
rudeness and asperity from the contagious influ- 
ence of an unhospitable region. See article Cu1- 
MATE. 

ACCLIMATATION OF PLANTS. The accus- 
toming of plants to thrive in a climate which 
differs widely from their natural one, and which, 
previous to their being accustomed to it, would 
damage their organism or’ derange their func- 
tions. Some writers distinguish between acclima- 
tation and naturalization ; and, after assigning to 
the latter an extensive scope of influence, and 
even identifying it with many of the achieve- 
ments of cultivation, they conclude that acclima- 
tation either operates within a very limited range 
or dees not at all exist. But when naturalization 
means the mere removal of a plant to a country 
of very similar climate and condition to that in 
which it is indigenous, it exhibits no phenomena, 


| possesses no character, and cannot claim consid- 
| eration as either a principle or an art in cultiva- 


tion ; and when, on the other hand, it means such 
treatment of exotic plants, whether by dressing, 


| by forcing, by repressing, by hybridizing, or by 


any other appliance, as fits them to sustain with- 
out injury a lowness of temperature or a severity 
of weather which would formerly have destroyed 


them, it achieves exactly the same results as ac- 


climatation, and is perfectly identical with that 
process in everything but the name. The blun- 
der of any gardener in Great Britain who receives 
a new plant from a hot country, nurses it for a 


time in the hothouse, transfers it gradually and 


cautiously to the open ground, and says he has 
acclimatated it, while it really possesses so much 
constitutional hardiness that he might at once 
and with all safety have placed it in the open 
border,—or who receives a new plant from a tem- 
perate country, gives it the same treatment as 
the great majority of his hardy plants, finds it 
languishing under his eye, restores its energy and 
establishes its health by some unusual method of 
culture, and says he has acclimatated it, while it 
really grew in such peculiar circumstances in its 
native country as ought to have suggested to him 
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from the first what sort of treatment was re- 
quisite for its prosperity,—these blunders, no 
matter how often repeated, can neither abolish 
nor mystify any one of the thousand well-proved 
facts respecting the controlling power which cul- 
ture exerts upon the habits of plants. Because, 
a century or two ago, one clown tried to eat tea 
leaves with butter, and pronounced tea an abom- 
ination, are we to be told that tea is not an agree- 
able beverage? or because another clown tried 
to eat potato-plums, and kicked the whole plant 
out of his ground as a nuisance, are we to he 
told that the potato is an odious weed and no 
article of food? Certainly not; and yet the blun- 
ders of the clowns are just as good arguments 
against the right use of tea and potatoes, as the 
blunders of erring gardeners against the principles 
and practices of acclimatation. 

Cultivation brings old and well known plants 
to perfection ; it introduces new species from 
foreign countries to our gardens, from hothouses 
to the open border, and from gardens to the fields ; 
it multiplies varieties, develops hidden proper- 
ties, and expands a small genus ora single species 
into a great and diversified family ; it enlarges 
valuable organs, diminishes annoying organs, and 
evokes sweetness from acidity, and beauty from | 
deformity ; it works corollz into leaves, leaves 
into corolle, branches into roots, and roots into 
branches ; it draws the most luscious fruits from 
the juices of acrid stems, and evolves the most 
fragrant flowers from the sap of naturally odour- 
less plants ; it accelerates fructification in a 
biennial so as to convert it permanently into an 
annual, and retards fructification in an annual 
so as to convert it permanently into a biennial ; 
it has transmuted a trivial annual grass which 
matured its seeds in about six months, into the 
richest of the farinaceous grains, which slowly 
and sturdily elaborates its progress to maturity 
during the long period of twelve or thirteen 
months ; it has worked the sour and worthless 
crab into the numberless and luscious existing 
varieties of the apple ; it has lifted the naturally 
poisonous peach from its original habitat in 
Media, and worked it into one of the most whole- 
some and delicious of fruits upon the plains of 
Egypt and Ispahan; it has transmuted one paltry 
and miserable weed—the Brassica oleracea—into 
all the existing varieties of white cabbages, red 
cabbages, borecoles, savoys, Brussels’ sprouts, 
broccolis, and cauliflowers ; it has naturalized, 
in our fields, in our orchards, and in our open 
gardens, many hundreds of the most valuable 
plants of more than one-half of all the countries 
of the world ; and, wonderful, innumerable, and 
of incalculable worth as are its undoubted achieve- 
ments, it has wholly accomplished not a few, and 
partially accomplished a very large proportion, 
by some one or more of the processes of acclima- 
tation. 

The celebrated botanist, De Candolle, indeed, 
seems fully to doubt whether any degree of ac- 
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climatation has ever taken place, or can be 
proved possible ; and he even defines naturaliza- 
tion to be little, if any thing, more than the 
transporting of a plant into a different country 
from that in which it originally grew. But Keith 
justly asks, in reference to such naturalization, 
whether a mere journey overland or voyage upon 
the ocean can make a plant agree with new con- 
ditions of existence? and, in reference to the 
supposed doubtfulness of acclimatation,— with 


the fact before our eyes, that plants from warmer, 


climates, as Aucuba Japonica, and Peonia moutan, 
do ultimately become accustomed to colder cli- 
mates, by occupying first the hothouse, and then 
the greenhouse, preparatory to their being ex- 
posed to the open air, how can we refuse to ad- 
mit the possibility of acclimatation ?” Nor might 
he have pointed only to the two remarkable and 
well-known instances of unquestionable acclima- 


' tation which he specifies, but, more or less, to 


the greater portion of the finest ornaments of 


| our gardens, the greater part of the most delicious 
| produce of our orchards, and even a considerable 


portion of the most common and valuable pro- 
ductions of our fields. No enlightened farmer is 
speculative enough to agree with De Candolle, or 
stupid enough to regard the topic of acclimata- 
tion as ideal or uninteresting ; for every farmer 
of moderate information knows that a large pro- 
portion of crops now grown on cold or upland 
soils owe their ripening powers to acquired or 
acclimatated earliness in particular varieties of 


‘grain,—that a series or succession of maturity 


among varieties of potatoes, turnips, and other 
green crops available for the purposes of alternate 
husbandry or the soiling of cattle, has, in a great 
degree, resulted from acclimatation,—that, in a 
word, a very large proportion of the whole’ pro- 
duce of a farm has, in modern times, been so mo- 
dified by the acclimatation of its plants, as to be 
far better adapted than before to the exigencies 
and the critical conditions of our seasons. Yet 
all such facts known to farmers are as nothing 
compared to the crowds of corresponding facts 
known to gardeners. 

The Siberian crab, in its native ‘country, ex- 


| perienced a sudden and invariable transition from 


a rigid winter to a warm and sunny winter ; and, 
in consequence, it burst, year by year, suddenly 
and gorgeously into the full blush of its beauty, 
and continued to display its energy till the end 
of the summer. When first introduced to Bri- 
tain, it knew nothing of our alternations of frost 
and thaw, and still less of our period of sharp 
spring frosts which may be designated our second 
winter ; and it burst into foliage at the earliest 
retreat of our first frosts, exhibited in February 
all the beauties of May, sustained violent shocks 
from the frosts of spring, and drooped and died 
of exhaustion just at the moment when other 
trees were awaking from sleep and shaking into 
action their yearly energies. But now this fine 


| ornament of our shrubberies has acquired a know- 
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ledge of our climate, and accommodated its habits 
to our seasons ; it does not so hastily as before 
put confidence in our treacherous spring, but ex- 
foliates itself with due slowness and caution, and 
so escapes destruction, and flourishes as steadily 


us in its native country.—The laurel, when first 


introduced to England about two centuries ago, 
required to be protected from frost by so warm a 
covering as a blanket; and yet is now a hardy 
and an universally diffused evergreen. 
laurels raised from cuttings grown in this country, 
are well known to be hardier and healthier than 
plants raised from foreign seed—The Aucuba 
Japonica, so like the laurel in some respects, and 
so often to be seen growing along with it in the 
open shrubbery, was, as already hinted, origi- 
nally a hothouse plant in Great Britain,—not in 
consequence of a blunder, but, if not from down- 


right necessity, at least. from ordinary prudence. | 


‘“‘ In the year 1791,” says Sir Joseph Banks, in 
the Transactions of the London Horticultural 


Society, “some of the seeds of the Zizania aquatica | 


(Canadian rice) were procured from Canada, and 
sown in a pond at Spring-Grove, near Hounslow ; 
they grew and produced strong plants which 
ripened their seeds. These seeds vegetated in 
the succeeding spring ; but the plants they pro- 
duced were weak, slender, not half so tall as those 
of the first generation, and grew in the shallowest 


water only ; the seeds of these plants produced | 


others the next year, sensibly stronger than their 
parents of the second year. In this manner the 
plants proceeded, springing up every year from 
the seeds of the preceding one, every year be- 
coming visibly stronger and larger, and rising 
from deeper parts of the pond, till the last year, 


1804, when several of the plants were six feet in | 
height, and the whole pond was in every part | 
covered with them as thick as wheat grows on a | 


well-managed soil. Here we have an experiment 
which proves that an annual plant, scarce able 
to endure the ungenial summer of England, has 


become, in fourteen generations, as strong and as | 
vigorous as our indigenous plants, and as perfect, | 


in all its parts, as in its native climate.” But 
the z¢zanta—which abounds in all the shallow 
streams of North America, feeds immense flocks 
of wild swans and other water-fowl—contributes 
largely to the support of the wandering tribes of 
Indians, and seems destined, in the opinion of 
Pinkerton, to become the bread-corn of the North, 
—this grain has now become acclimatated, not 
only in Middlesex, but in Ross-shire, producing 
bland farinaceous seeds, which afford a very good 
meal. The conclusion drawn by Sir Joseph Banks 
and by Dr. MacCulloch from these facts is, that 
while those plants not belonging to our own cli- 
mate, which have been propagated by cuttings, 
retained the tenderness or delicacy of the original 
parents, when produced from seeds they became 
comparatively hardy, and may, in a certain num- 
ber of successive generations, become perhaps as 
hardy as any of our native vegetables. 
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The potato was introduced to Europe from the 
mountainous parts of South America, about the 
middle of the 16th century ; and it has not now 
been grown in the gardens of Great Britain above 
187 years, nor, to any considerable extent, in our 


fields above 92 years. During the whole period 
of its cultivation it has been treated with the 
greatest care ; yet it was, for a long time, so de- 
cidedly exotic as to refuse to mature its seeds ; 
and even yet, in some unfavourable situations, 
particularly in the Highlands, it sometimes suffers 
general and utter destruction by one night’s early 
frost. Acclimatation has already done much for 
the potato by working out many earlier varieties, 
and by training the later sorts to mature their 
seeds, and to resist the action of moderate frosts ; 
but it will probably do yet much more for it by 
such frequent, careful, and scientific sowings, as 
will not only yield valuable new varieties, but 
produce comparatively hardy plants, capable of 
_ offering a sturdy resistance to early winter.— 
The dahlia was introduced from Mexico to Spain 
in 1787, but reached Paris only in 1802, and did 


| not come into general cultivation till several 


years later ; and yet it has already passed from 
habits of excessive tenderness, and of very late 
flowering, to those of semi-hardiness, and of a 
comparative degree of earliness. It was at first 
raised only in the hothouse ; it was with diffi- 
culty transferred to the open border ; it not very 
long ago refused to bloom in the open air earlier 
than about the middle of October ; and now it 
is very nearly as hardy as the potato,—it is cul- 
tivated and preserved by closely similar methods 
to the potato,—it sometimes, when treated almost 
exactly as the potato, blooms freely in the open 
air in Scotland from about the 8th of September 


| to about the 24th of November,—and it has alto- 


gether undergone so great acclimatation as al- 
ready to seem quite capable of being raised in the 


| fields for food.—The aracacha, one of the most 


useful vegetables of South America, is in some 
respects a more interesting object of both the 
physiologist’s and the farmer’s attention than the 
dahlia, or even the potato ; and, though at pre- 


| sent conflicting with the difficulties of our cli- 


mate, it has, for some time, been justly obtaining 
a large portion of observation and care. See 
ARACACHA, / 

The hemp of New Zealand, Phormium tenax,— 
s0 much more productive of fibre than our own 
hemp or flax, and capable of being manufactured 
into the strongest cordage used in the navy,—has 
succeeded, in a few specimen instances, in the 
gardens of Scotland, and grows healthily in the 
fields throughout the east and the south of Ire- 
land, and may possibly become so acclimatated as 
to yield a suitable and remunerating crop on the 
farms of Great Britain——The Zea mays or Indian 
corn, which affords an excellent provender for all 
live stock, and in times of scarcity has been highly 
prized by the human population, makes itself per- 
fectly at home on the poor sands of Norfolk and 


Suffolk, or on any hot burning lands in the south 
of England, and may probably accommodate i:- 
self to many of the lighter kinds of soils through- 
out the north of England and the south of Scot- 
land.—Tobacco has overcome all reluctance to 
flourish and seed in our gardens ; and, if per- 
mitted by law to be generally grown, might, for 


a short time, be cultivated with vast profit by the | 
farmer.—The Tetragonia expansa, or New Zea- | 
land spinage, was introduced in 1772, and treated | 
for some time as a greenhouse plant, but nowit | 
is as hardy as the nasturtium, keeps its ground | 


from year to year wherever it has been sown, and, 
in some spots in the south of England, has even 
become quite a weed. 

The splendid annual Coreopsis tinctorta, a na- 
tive of the West Indies, is now quite hardy in 
most of our gardens, and perpetuates itself by 


seeds which resist the winter on the spot, and | 


germinate vigorously in spring.—The universal 
favourite mignonette, Reseda odorata, was first 


brought from Africa in 1752, and was for some | 


time cultivated in the hothouse; but it is now 


perfectly acclimatated, and matures its seeds in | 


the open ground.—Our superb greenhouse plant, 
Canna Indica, or Indian shot, has become so com- 
pletely familiar with the climate of Guernsey, as 
to scatter there its seeds every year, and even 
become a troublesome weed in the gardens. But 
the beautiful flowering plants which not very 
long ago were cultivated only in our conserva- 
tories, our greenhouses, and our hothouses, and 
which now withstand all our ordinary frosts, and 
thrive and bloom in the open air, are too many 
to bear enumeration. “Thus,” remarks Dr. Mac- 
Culloch, “ we see everywhere flourishing in the 


borders the most luxuriant plants of heliotrope, | 


fuschia, Verbena triphylla, geraniums, and numer- 
ous others, replacing the wretched starved speci- 
mens formerly nursed with the greatest anxiety 
in the greenhouses.” Numbers of these plants, in- 


deed, had their constitutional habits been pro- | 


perly known, might probably have, from the mo- 
ment of their introduction, been committed to 
the open ground ; but the greater number seem, 
beyond all reasonable doubt, to have undergone 
a real acclimatation,—while a few have been ac- 
climatated to the wonderful extent of a revolu- 
tion in their habits or total change in their con- 
stitution. “ It remains, however, to be proved 
much more clearly than yet has been done,” says 
Dr. MacCulloch, “ what it is precisely by which 
the hardiness of plants is regulated, or how it is 
influenced. It is easy to make use of general 
terms, but they will not satisfy a philosophical 
mind. The effect of frost can unquestionably be 
understood in a general way; yet the tender 
greenhouse plants of England, which are hardy 
in Guernsey, are not killed by the frosts, in which 
that island is not wanting, nor by the cold east- 
erly winds, which prevail there with considerable 
duration and severity. They have always sur- 
vived those attacks; and sometimes, with the 
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usual shelter from long east winds, have passed 
through even those very severe winters, so well 
remembered, in which this island proportionally 
participated.” * * * “J believe,” the Doctor 
adds, “ that in a great many matters appertain- 
ing to vegetation, whether in horticulture or agri- 
culture, the question of light is often of much 
more importance than that of heat, however 
much it has been overlooked by agricultural as 
well as philosophical writers. It is of most mate- 
rial importance as to the perfection of flowers, 
whether in vigour, colour, or odour; and not less 
So, as is very well known, as to the ripening of 
fruits. Nor does it appear to me less so as to 
ordinary agriculture, whether as it relates to the 
_ perfection of certain herbaceous plants, or the 
ripening of grain. I think this is peculiarly visi- 
| ble in certain parts of Scotland, where the most 
serious differences in this respect occur ; where 
no other circumstance of difference than that of 
the annual quantity of light can be discovered, 
and when indeed the condition as to temperature, 
and soil both, is highly in favour of those climates 
where the produce is worst. This is remarkably 
true in comparing the eastern and western sides 
of Scotland generally, and in noting the singular 
limitation of the region of wheat thus produced ; 
| and, unless I mistake, a difference in the vigour, 
and especially in the vigour of flowering, in clo- 
ver, not to be accounted for by differences in the 
soil, method of cultivation, or quantity of manure. 
And while the power of producing wheat, or what, 
for the present purpose, is analogous in principle, 
the early ripening, as well as the superior quality 
of barley, diminishes in proceeding westward on 
a parallel of latitude, till we arrive at the cloudy 
region, it reappears on passing this again to the 
westward ; insomuch, indeed, that much more 
northern latitudes, if the lands are insular and 
flat, are superior in these respects to the south- 
ern ones, while there are no differences as to soil, 
cultivation, or aught else, capable of explaining 
the facts.” 

Plants, in general, bear to be removed from 
cold to heat better than from heat to cold; and, 
therefore, a greater proportion of the plants of 
this country thrive in the south of Europe, than 
of the plants of the south of Europe will thrive 
in this country. Yet the reverse of the general 
rule, in both of its applications, may frequently 
be observed. ‘The removal of some of our plants 
to considerably warmer climates than our own, 
is often a task of much inconvenience and diffi- 
culty ; and the successful removal of a few others 
is an utter impossibility. Wheat and barley, for 
example, will not grow within the tropics ; and 
several of both our shrubby and our succulent 
plants would soon wither to extinction in any re- 
gion of much heat anddrought. Many plants of 
hot countries, on the other hand, readily accom- 
modate themselves to our climate, either by means 


of the protection they obtain during winter from 
snow, or with the help of the warmth and shelter 
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afforded by our shrubberies and_ plantations. 
“ Every one, on entering a wood in winter, must 
have been struck with the difference of the tem- 
perature from that of the open field, as well as 
seeing there several plants, such as the cowslip, 
violet, and snowdrop in full flower ; while, in the 


neighbouring gardens, their leaves have scarce | 


made their appearance. It is well known that 
many rare plants, which had disappeared with 
the cutting down ofa wood, have reappeared when 
it has again grown up. ‘ One reason why the 
American plants grow so luxuriously at Fonthill 
Abbey,’ says a writer in the Gardener’s Magazine, 
‘is, that they were introduced among native un- 
derwood, interspersed among bushes of hazel, 
dogwood, &c., and sheltered by firs, oaks, and 
other timber trees,’ A shrubbery is therefore to 
be considered as the best place for acclimating 
exotics, whether trees or herbs, and more espe- 
cially if the soil be dry, and the shrubs chiefly 


deciduous ; for it should not be forgotten that. 


many believe that a coppicewood of evergreens is 
always colder than one of deciduous bushes, owing 
to the leaves presenting a greater surface for eva- 
poration. Groves of evergreen trees, on the other 
hand, especially of the pine and fir tribe, present 
a warmer climate beneath them than groves of 
deciduous trees; because the former, from the 
closer texture of their exterior surface, reflect 
back more completely the heat radiated from the 
ground below. The more any plant is shaded in 
winter, the less danger it will be in of suffering 
from frost. For, when a plant or water is so 
situated as to be overtopped by trees, the radia- 
tion of caloric is ina great measure checked ; and 
thus, in such situations, we may often observe 
water unfrozen, and plants unhurt by the cold, 
and many retaining their leaves, when others of 
the same species, at a short distance, but un- 
shaded, lose their leaves, and suffer considerably.” 
—| Paper of J. 8. Bushnan, Esq., in Quar. Journal 
of Agriculture.| Yet constant shade in summer 
might, in many instances, far more than counter- 
work all the advantages of constant shelter in 
winter ; and the want of a free soiland a suitable 
ventilation during winter itself, may, in some 
cases, be ill compensated by mere protection from 
some degrees of cold. The shelter of woods and 
shrubberies as a means of acclimatation, there- 
fore, must be understood to have decidedly re- 
stricted limits, and ought to be employed only in 
the case of plants which naturally grow on poor 
soils, and receive little damage from the dropping 
and the shade of trees. 

Mr. Bushnan, immediately after the passage 
which we have quoted, says, “ Mr. John Strut, 
the gardener at Beil, who has succeeded in ac- 
climating numerous plants, states, in the Trans- 
actions of the London Horticultural Society, that 
he has found poor, dry, and shallow soils and 
declivities to be best adapted for preserving plants 
through the winter season. The quicker the su- 
perabundant fluid passes away from the roots the 
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better. From every observation, it appears, that 
those plants which have the least sap in winter, 
or whose sap is of a resinous or oily nature, suffer 
least from cold. It would be foreign to our pur- 
pose to enter into a discussion of the cause of 
this, or of the theories that have been built upon 
it; suffice it to say, that it has been supposed 
that the principal cause of the destruction of 
tender plants in winter, is owing to the vessels 
being burst by the freezing of the sap. In choos- 
ing plants, therefore, for our experiments, we 
should attend to their organization: annuals 
bear exposure better than perennials; and those 
abounding in sap, having a spongy, porous wood 
and much pith, succeed with difficulty. It seems 
advantageous that those plants to be tried should 
be deprived of moisture as much as possible. 
Mr. Strut found that, when planted above drains, 
several reputed greenhouse species have flour- 
ished most luxuriantly. Plants do not suffer 
from frost in dry situations, nearly so much as 
they do in moist, or when an excess of rain is 
followed by a severe frost. The reason is evi- 
dent,—in moist situations, part only of the mois- 
ture is evaporated during the day, the rest re- 
maining to be converted into ice by the cold of 
the ensuing night. This icy covering increases 
the cold, till the vital principle, and resistance 
given by the formation of the bark to the en- 
trance of the cold, are overcome; the sap is fro- 
zen, and the vessels burst by the expansive force 
of freezing.” 

Any farmer of ordinary intelligence and skill 
may easily turn the doctrines of acclimatation to 
considerable practical account. He will as nearly 
as possible calculate the comparative warmth and 
coldness of the different soils and situations upon 
his farm; and if these should exhibit very sen- 
sible differences and gradations, he will not in 
every instance subject the whole to indiscrimi- 
nate cropping and rotation, but will occasionally, 
or as often as comports with higher considera- 
tions, assign the warmest soils and situations to 
the most tender varieties of plant, and the soils 
and situations of quickest power to such varieties 
| as are tardiest in ripening. He will regard the 
thorough draining of light land as equal to a re- 
moval some lines nearer the equator, and as pro- 
bably capacitating his field to produce a species 
or a variety seldom hitherto grown so far to the 
north. He may occasionally harden a new and 
favourite but somewhat tender variety of a plant 
by growing it, for a series of years, under con- 
ditions at first fostering, and afterwards less and 
less genial. He may possibly introduce a half 
tender garden-plant to the fields, or a plant of a 
warmer zone to a colder one, by cultivating his 
earliest specimens with care, and afterwards com- 
bining from year to year a lowering of the con- 
ditions of culture with a strict selection of seeds 
from only the healthiest and strongest plants. He 
may work out rapidly maturing varieties of grain, 
ao as may be suitable for the most backward 
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soils and situations, by sowing an existing early 
variety, selecting his seed-corn for next season 
only from a few plants of it which ripen before the 
great bulk of the crop, and repeating this process 
for a brief series of years. He may, in one word, 
conduct one set of acclimating experiments on a 
small plot expressly allotted to them, and another 
set co-ordinately with his routine business of cul- 
ture and cropping; and may, as the result, effect 
upon several of the most useful species or varie- 
ties such modifications as will both increase the 
profits of his farm and render him a benefactor 
to his profession and to society at large. A few 
experiments, so far as they do not waste his time 
or substitute any speculative practice for sound 
and well-tested husbandry, can at all events do 
no harm, and will at least produce the incidental 
good of increasing his acquaintance with the 
vitality and the functions of plants. 

A gardener, of course, commands a far wider 
scope for acclimating than any mere farmer. 
Plants which he wishes to acclimate, in the broad 


sense of that word, should be placed in the open |: 


air at the beginning of summer, turned out of 
their pots into poor and very dry soil, and shel- 
tered from the east and north winds; they ought 
to be removed from the hothouse to the green- 
house, from the greenhouse to the open frame, 
and from the open frame to the open border,— 
covered up during the whole of the first winter, 
and covered wholly, partially, or not at all dur- 
ing the second, according to the comparative 
mildness or severity of the weather. Plants in 
a warm climate perspire more than in a cold one, 
and therefore require a larger supply of mois- 


ture; so that while plants remain in a hothouse, | 


they should be abundantly supplied with water, 
—when they become transplanted to the frame 
and to the border, they should have a drier soil. 
— Quarterly Journal of Agriculture.— Loudon’s 
Gardener's Magazine-—Transactions of the London 
Horticultural Society—Keith’s Botanical Lexicon. 
—Loudon’s Encyclopedia of Agriculture. —Dr. 
Macculloch on the Naturalization of Plants, in the 
Quarterly Journal of Science, vols. xxi. and xxvi. 
ACCOUNTS. See Farm Accounts. 
ACER—popularly Mariz. A numerous and 
important genus of forest-trees and tall shrubs, 
represented by the well-known false-plane or 
sycamore. They are, for the most part, distin- 
guished by either the beauty of their appearance 
or the very valuable nature of their timber; and 
they comprise about thirty species, and consti- 
tute the type of the botanical tribe or order called 
Acerinese. See Mapiu. The tribe Acerinez in- 
cludes also the genus Negundium or box-alder, 
and is related to two orders which have for their 
types the lime-tree and the Barbadoes cherry,— 
Tilia and Malpighia; and its trees grow only in 
the northern hemisphere, chiefly within the tem- 
perate zone, and all, more or less, yield a sac- 
charine sap, from which sugar can be made. 
ACETAB/ULUM. The herb penny-grass. Also 
C 


o4 ACETATES. 
the cup or concavity of an animal’s joint,—par- 
ticularly that in the thigh of the horse. Both of 
them borrow the name from the vinegar saucer 
or original acetabulum of the ancients. 

ACETATES. Salts formed by the union of the 
acetic acid with an earthy, alkaline, or metallic 
base. These salts are nearly all soluble in water. 
The acetates, especially those of alumina, iron, 
and lead, are chiefly employed in dyeing and 
colour-painting: some of them, as the acetate of 
ammonia, lead, potash, and tin, are used in medi- 
cine. The acetate of potash exists in the juice 
of many plants, and when they are incinerated 
passes into carbonate of potash. 

ACETIC ACID. A very common vegetable 
acid,—largely employed in the arts, in domestic 
economy, and in medicine,—the same which, 
when in an impure and very diluted condition, 
is popularly called vinegar. Acetic acid exists, 
combinedly with potash, in sumach, ladies’ bed- 
straw, the elder tree, and a great many other 
plants; it occurs in urine, animal sweat, and 
fresh milk; it is often generated in stomachs of 
weak tone, or such as are afflicted with dyspep- 
sia; it is excreted by seeds during the process 
of their germination ; it is copiously yielded by 
some animal substances, and by almost all vege- 
table substances, when subjected in close vessels 
to a red heat; and it is the result of the sponta- 
neous fermentation of decomposing mixtures of 
either animal or vegetable matters with liquid. 
This acid, therefore, performs a very important 
part in the constant series of changes which go 
on in both the animal and the vegetable econom- 
ics of afarm. “It is distinguished from oxalic 
acid,” says Sir H. Davy, “by its peculiar odour ; 
and from the other vegetable acids, by forming 
soluble salts with the alkalies and earths.” An 
opinion was long entertained, that the vinous 
fermentation uniformly precedes the decompo- 
sitions which evolve acetic acid. But remark- 
able and well known instances to the contrary, 
are the souring of dough, starch, and cabba- 
ges, each without any trace of the vinous fer- 
mentation,—the first making sour bread, the 
second making the sour waters of the starch 
manufacturers, and the third making the sour 
krout of the domestic economy of the Germans. 
See article Acnrous Fermentation. The varie- 
ties of diluted and impure acetic acid known to 
merchants and farmers are four,—wine-vinegar, 
malt-vinegar, sugar-vinegar, and wood-vinegar ; 
but these will be more appropriately noticed 
under the words Prroztienzous Acip and VINE- 
GAR: which see. The acetic acids should never 
be kept in painted vessels, since white lead—the 
basis of all pigments—is readily dissolved by these 
acids, and forms the poisonous compound known 
as sugar of lead. Neither should they be allowed 
to cool in copper vessels; nor should they ever 
be kept in common earthen vessels glazed with 
oxide of lead or litharge. Salt glazed stoneware, 
good English pottery, or glazed iron form the 
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safest materials for vessels employed in presery- 
ing, or boiling acetic acid, and its various pre- 
parations.—Ure’s Dictionary.—Thomson’s Chem- 
istry.—J ohnston’s Agricultural Chemistry.—Davy’s 
Elements of Agricultural Chemistry. 

ACETOUS ACID. A liquid possessing a me- 
dium character, in the degree of its oxygenize- | 
ment, between pure acetic acid and the most 
common vinegar. 

ACETOUS FERMENTATION. A change 
which many organic substances undergo spon- 
taneously, under particular circumstances, be- 
coming wholly or in part dilute acetic acid. It 
has been known from ancient times that the 
expressed juice of fruits, after becoming vinous 
by a species of fermentation, was subject to an- 
other change, by which it became sour to the 
taste, which conversion is now known to chem- 
ists as the acetous fermentation. Although there 
are many points which remain to be cleared up 
in some of the practical details of the acetous 
fermentation, yet we are enabled to lay down one 
principle as its cause in nearly all the processes 
of making vinegar, viz. that it depends on the 
absorption of oxygen from the atmosphere, the 
organic matter acting as a medium of conveying 
the oxygen from the air to the alcoholic fluid. 
Wine and beer only become acid when they con- 
tain organic substances capable of absorbing 
oxygen, for when the ferment by long-continued 
vinous fermentation is deposited, and the clear 
wine racked-off, it is little liable to become ace- 
tous; and beer subjected to very slow fermenta- 
tion at a low temperature, likewise deposits its 
altered nitrogenous ferment in an insoluble state, 
and is not subject to the acetous change at com- 
mon temperatures. Some vegetable substances 
are capable of undergoing the acetous fermenta- 
tion without a perceptible previous formation of 
alcohol; and some indeed which are not known 
to be capable of the vinous fermentation. Thus 
sugar, by the addition of certain ferments, may 
pass directly into acetic acid without an inter- 
mediate absolute change. The conditions most 
favourable to acetous fermentation—or in other 
words, to the absorption of oxygen by alcohol— 
are as extended a surface as possible, the free 
yet not unlimited access of air, and a proper 
temperature. In the quick process, the temper- 
ature should be from 100° to 105°; but, as such 
a temperature, in the ordinary process, would 
create too great a loss by evaporation, in such 
cases it should be from 70° to 80°. When the 
fermentation has ceased, the vinegar should be 
racked-off, or filtered from the lees, which would 
tend to produce the putrefactive fermentation. 
What is called the mother-of-vinegar, a slippery, 
gelatinous, coherent kind of vegetation, has no 
effect whatever in promoting acetous fermenta- 
tion, and being formed out of the acid, constantly 
tends to weaken it by its presence. Hence its 


formation should be avoided by excluding the 
See article VinEGAR. 


access of the air. 
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ACHANIA. A genus of evergreen shrubs of 
the mallow family. They comprise about fifteen 
species, and grow spontaneously in the West 
Indies and America; but are known in Great 
Britain only as hothouse plants. 

ACHE. A very painful local affection in ani- 
mals, unaccompanied by any visible symptom in 
or near its seat. Aches are very apt to arise in 
the limbs of horses from hard riding or from 
exposure to cold; but they can, at any time, be 
detected only by the general symptoms of pain. 

ACHILLE’A. A numerous genus of herbace- 
ous plants of the composite tribe, chiefly vile 
weeds, but partially of doubtful character be- 
tween the noxious and the useful. Several of 
the species are well known to farmers under the 
name of Yarrow [which see], and others are 
popularly known under the names of sneezewort 
and sweet maudlin. ‘The total number of species 
is about seventy ; and all are perennial herbs of 
the colder climates of the northern hemisphere. 
The Achillea millefolium, though long regarded 
as a nuisance on British pastures, has of late 
years found great and general favour with some 
agriculturists as an agreeable condiment to cat- 
tle, and with others as one of the most valuable 
ingredients in nutritious herbage. 

ACHILLE'S. A beautiful species of barley 


| mentioned by Theophrastus and Gallen. 


ACHNODONTON. A small genus of exotic 
grasses, of the agrostis tribe. They comprise 
only two species, and have their name from the 
toothed form of their paleze. The bulbous spe- 
cies is a perennial, and a native of Spain; and 
the slender species is an annual, and a native of 
Mesopotamia. 

ACHRAS— popularly Sapora. A genus of ever- 
green fruit-trees of South America. Its species 
are four in number; and two of them are popu- 
larly called the mammee and the naseberry trees. 
The bark of some of the species has the same 
astringent and medicinal properties as the well- 
known Peruvian bark. 

ACICULA. A weed whose organs of fructifi- 
cation bear some resemblance to needles; either 
the wild chervil, cherophyllum,—or the shepherd’s 
needle, scandiz. 

ACIDIFIABLE. Capable of being converted 
into an acid: such as sulphur and carbon, which 
by combination with oxygen may be converted 
into respectively sulphuric and carbonic acid. 

ACIDS. The most important class of com- 
pound substances known to vegetable physiology, 
to scientific agriculture, or to general chemistry. 
The name acid, as originally and for a long time 
used, meant strictly a sour substance; but, as 
chemical discoveries have expanded and multi- 
plied, it has come to be applied to several liquid, 
solid, or gaseous substances quite destitute of 
sourness, and to some others whose sourness is 
barely perceptible. The characteristic property 
of an acid, as now understood, is its property of 
uniting with alkalies, earths, or metallic oxides, 
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to form some of the very numerous ana impor- 
tant class of substances called salts. But by far 
the greater number of the acids also possess the 
original characteristic of sourness, and some pos- 
sess it to a degree highly acrid and even perfectly 
corrosive; most of them combine in any propor- 
tions with water, and, in the act of combining 
with it, decrease in volume and send out heat; 
all, with a few exceptions, are converted into 
vapour or decomposed into simple substances by 
the action of moderate heat ; and very nearly all 
have the power of changing the purple colours 
of vegetables into a bright red. Some of the 
acids, as the carbonic and the chloric, are gases ; 
some, as the sulphuric and the acetic, are liquids ; 
and some, as the tartaric and the citric, are so- 
lids. Some are strictly natural products; some 
are the results of chemical agency ; and some are 
both natural and artificial, Some exist or can 
be obtained in great abundance; and others are 
obscure and very rare, or can be obtained only 
in small quantities and with considerable diffi- 
culty. Some, as the nitric, can be retained only 
in water or ina base; a few are evanescent or 
very easily decomposible; and many have an in- 
dependent and very sturdy subsistence. 

A classification of acids which has been very 
generally adopted, distributes them into mineral, 
vegetable, and animal,—or such as are derivable 
from respectively mineral, vegetable, and animal 
substances ; but though this classification is fa- 
cile, popular, and apparently quite clear, and 
though, for these reasons, it will be adopted in 
much which we may have to say respecting agri- 
cultural chemistry, yet it is neither sufficiently 
analytical, nor scientifically correct. Another 
classification distributes acids into such as are 
simply compound, and such as are doubly com- | 
pound, or into those which have only one acidi- | 
fied basis, and those which have two or more | 
bases ; but this is at once vague in its character, 
uncertain in its application, and obscure in its 
comprehension. A much preferable classifica- 
tion, for combining clearness and facility with 
correctness and comprehensiveness, divides acids 
into organic and inorganic, and subdivides inor- 
ganic acids into such as contain neither hydrogen 
nor oxygen, such as contain hydrogen, such as 
contain oxygen with metallic bases, and such as 
contain oxygen with non-metallic bases. Oxygen 
is a simple gaseous substance, one of the most 
pervading and valuable in the world, forming 
the vital air of the atmosphere, and acting as the 
chief agent in combustion, and in animal and 
vegetable decomposition ; and this gas received 
its name of oxygen—which means the generator 
of acid—from its great power of forming acids 
by entering into combination with earths and 
metals, and from its having been originally sup- 
posed to be the only substance by which this 
power is possessed. Hydrogen is another simple 
gaseous substance, of widely different properties 
from oxygen, and forming a principal constituent 
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of water. Now, as many acids are both formed 
and decomposed in the processes which are con- 
stantly going on upon a farm—as some by form- 
ing themselves may be drinking up the simple 
gases, while some by resolving themselves into 
their elements may be giving off these gases, it 
becomes useful to know which acids are formed 
by oxygen, which by hydrogen, which by chlorine 
or fluorine, which by oxygen with a metal, which 

oxygen with some other substance than a 
metal, and which by an union of chemical and 
vital action in the intricate organisms of vege- 
tables and animals. Most of the inorganic acids 
will be sufficiently understood for all the pur- 
poses of a farmer, if known simply as belonging 
to their respective classes, or as formed principally 
of oxygen and a metallic base, of oxygen and a 
non-metallic base, of hydrogen and either an 
earthy or a metallic base, or of elements different 
from those of the oxygen.and the hydrogen acids. 
Yet several of them act so prominent and exceed- 
ingly important parts either in the economy of 
vegetable life and growth, or in manurial opera- 
tion upon the soil, or in the processes by which 


| manurial composts are prepared, that they re- 


quire to be well-known in their individual char- 
acters and powers. Carbonic acid, in particular, 
demands thorough individual notice for its agency 
in supplying all plants with carbon, one of the 
very chief constituents of their bulk ; nitric acid, 


| for its agency in supplying the cereal grasses and 


other nutritious plants with nitrogen or azote, a 
distinguishing element in the composition of their 
alimentary pulps and juices ; phosphoric acid, for 
its agency in providing nutritious plants with 
phosphates, an invariable constituent of the seeds 
of all kinds of grasses, beans, pease, and lentils; 
and sulphuric acid, both for its immediate power 
as a manure on some special soils, and for its ex- 
tensive agency in supplying manurial salts, and 
in controlling important processes in the prepara- 
tion or enrichment of farm-yard manures. The 
organic acids, as a class, are far more compound 
in their constituents, elaborate in their forma- 
tion, and numerous in their chemical aspects 
than the inorganic acids; and as most of them 
are identified with only a class or a genus, or even 
a single species of organic substances, they can 
be properly understood only when individually 
studied and known. But so large a proportion 
are either obscure or of very limited existence, 
or of ill-developed character, or of feeble and un- 
important agency, that even a very intelligent 
farmer may discard them from his vocabulary 
without risk to either his interests or his reputa- 
tion. Hence only about four or five of the or- 
ganic acids, and so many of the organic as either 
exert an extensive agency, or possess a very dis- 
tinct character, are requisite topics for discussion 
in agricultural chemistry. 

We shall here name in a note the principal 
acids, as enumerated in the fourth edition of Dr. 
Ure’s Dictionary of Chemistry ; and we may state 
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that many more have recently been discovered, 
and that a far fuller list of them, as well as an 
ample notice of each, may be obtained by con- 
sulting the works of Dr. Thomson, which we shall 
name at the close of this article.* All the or- 
ganic acids are decomposed by a red heat ; most 
of them yield at once carbon, oxygen, and hydro- 
gen ; and a few of them, in addition to these, 
yield nitrogen or azote. See articles Azortn, CarR- 
Bon, Hyprogren, and Oxyern. The vegetable 
acids, in a free or uncombined state, occur very 
often in fruit, occasionally in leaves, and more 
rarely in seeds and roots ; but, in a state of com- 
bination, they are usually met with in almost 
all parts of plants. The most important of the 
organic acids named below are the abietic, found 
in the fir ; the aceric, in the maple ; the acetic, 
in numerous vegetables; the amniotic, in the 
liquor amnit of the cow; the amylic in starch, 
or the farina of plants ; the benzoic, in the sweet- 
scented vernal grass, and sweet-scented soft grass, 
anthoxanthum odoratum and holcus odoratus ; 
the butyric, in butter; the caseic, in cheese ; the 
citric, in lemons, oranges, currants, and some 
other fruits ; the formic, in the liquor of ants ; 
the gallic, in most barks; the lactic, in milk or 
whey ; the lithic or uric, in urine ; the malic, in 
apples, and in the berries of the mountain-ash ; 
the oxalic, in sorrel; the pectic, in many vege- 


* The inorganic acids which contain neither oxygen 
nor hydrogen, are the chloriodic, the chlorocyanic, 
the fluoboric, and the fluosilic; the inorganic acids 
which contain hydrogen are the fluoric, the hydriodic, 
the hydrochloric or muriate, the ferrocyanic, the 
fluotitanic, the hydrobromic, the hydroselenic, the 
hydrocyanic, the hydrosulphurons, the hydrotellur- 
ous, and the sulphocyanic; the inorganic acids which 
contain oxygen with metallic bases are the arsenic, 
the arsenious, the antimonic, the antimonious, the 
chromic, the columbic, the manganesic, the mangan- 
esous, the molybdic, the molybdous, the selenic, the 
selenious, the titanic, and the tungstic ; the inorganic 
acids which contain oxygen with other bases than 
metals, are the boracic, the bromic, the carbonic, 
the chloric, the perchloric, the chlorocarbonic, the 
iodous, the nitrons, the nitric, the hyponitric, the 
hyponitrous, the iodic, the iodosulphuric, the hypo- 
phosphorous, the phosphorous, the phosphate, the 
phosphoric, the hyposulphurous, the sulphurous, the 
sulphuric, the hyposulphuric, and the cyanic; and 
the organic acids are the abietic, the aceric, the 


acetic, the aloetic, the amniotic, the amylic, the’ 


benzoic, the boletic, the bombic, the butyric, the 
camphoric, the capric, the carbazotic, the caseic, the 
cevadic, the cholesteric, the citric, the croconic, the 
delphinic, the ellagic, the formic, the fulminic, the 
fungic, the gallic, the glancic, the hircic, the hydrox- 
anthic, the indigoic, the igasuric, the kinic, the 
laccie, the lactic, the lampic, the lithic or uric, 
the malic, the meconic, the menispermic, the mar- 
garic, the melassic, the mellitic, the moroxylic, the 
mucie, the nanceic, the netro-lencic, the netro-sac- 
charic, the oleic, the oxalic, the pectic, the phocenie, 
the pinic, the purpuric, the pyrocetric, the pyrolithic, 
the pyromalic, the pyrotartaric, the rosacic, the sac- 
lactic, the sebacie, the silvic, the solanic, the sto- 
aric, the suberic, the succinic, the sulphonaphthalic, 
the sulphovinic, the tartaric, and the vegeto-sul- 
phuric. 
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tables ; the silvic, in the pine; the stearic, in 
saponified fat ; and the tartaric, in the grape or 
in the lees of wine. Three organic acids of im- 
portant character, not included in the list below, 
are the tannic, found in such barks as are capable 
of tanning leather ; the humic, constituting the 
most valuable part of mould or vegetable soil ; 
and the hydrocyanic or prussic, noted for its 
dreadfully poisonous power, and found in peach 
blossoms, laurel-leaves, sloe-flowers, and bitter 
almonds. We shall, in their appropriate places, 
give brief separate articles on these three acids, 
on the more important of the other organic acids, 
and on the nitric, the phosphoric, the sulphuric, 
and the carbonic acids — Ure’s Dictionary of Chem- 
istry.—Thomson’s Chemisiry of Organic Bodies.— 
Thomson's Chemistry of Vegetables —Boussingault’s 


Rural Economy.—Lnebig’s Chemistry of Agricul-. 


ture—Davy’s Agricultural Chemaisiry. 
ACINI. Berries which hang in clusters, as 
mulberries; also the granules, kernels, or small 


stones of grapes and other berries; also numer- 
| ous little granules, dispersed through the sub- 


stance of the horse’s liver, and supposed to asist 
in separating the blood from the bile. 

ACINUS. The annual plant wild basil, very 
common on dry arable lands in many parts of 
England, especially on gravelly or chalky hills. 

ACNIDUS,—popularly Virerntian Hemp. A 
small genus of plants, of the goosefoot tribe. The 
only well-known species is an annual, and a na- 
tive of North America; it flowers in June and 


| July; and it has lanceolate leaves, and somewhat 


smooth, sharp-angled capsules. 
ACONITE, Monxsnoop, or Wo1irsspane—bo- 


| tanically Aconi/tum. A genus of tall, ornamental, 


free-flowering, perennial, herbaceous, and very 


‘| hardy plants, of the ranunculus tribe. The num- 


ber of known species is about 120. Several of 
the species are very commonly grown in gardens, 
and bear a close resemblance, in general appear- 
ance of both stem and leaf, to some of the most 
common species of larkspur. The flowers of the 
most common kind are dark blue, helmeted, large, 
and scentless; they are produced in solitary, 
simple, upright, spike-like panicles; and, when 
judiciously intermixed with contemporaneous 
flowers of other genera, they make an imposing 
figure in a bouquet. But the whole genus, in all 
the parts of its plants—roots, stem, leaves, and 
flowers—is poisonous, and ought either to be ex- 
pelled from garden-culture, or grown only within 
limited conditions. Any parent who suffers it to 
grow within the reach of his children is either 
ignorant, fool-hardy, or florist-mad ; and any ama- 
teur who is not willing to adopt some of the finest 
larkspurs as a substitute for it, deserves to be 
condemned for a season to regale himself on docks 
and dandelions. The species best known to gar- 
deners are those designated Wapellus, alpinum, 
lycoctonum, Japonicum, pyreniacum, ochroleucum, 
album, barbatum, orientale, anthora, pyramidale, 
tortuosum, cammarum, and uncinatum. The kinds 
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with blue flowers are believed to be much more 
poisonous than those with white or yellow flowers ; 
and several are poisonous in the most virulent 
degree. Every part of the very common species, 
Aconitum Napellus, is poisonous in its green state ; 
yet, when dried and properly prepared, it becomes 
an useful medicine in fever, rheumatism, schir- || 
rus, and other cases, but, of course, cannot be ad- | 
ministered with safety except by a skilful phy- || 
sician. The dose of powdered aconite is one or 
two grains. Externally, as an embrocation, the 
tincture has been usefully employed in neural- 
gic affections. It should be applied in this form 
by means of a small piece of sponge attached to 
the end of a stick. The root is gathered in the 
spring before the leaves appear. The leaves are 
usually collected when the flowers begin to ap- 
pear. Neither the leaves nor the root have any 
smell, but when chewed they slowly occasion a || 
sense of tingling and numbness in the tongue 
and interior of the mouth. Large doses excite 
symptoms of gastric irritation, followed by stupor, 
convulsions, coma, and death. A person having 
eaten some leaves of the plant, and become mania- 
cal, the surgeon who was called to his assistance 
declared that the aconite was not the cause of 
his disorder ; and, to convince the persons present 
that the plant was harmless, he eat freely of it, 
and soon after died in great agony. By far the 
worst species is the Aconitum ferox, sometimes 
called Aconztum virosum, a native of the Nepaul 
mountains, in places 10,000 feet above the level 
of the sea. Three other species are natives of 
the same regions, and are known by the inhabi- 
tants to be strong poisons. “ But this species,” 
says Dr. Wallich, in his recent ‘ Plantze Asiaticze 
Rariores,’ “ exceeds them all in virulence, and is , 
probably the most deleterious vegetable poison of 
continental India. This dreadful root, of which 
large quantities are largely imported, is equally 
fatal when taken into the stomach or applied to 
wounds, and is in universal use in poisoning 
arrows, and, there is too much reason to suspect, 

| 


for the worst purposes.” 

ACONITE (Winter). See Hetimzore, 

ACONITIA, or Acontt1inz. The chemical base, 
or active principle, found in the root of the 
several species of aconite. It is the most viru- 
lent poison known; not excepting prussic acid. 
As prepared by Morson of London, one-fiftieth of 
a grain has endangered life; and the hundredth 
part of a grain has produced a feeling of numb- 
ness, weight, and constriction which has lasted a 
whole day. 

ACORNS. The seed or fruit of the oak. They 
were used as food by the early Greeks, by the an- | 
cient Britons, and by other primitive tribes of || 
the human race; but those used by the. Greeks 
were much sweeter and more succulent than 
English acorns are, and those used by the ancient 
Britons appear to have been gulped down more 
in obedience to Druidical superstition than under 
the direct promptings of a regular appetite. 
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Acorns continue also to be used as food by some 
of the Spanish peasantry; but, like those of an- 
cient Greece, they must not be judged of by the 
acorns of England,—and they may be supposed, 
besides, to be eaten only in consequence of the 
sheer dearth of better food. An old English 
writer describes them as very nourishing, but as 
hard of digestion and tending to create raw 
humours, and as therefore not proper to be used 
for food. 

Farmers, in various parts of Germany, parti- 
cularly in some districts of Saxony, successfully 
employ acorns for the winter-fattening of sheep. 
English farmers, however, either totally neglect 


| them, or use them almost solely for the feeding 


and fattening of hogs. In Hertfordshire and in 
the New Forest district of Hampshire, hogs, in 
many instances, receive very little other food 
than acorns, and commonly attain great firmness, 
fatness, and weight, and yield a decidedly good 


and well-flavoured pork. Yet such as are, for a 
_ short time, withdrawn from the acorn diet, and 


have their fattening completed by four or five 


_ bushels of barley flour or pease meal to each, are 


| judged by some persons to yield pork of still 


a 


better substance and superior flavour. The 
farmers of Gloucestershire bestow nearly as much 
care upon the fruit of their oak-trees as upon the 
produce of their orchards; they seldom sell their 
acorns, or can find any in the market, yet usually 
estimate their value at from ls. 6d. to 2s. per 
bushel according to the price of beans; and they 
regard them as decidedly superior to beans at 
once for fattening hogs, for increasing their 
weight, and for rendering their bacon firm.— 
Hogs fed upon acorns, however, require to be 
treated with some precaution ; for if they are let 
loose among them at will, or unduly restricted in 
their liberty and other means of exercise, they 
either will remain lean and light, or will contract 
a distemper called the garget. Two methods 
have been recommended for preventing the dis- 
temper ; the one, to moisten some pease and beans 
with water, and mix them up with a little pow- 
dered and sifted antimony, and to administer a 
dose or meal of the mixture on every alternate 
day for two or three weeks; the other, to dig, in 
a warm place, a hole of several bushels in capa- 
city,—to fill this with acorns, and moisten them 
well with water, holding in solution a handful or 
two of common salt,—to let them remain in the 
hole till they have germinated, and sent out 
shoots of about three inches in length,—and then 
to dry them by winnowing in the shade, and em- 
ploy them, to the exclusion of all unprepared 
acorns, for the hogs’ food. Yet even the prepared 
acorns must never be given in such quantity as 
to permit a surfeit; nor must they be given 
oftener for a day or two than twice a-day, or 
oftener at any period than three times a-day. 
But these directions are probably too refined; 
and certainly seem quite unneeded in the free, 


heedless, and successful feeding of the New Forest | 


of Hampshire. A main point there, and perhaps 
a main point in all acorn-feeding, 1s not to con- 
fine the animals to the sty, but to permit them 
abundance of liberty and exercise. 

The main use of acorns, in all ages and in all 
oak-growing countries, is the natural one of pro- 
pagating the oak. Most soils in England, if pro- 
perly prepared, will suit for the sowing of acorns, 
but the quality most suitable isa deep, rich loam. 
Oak which is raised upon prime, deep land is 
generally more tough and resistive than such as 
grows upon shallower or drier ground; yet oak 
grown upon the latter is occasionally much more 
compact and hard. Land destined for acorns, 
whatever be its precise quality, ought to be very 
thoroughly tilled, and somewhat finely pulver- 
ized. If it could be made ready against the time 
of the acorns being ripe, and an efficient protec- 


tion could be established during winter from the | 


attacks of insects, birds, and mice, the most fa- 
vourable time for sowing would be the moment in 
autumn when the acorns are just ripe. 
these conditions rarely exist, or as acorns of the 
best kind may not be growing in the vicinity, 
but may require to be procured from a distance, 
the sowing must, in general, be postponed till 
spring. Only those acorns ought to be selected 
for seed which grow upon the choicest individual 
trees of the choicest varieties of the choicest spe- 
cies of the oak; for though both the best species 
and the best variety were selected, yet if the in- 
dividual trees should’ be deficient in tallness, 
robustness, and breadth, they would probably 
transmit some degree of their defects through 
their seeds to the crop of young plants. Rather 


let the cultivator incur considerable cost and | 


trouble in procuring seeds from the best trees at 
a distance, than use seeds from second-rate trees 
in his vicinity. 


“ Having provided yourself,” says the thor- | 


oughly practical Boutcher, in his ‘Treatise on 
Forest Trees, “with acorns in the autumn, ga- 
thered from the handsomest and most vigorous 
trees, in fair weather, spread them in an airy 
covered place, and turn them frequently till quite 
dry; when you find they are so, mix them with 
sand, or loose light earth, and let them be pro- 
tected from vermin, frost, and moisture, till about 
the middle of February. At this time, or as soon 
after it as the weather will admit, prepare, by a 
clean digging and raking, a spot of good natural 
soil; and, to render the crop equal and uniform, 
try the goodness of your seeds, by throwing them 
into a tub with water, when the fresh will sink 
to the bottom, and the rotten or defective float 
on the surface. The quality of the acorns being 
thus ascertained, make shallow drills across the 
ground, with a small hoe, at eighteen or twenty 
inches distance; and in these drop your acorns, 
about two inches separate, covering them, with 
the back of a rake, two inches deep; let the 
ground be raked smooth, and kept clean and 
mellow during the summer months. The begin- 


But as’ 
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them remain till the spring after. 
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ning of April, the succeeding spring, cut them 
under ground as directed for the beech, and let 
From this 
situation, as soon as their buds begin to swell, 
let them be carefully raised, without tearing their 
roots or fibres ; and ground being ready, separate 
the straight free-growing plants from the crooked 
and shrubby ; shorten any downright or bruised 
roots, but be very sparing of the small fibres; and 
plant the straight trees in one quarter of the 
nursery, in rows, two feet asunder, and nine 


inches in the row; and the crooked ones in an- | 


other, at the same distances: let these plants be 
as little time as possible out of the ground; for 
this purpose, raise few of them at a time, and if 
you have the command of four men, they will 
suddenly despatch a great number of them, that 
is, by one man raising the plants, another prun- 


| ing them, and giving them to the planters, 


and two planting. If the land is good, and the 
seasons have been kindly, the straight plants may 
be removed in two years; but when either of 


| these circumstances is otherways, they may con- 


tinue three seasons. 

“™Mhe crooked and brushy trees, having stood 
two years in the nursery, must be cut over by the 
ground, and remain two years longer; and ob- 
serve, that, as soon as their shoots are four or 
five inches long, you pinch off all but the most 
promising one; from whence the whole strength 
and juices of the root will be exerted in the sup- 
port of this single shoot.—Another method of 
raising these trees, with equal success, is, sowing 
the acorns on beds, in rows, seven or eight inches 
asunder, and two or three inches in the row, 
covering them the usual depth, and letting them 
remain only one year. From these beds remove 
them the following spring, and having shortened 
their top roots, lay them in lines, cut down per- 
pendicular with the spade, eighteen inches asun- 
der, and eight or nine inches in the line, where 
they may continue two years. From thence re- 
move them, separating, as has been said, the 
straight from the crooked, and plant them in dif- 
ferent quarters, in rows, two feet and a half 
asunder, and one foot distance in the row; the 
straight plants to continue here three years, and 
the crooked, if they have grown freely, to be cut 
over in one, but if otherways, not till two years; 
and here they should remain three years longer.” 
- Some writers recommend that the land de- 
signed for the reception of acorns should be dis- 
posed in beds each four feet wide, and separated 
from one another by paths each two feet broad; 
and others recommend that it should be laid out 
with the hand-hoe in ridges of four feet in width, 
two inches in crown height, and separated from one 
another by open-drain furrows,—that, to prevent 
the rows of plants from obstructing the flow of 
the surface-water toward the furrows, the drill- 
lines for the seeds should be drawn across the 
crowns of the ridges or at right angles to the 
furrows,—and that, to allow the land to have the 
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free action of the surface-drainage as long as 
possible before the sowing of the seeds, both the 
ridges and the furrows should be formed a twelve- 
month before the time of sowing. But some 
nurserymen seem determined to reject all such 
niceties, and either to sow the acorns thick and 
broadcast in small seed-beds with a view to very 


early transplantation, or to draw their seed-drills | 


upon the natural level of the ground, without any 
break, from side to side of a whole plot. We have 
seen instructions for sowing acorns, which seemed 
to say that, if simply flung from the hand or tossed 
about by boys and women, they would take care 
of themselves, and not fail to become proper trees ; 
and these precious instructions appeared to curry 
favour with short-sighted niggards by telling 
them that an acre of ground can be sown for five 
shillings. But if good or even tolerable seedlings 
are to be raised,—such seedlings as shall embody 
the young energies and sturdy habits of truly 


noble oaks, nearly all the care and cost of at once | | 


the best soil, the best sowing, and the best cul- 
ture will be required. 

We observe with regret that, even when due 
tilth and sowing are practised in nursery-grounds, 


the after culture is sometimes far from being | 


creditable ; and we recommend to intending pur- 
chasers of young plants, if they have a choice of 
markets, and if other conditions be equal, to give 
a decided preference to the nursery-ground whose 
oakling plots are freest of weeds. As soon as 
the young plants appear above ground, the soil 
should be thoroughly loosened and cleaned with 


the hoe; and as often as the surface is hardened, | 


or a new appearance of weeds is to be seen, the hoe- 
ing ought tobe repeated. Inthespring of the third 
year of their growth, the plants should be thinned 


out to the distance of one foot or upwards from one © 
another in the row; and in the spring of their fifth | 
year, they will be in a fit condition for removalto | 


their final situation. Both the cultivator in thin- 
ning out, and the purchaser in selecting, ought to 
reject all plants except such as have a robust stem, 
a clear bark, and a plump leading bud; for only 
seedlings which possess these properties are likely 
to produce trees which will have a noble charac- 
ter, or which will successfully combat acciden- 
tal injuries, defects of soil, or disadvantages of 
climate. See articles Oax, Puantine, and Trans- 
PLANTING.—Tvreaivse on Planting in Library of 
Useful Knowledge.—Nicol’s Planter’s Kalendar.— - 
Miller’s Gardener's Dictionary.—Loudon’s Gar- 
dener’s Magazine:-—The Society of Gentlemen’s Com- 
plete Farmer—Boutcher’s Treatise on Forest Trees. 

ACORUS,—popularly Swrert Frac or SweEerr 
Rusu. Asmall genus of perennial, semi-gramine- 
ous plants, of the tribe aroidez. A grass-leaved 
species from China was introduced about half- 
a-century ago, but continues to be little known. 
The common species, Acorus calamus, is indige- 
nous in many parts of Europe, Asia, and America, 
and grows in open situations, in shallow waters, 
or on the banks of rivers. It is found wild in 
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Norfolk, near Uxbridge in Middlesex, and in 
fresh-water marshes of many other parts of Eng- 
land; and it abounds in most of the ditches and 
standing waters of Holland. It will not thrive 
under the shade of trees, but will grow well in 
any moist part of a garden, yet will not produce 
its spikes of flowers except when growing in 
water. Its flowers appear in the end of June, 
and continue till August. Its roots are the well- 
known Calamus aromaticus of the drug shops, and 
have long been in reputation as an aromatic and 
tonic bitter. This substance is used in this coun- 
try as a simple medicine, by chewing or decoc- 
tion; as an ingredient in some compound drugs, 
—particularly compound tincture of gentian ; 
and as a principal medicament in the prepara- 
tion of the medicated malt liquors called herb 
ales; and it is used throughout the United States 
of America for making bitters, and is supposed 
to be the ingredient used by the French for giv- 
ing flavour to their snuff called a la violette. The 
whole plant has been used for tanning leather ; 
and in Poland, it is strewed on the floors of the 
upper and middle classes of society when they 
are about to receive company, in order that the 
leaves may be bruised by the feet of the guests, 
‘and fill the rooms with an agreeable odour. Its 
medicinal qualities were, at one time, greatly over- 
rated; and were alleged to be effective for re- 
moving obstructions of the liver and spleen, for 
promoting a flow of urine and the menses, and 
for resisting putrefaction. 

ACOTYLEDONOUS PLANTS. Vegetables 
which have no seed-lobes in their embryos or rudi- 
mental parts of their future plants, or which have 
no proper seeds, but propagate themselves by 
means of small granules designated spores or spo- 
rules, They are supposed to comprise about 8,000 
or 10,000 species, or nearly one-fifth of all the 
plants which exist ; and they constitute one of the 
three grand primary divisions of the natural or 
Jussieuan system of botany, and nearly correspond 
to the cryptogamous division of Linnzeus, or aga- 
mous division of Humboldt. They comprise only 
the lower grades of the vegetable kingdom, and 
exhibit, in their outward aspect and internal 
structure, little of the loveliness of form, the 
brilliance of colouring, and the complication of 
organism which distinguish the higher grades of 
plants. Many of them, as the moulds and nos- 
tocs, appear to the eye mere slime or mucus; 
many, as the protococcus and the byssus, consist 
merely of clusters of minute threads or minute 
cells; and even those which approach nearest 
the higher orders in complexity and beauty, are 
merely the most elegant of the numerous and 
monotonous tribes of the mosses and the ferns. 
The great constituent families of acotyledonous 
plants are filices or ferns, musci or mosses, lichens 
or minute parasites of trees and stones, hepatica 
or moulds and grassy threads on water, fungi or 
mushrooms, and alge or sea-weeds. But even 
the most minute, neglected, and seemingly in- 
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significant of these classes, or of the genera which 
they comprise, are far from being useless in the 
economy of providence and of organic existence. 
“They serve to complete and to keep up the in- 
tegrity of the vegetable creation, whether it be 
by decomposing putrid and fecal matters, or by 
preparing a soil fit for vegetables of a higher 
order. They are scattered over all climates and 
all quarters of the world, replenishing both earth 
and sea with vegetable life, and ascending even 
into the regions of the air by the very levity of 
their seeds, spores, or bulbules, to be wafted on 
the winds, till, drenched with moisture, they de- 
scend again towards the earth, ready to cling to 
the soil that suits them, if it should be even the 
surface of the flinty rock, or to spread themselves 
over mountains of eternal snow, or to immerse 
themselves in the waters of the ocean. Thus 
many of the alge [lichens] at least, sow their 
seeds and thrive where no other plant would 
live. They grow up, come to maturity, and per- 
ish where they grow, forming, in process of years, 
a soil of some depth. First mosses, and then 
ferns, are found to follow in their train, leaving 
a soil deeper and richer still, till at last, in the 
revolution of ages, the very surface of the barren 


rock is covered with a soil capable of supporting | 


the loftiest trees." —Kerth’s Botanical Lexicon. 
ACRE. The standard measure of land through- 

out Great Britain and Ireland. The imperial 

acre, or English statute acre, comprises 4 roods ; 


one rood comprises 40 square perches ; one square 


perch comprises 30} square yards ; and one square 
yard comprises 9 square feet. Hence the lineal 
measure, whose squares constitute the fractions 
or subdivisions of the acre, is inversely expressed 
thus,—three feet make one yard, and 53 yards 
make one perch. 


The English standard acre, | 


now the imperial acre of Britain, is a square | 


raised from the basis of the chain of 66 feet or 


4 perches: ten of these squares forming the acre, | 
By the | 
act 5° Geo. IV. c. 74, the imperial acre is declared | 


which thus contains 4,840 square yards. 


the standard throughout the United Kingdom 


from and after May Ist, 1825. But the establish- | 
ment of the imperial acre as the standard or only | 


legal measure of land throughout the United King- 
dom, was afterwards, by 6° Geo. IV. ¢. 12, fixed for 
January 1, 1826; and it is still very far from being 
uniformly recognised in practice. The length of 
the linear perch, in the measure of most of Devon- 
shire and part of Somersetshire, is 5 yards instead 
of 54; in the measure of Cornwall, 6 yards; in 
that of Lancashire, 7 yards; in that of Cheshire 
and Staffordshire, 8 yards; and in that of the 
Isle of Purbeck and some parts of Devonshire, 15 
feet and 1 inch ;—and the acre, in all these cases, 
corresponds to the squaring of the perch, and 
differs in corresponding degrees from the impe- 
rial acre. In the tenantry fields of Wiltshire, 
and some parts of the adjacent counties, an acre 
formerly consisted of only 120 square perches or 
3 roods; and in many parts of Wales, the com- 
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mon acre was equal in area to two English acres. 
The acre in Scotland is equal to 1 acre, 1 rood, 
and nearly 2 perches of English measure ; and it 
comprises 4 roods, while each rood comprises 40 
square falls, each fall 36 square ells, and each ell 
9 square feet and 73 square inches. It is raised 
from the chain of 24 ells; and until of late years 
it was the practice of land-surveyors to measure 
with a chain of 74°4 feet in length; the ell having 
been erroneously estimated at 37°2 inches. Hence 
the Scots acre came to be about 6,150 square yards. 
The proportion of the Scots acre to the imperial 
acre is as 1:26118345 to 1. A Scots rood is equal 
to ‘31530 parts of an imperial acre ; and a Scots 
ell to (000219 parts. In Irish measure, 64 plan- 
tation acres are equal to 49 in forest measure ; 
625 plantation acres are equal to 784 Conyngham 
acres; 86 plantation acres are equal to 49 wood- 
land or Burleigh acres; 121 plantation acres are 
equal to 196 imperial acres; and 1,369 plan- 
tation acres are equal to 1,764 Scottish acres. 
Hence 1 plantation acre—or, par excellence, Irish 
acre—is equal to 3 roods and 25 perches of forest 
measure; to 1 acre, 1 rood, and seven-tenths of a 
perch of Conyngham measure; to | acre, 1 rood, 
6 perches, and one-tenth of a perch of Scottish 
measure; to 1 acre, 1 rood, 17 perches, and four- 


| fifths of a perch of woodland measure; and to 1 
| acre, 2 roods, 19 perches, and one-tenth of a 


perch of imperial measure. On the grounds al- 
ready stated also, 100 imperial acres are equal 
to 120 acres, 3 roods, and 20 perches of Devon- 


| shire measure; to 119 acres, 2 roods, 26 perches 


of the Isle of Purbeck measure; to 84 acres and 
4 perches of Cornish measure ; to 47 acres, 1 rood, 
and 2% perches of Cheshire and Staffordshire mea- 
sure; to 133 acres and 2 roods of Wiltshire ten- 
antry measure ; to 79 acres, 1 rood, and 64 perches 
of Scottish measure; and to 61 acres, 2 roods, 
and 374 perches of Lancashire or Irish plantation 
measure.—Surveyors, in measuring land, use a 
chain, 4 perches in length, and divided into 100 
equal parts called links; and they make their 
computations in chains and links, but exhibit 
the result in acres, roods, and perches,—10 square 
chains, or 100,000 square links constituting an 
acre. A square mile comprises 640 imperial 
acres; and a hide of land, mentioned by writers 
of former times, comprised 100 acres. The Stras- 
burg acre is equal to about one-half of an English 
acre; and the French acre, or arpent, comprises 
51,691 English square feet, and is therefore nearly 
ental to one English acre and three-fourths of 
an English rood. 

In 1820, the commissioners on weights and 
measures reported, that the following customary 
acres were in use throughout England: 


Bedfordshire: Sometimes 2 roods. 

Cheshire: Formerly, and still in some places, 
10,240 square yards. 

Cornwall : Sometimes one of the Welsh acres of 
5,760 yards. 


Dorsetshire. Generally 134 ie 


ADAM’S NEEDLE. 


Hampshire: From 107 to 120 perches, but some- 
times 180. 
Herefordshire: Two-thirds of a statute acre. 


of hops, about half an acre, containing 1,000 
plants. 
of wood, an acre and 2 or 256 perches. 

Leicestershire: 2,38083 square yards. 

Lincolnshire: 5 roods, particularly for copyheld 
land. 

Staffordshire: Nearly 23 acres. 

Sussex: 107, 110, 120, 130, or 2]2 perches. 
Short acre, 100 or 120 perches. 

Forest acre, 180 perches. 

Westmoreland: 6,760 square yards, or 160 perches 
of 63 yards square; in some parts the Irish acre 
is used. 

Worcestershire: Hop acre, 1,000 stocks, or 90 
perches; sometimes 132 or 141 perches. 

NV. Wales: Erw, or true acre, 4,320 square yards; 
stang, or customary acre, 3,240 square yards, 
as in Anglesey and Carnarvonshire, making 5} 
llathen = 160 perches W. of 4% yards square, 
called paladr ; 8 acres making an ox-land, and 8 
of these a plough-land, in Pembrokeshire. 


The term acre sometimes denotes a measure of 
length; and, in this sense also it varies considerably 
in different districts of England. Thus in 


Bedfordshire, t 
Buchinghamshire, yards. 

Derbyshire, 4 ‘* roods,” each of 7 or of 8 yards. 
Yorkshire, 28 yards. 


ACRE-DALE. A term sometimes met with in 
old Scottish deeds and writings, signifying lands 
in the neighbourhood of towns or villages which 
were let in small portions of about an acre in 
extent. 

ACREME. ‘Ten acres of land. 


ACRIMONY. A sharpness or extreme acidity | 


in numerous plants. This property is of very 
various kinds and degrees; and appears to be 
identified chiefly or perhaps wholly with acids 
and volatile oils. In some plants, as in the com- 
mon nettle, and in some of the mushrooms, it is 


so pungent as to excoriate or blister any part of | 


the body to which it is applied; and in others, 
as in several of the poisonous plants, it is, ina 
considerable degree, astringent and corrosive. 
In some, as in nettles, onions, and water-cresses, 


it is greatly modified by the culinary application | 
of heat ; and in others, as ginger, capsicum, and | 


pepper, it is rather stimulated than mollitied by 
the action of heat. 
plant be very well known, the presence of acri- 


mony in its juices ought to inculcate extreme | 


caution in using it. 

ACROSPIRE. The shoot or sprout from the 
end of grain seeds, when germinating under the 
malting process. See Maur. 

ADAM’S APPLE. The fruit of the plantain- 
tree, Musa paradisaica. 

ADAM’S NEEDLE,—hbotanically Yucca. 
very curious genus of tulipaceous, evergreen, ex- 
otic, garden shrubs. About twenty species, be- 
sides some varieties, have been introduced to 
Great Britain, principally from North America. 
The superb species, Yucca gloriosa, in both its 
form and its manner of HOTTER | Is a Sort of 


a chain of 4 poles, or 22 | 


Unless the nature of any | 


A | 


42 ADANSONIA. 
rude and reduced copy of the wondrously magni- 
ficent American aloe. 

ADANSONIA, — popularly Sour Gourp. An 
evergreen tree of the silk-cotton-tree order ; and 
the bulkiest in stem known to botanists. Itisa 
native of Congo in Africa, and grows there to so 
enormous a bulk as to be the vegetable wonder 
of the world, yet does not attain a remarkable 
size under European culture, nor even in the 
open grounds of countries adjoining Congo. Mr. 
Adanson, whose name it bears, was a celebrated 


Senegal as a surgeon, and who discovered the 
tree, sent home seeds of it to Hurope, and made 
measurements of several specimens of it on the 
spot. The trees which he measured were re- 
markable, not for height or for a spreading body 
of foliage, but for their vast mass of solid or den- 
dritic matter; their stems had a circumference 
of from 65 to 78 feet ; their branches deflected 


| in great numbers, and somewhat horizontally 


from the trunks, at the height of from 12 to 15 
feet from the ground, and were from 40 to 45 
feet long, bending at their extremities to the 


| ground, and each equal in bulk to an enormous 


tree ; and their roots, so far as they could be 
traced in places where they were laid open by a 
stream, were ascertained to be 110 feet in length, 
exclusive of portions which remained covered. 


| The stem of the Adansonia is woody, but of soft 


texture, and has a large swelling near the root. 


| The leaves toward the lower part of the young 
| branches are single and spear-shaped; but those 
at the extremities are three-lobed or five-lobed, 


and spread out like a hand. The fruit is large 


_ and oval, with a hard shell like a gourd ; and the 


seeds are lodged in a soft pulp, and are dark in 


_ colour, and shaped almost like the nuts of choco- 
| late. 


The natives use the fruit-shell as a culi- 
nary vessel ; they manufacture the fibres of the 
bark into ropes and coarse cloth; and they use 
the small leaves for food in times of scarcity, and 
the large leaves for thatch to their houses or for 
incineration to be manufactured into soap. Seeds 
of the Adansonia were sown in several gardens of 
England in 1724; and the young plants grew to 
the height of 18 feet ; but in the severe winter 
of 1740, all were destroyed. The tree is called 
by the natives 6aob0b, and by botanists Adan- 
sonia digitata. A great many plants of it have 
recently been grown in some parts of the United 
States of America. 

ADDER or Common Viprr—zoologically, Vi- 


_ pera vulgaris or Vipera communis. A well-known 


venomous serpent, the terror of many a farm and 
parish, in various districts of England and Scot- 
land. It occurs in most countries of Europe, and 
abounds in all the chalk districts of England, in 
some parts of Yorkshire, and in numerous parts 
of both the lowlands and the highlands of Scot- 
land. It prefers dry woods, sandy heaths, dry 
moors, peaty lands, sunny banks, small bogs, old 
dry stone-fences, and similar localities. Several 


French botanist, who resided for some years in 


ADDER’S TONGUE. 


varieties of it are met with, so different from one 
another as to have been regarded by some natu- 
ralists as different species,—such as the black 
viper, the common viper, the red viper, and the 
blue-bellied viper; but all have been ascertained 
to possess strictly one specific character. The 
adder, though justly an object of aversion and 
dread, is by no means so noxious a creature as is 
commonly believed. It never makes an unpro- 
voked attack ; but is induced to bite only when 
suddenly molested, or when obliged to act in 
self-defence. The chief danger to any person 
walking in its vicinity consists in coming close 
upon it, and appearing to intend it damage, 
while it is unobserved. Its bite, too, though 
quite painful and venomous enough to be matter 
of serious apprehension, is exceedingly far from 
being necessarily fatal; and probably may, in 
every instance, with a due degree of care, be 
somewhat easily cured. In a moss in the neigh- 
bourhood of Bucklyvie, in Scotland, a farm-ser- 
vant, while engaged in cutting peats, a few years 
ago, was stung by an adder, and died in conse- 
quence of the wound in about ten days. The 
first precaution to be observed in a case of this 
kind, is, when the disposition of the parts will 
permit, to fix a ligature above the wounded place, 
and not to tighten it too much, for fear of giving 
rise to mortification. Immediately after, a cup- 
ping-glass is applied on the wound, the parts ad- 
jacent being first scarified ; and this mode, highly 
praised by Celsus, has very recently been attend- 
ed with happy results in the hands of Messrs. 
Mangili, Barry, and Bouillaud. This method, 
from analogy, affords an additional recommenda- 
tion to employ the plan of suction, which has re- 
ceived the further confirmation of professional | 
experiments tried by a number of physiologists 
and physicians. When the cupping- glass has 
performed its office, the lips of the wound, already 
scarified, should be cauterized deeply and exten- 
sively. This should be done with a red-hot iron, 
chloride of antimony, or concreted potassium. 
A variety of different substances, taken inter- 
nally, has been lauded from time to time as effi- 
cacious against the bite of the viper. Sudorifics 
have been especially recommended. Fomenta- 
tions of warm vinegar, an aqueous solution of 
sal ammoniac, or a solution of sugar-of-lead in 
water, with the addition of a little camphorated 
spirit, may be applied when horses or dogs have 
been bitten by vipers. In ordinary cases relief 
will be afforded by applying salad oil to the in 
jured part, and also giving it internally. The 
name adder, by which the viper is popularly 
known, appears to be a corruption of the reptile’s 
name in the language of the Welch or of the 
ancient British. ; 
ADDER’S TONGUE—botanically Ophioglos- 
sum. A genus of ferns, comprising one indigenous 
species, six cultivated exotic species, and about 
six unintroduced exotic species. The indigenous 
kind, Ophioglossum vulgatum, is the type of a 


———— 


ADDLED EGGS. 


tribe of ferns, comprising two other genera ; and 
it occurs in moist meadows throughout England, 
and is popularly believed to possess several medi- 
cinal virtues. It is found in the months of April 
and May. Its stem rises four inches froni the 
ground, and its seed-spike four inches from the 
stem; but.the whole plant is usually so con- 
cealed among the grass as to escape the notice of 
a careless observer. Its seed-spike possesses some 
resemblance of form to the tongue of the adder ; 
and has procured for the plant its repulsive 
name. Its leaf is single, oblong, smooth, thick, 
unveined, and of a bright green colour. Its root 
is fibrous. A balsam or salve made out of a 
trituration of the leaves, has been used for heal- 
ing green wounds,—though a bit of wax-cloth is 
probably worth fifty cart-loads of such old-wifish 
preparations ; the expressed juice of the leaves, 
drank with horse-tail water, has been recom- 
mended for the cure of internal wounds,—though 
this too smacks of quackery ; an ointment made 
of the leaves with lard, is proclaimed of excel- 
lent virtue for ulcers, burns, hot tumours, and 
_ exterior inflammations,—though most of the vir- 
tue is probably in the lard ; an infusion of the 
leaves, or a decoction of the whole plant, is said 
to be a good drink in fevers, and a cooling and 
strengthening eye-water,—it may be so, but we 
| should not like to try; and a fine powder of the 
whole of the dried herb is recommended to be both 
taken inwardly and applied outwardly incases of 
| rupture,—nearly all twaddle and tom-foolery ! 

ADDLED EGGS. Eggs which are unhatchable, 
and which become rotten under the hen. The epi- 
thet addled or addle is used by farmers in some 
parts of England in the broad sense of unproduc- 
tive, and is applied toany barren or infertile object. 

ADDUCTION. The action by which parts are 
drawn towards the axis of the body. The mus- 
cles which execute this particular function are 
called adductors. 

ADEPS. Hog’s lard, as used in medical or 
veterinary practice. It is tasteless, inodorous, 
and free from every stimulating quality ; and, 
with great propriety, forms the basis of most of 
the ointments now in use. But often, when com- 
pound unguents are applied, mere lard would be 
preferable ; and very often, an oleraceous leaf, a 
piece of wax cloth, or any thing which would ex- 
clude dirt and air, would be best ofall. For re- 
marks on lard, in other than a medicinal point of 
view, see the article on Far. 

ADHESION IN PHYSICS. One of the forces 
of attraction, called also heterogeneous attraction, 
to distinguish it from homogeneous attraction 
or cohesion ; for the latter is exerted between 
similar, adhesion between dissimilar particles of 
matter. A piece of glass plunged into water and 
again drawn out retains a portion of water on its 
surface, is wetted by it, while glass or iron 
plunged into mercury do not exhibit a similar 
result ; the former shows that there is adhesion 
between the glass and water, but there is little 
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or none between the two metals, or it is over- 
come by superior cohesion of iron for iron and 
mercury for mercury. 

Adhesion exerts considerable influence in 
chemical operations; thus solution, filtration, 
alloying, cementation, &c., are all, more or less, 
subject to its control. The union of two differ- 
ent bodies, by a cement, exhibits this force ; thus 
when two.pieces of wood are joined by correspond- 
ing surfaces by the intervention of soft glue, the 
latter hardens, and draws the surfaces together. 
In the same way porcelain is united by albumen 
and lime, bricks and stones by mortar, and the 
adhesion is often so great that the pieces united 
will suffer fracture in another direction than in 
the place of adhesion. Adhesion is often a trou- 
blesome interference in chemical operations. 
Many precipitates adhere so firmly to a glass 
vessel, that friction will scarcely remove them, it 
being often necessary to redissolve and reprecipi- 
tate them to obviate the difficulty. The adhe- 


sion of fatty bodies to almost every kind of sur- | 


face renders operations with them tedious and 
annoying. On the other hand, we may avail 
ourselves of this force in many cases; thus to 
prevent a liquid from running down the outside 
of a vessel while pouring, the lip may be greased, 


which, for want of adhesion between the fat and | 
the liquid, keeps the latter in one stream by its | 
cohesive force, and to insure this more certainly | 
in quantitative analysis, a glass rod or tube is | 
laid on the lip, which, by adhesive force between | 


it and the liquid, gives direction to the current. 
The attraction of moisture from the air by pow- 


ders and porous substances, has considerable | 


effect on their weight, and hence a powder should 
be finally weighed just as soon as cool, or cooled 
over sulphuric acid, &c. 
highest importance in organic analysis, where 
the content of hygrometric water may entirely 
change the formula of a substance, since it would 
give more water and consequently less carbon, &c. 


The operation of filtering is dependent on the | 
same force as exerted in capillary attraction, the | 


liquid passing through the pores of paper, &c., 


independently of pressure, and collecting on the | 


underside in drops, by cohesion. See Finrratton. 
Solution of solids in liquids exhibits this at- 
traction and its limits; thus, if a piece of loaf- 
sugar be immersed in water by one small point 
of contact, the water will rise into its pores with 
some rapidity, until the saccharine cement hold- 
ing the crystalline particles together is dissolved 
by the continued exertion of this action, when 
the mass crumbles and the liquid is saturated. 
In the solution of sugar, salt, &c., we may con- 
ceive the particles of the solid spreading out 
into spaces between the particles of the liquid, 
as high as adhesion, diminished by gravity, will 
allow, and thus a stratum of the solution will re- 
main on the bottom of the vessel, until, by me- 
chanical mixture, they are spread through the 
liquid, and retained there by adhesive force. 


It is a point of the | 
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That there is a limit to the exercise of adhe- 
sion, is evident from the phenomenon of a satu- 
rated solution. Thus the adhesion between water 
and a salt goes on destroying the cohesive force 
of the latter, until the two opposing forces are 
nearly balanced, when suddenly there is a cessa- 
tion of solution, and the liquid is said to be satu- 
rated. See SoLurion. 

The effect of adhesion between gaseous bodies 
and solids is often of influence; thus when, fine 
particles of iron, lead, &c., are thrown on water, 
the portion of air adhering to their surface is so 
great as to prevent their sinking until they have 


accumulated so that their gravity is superior to 


the buoyancy of the air. For the interference 
of the adhesion between air and glass, see Baro- 
METER. It is believed that the adhesion of va- 


| pour of water to glass interferes with its evapo- 


rization, as steam escapes more freely from me- 
tallic surfaces. In the weighing of gases, after 


_ the exhaustion of the air in the flask, the gas to 
| be weighed should be admitted several times in 
_ order to expel all the atmospheric air, for there 


can be no doubt: that its adhesion to the glass 
tends to retain a portion, and to alter the exact 
weight of the gas. 

The attraction of aqueous vapour from the air 
by some animal and vegetable substances, has 
led to their adoption to measure the hygrometric 
condition of the air. See articles Hycromernr, 
HyYGRoscopn. 

The force of heterogeneous adhesion might be 
measured in many instances, if other forces and 
circumstances did not modify and diminish its 
action; we may, nevertheless, approximately de- 
termine it. Thus, if a dry plug of wood be tightly 
fitted into one end of a stout tube of glass or por- 
celain, and a projecting portion be allowed to 
dip into water, the wood will swell by the en- 
trance of the liquid into its pores so as to burst 
the tube, though capable of resisting a pressure 
of more than 700 lbs. to the square inch. This 
force is also applied to split rocks, holes being 
bored into them, which are rammed with dry 
wooden wedges and moistened, so that, by swel- 
ling from capillary action, the wood. splits the 
rock in the required direction. 

The interfering forces are gravity, cohesion, 
&c. The solution of salt, &c., in water is opposed 
by both, the latter more than the former. Heat 
generally assists adhesion in the case of solution, 
solids dissolving usually in larger quantities of a 
heated than a cold liquid. This effect may arise 
from the fact that heat is an antagonist force of 
cohesion. On the other hand, heat may diminish 
it, as in certain solutions (sulphate of soda), &c., 
or we may destroy the force, as in evaporating a 
solution to recover a dissolved solid, in distilling 
where we collect the liquid without the solid. 
Cold may likewise be employed to separate a 
solid from solution. See Arrracrion.—Booth’s 


and Boye’s Enclyclopedia of Chemistry. 
ADHESIVE INFLAMMATION. That kind 


ADULT. 
of inflammation which terminates by an adhesion 
between inflamed and separated surfaces. When 
the lungs, bowels, &c., are highly inflamed, their 
external coats are glued, as it were, to the adja- 
jent membranes lining the chest or belly, and 
thus adhesions are formed. 

ADIANTHUM. See Marprennarr. 

ADLUMIA. A tall climbing annual, from 
North America, and of the fumitory tribe. It is 
chiefly remarkable for covering a large space in 
the course of a summer. 

ADONIS, or Purasant’s Eyz. A small genus 
of common, hardy, flowering plants, of the crow- 
foot tribe. Three annual species, and one peren- 
nial, are well known in even villa and cottage 
gardens; the former called Adonis autumnalis, 
estivalis, and flaminea, and the latter called Ado- 
nis vernalis. Two other species have been intro- 
duced ; and about eight species continue to be 
unknown in Britain. One of the annual kinds 
grows naturally in Kent, particularly on the 
banks of the river Medway, between Maidstone 
and Rochester ; it abounds there in fields which 
are sown with winter-wheat ; and though it is 
rarely seen in fields sown with spring-corn, yet 
if these fields are in lea or grass the next year, it 
then appears in great profusion. The flower, 
when fully expanded, has some resemblance to a 
drop of blood surmounting the leaves of carrots ; 
and, a number of years ago, it was carried in 
great quantities to the markets of London, and 
sold in the streets, under the name of red morocco. 
The annual kinds, when either self-sown or arti- 
ficially sown in autumn, bloom in the beginning 
of June, and mature their seeds in August and 
September ; and those sown in spring bloom in 
July or August, and mature their seeds in Octo- 
ber. They grow in almost any situation, but 
thrive best in a light soil; and they may be pro- 
cured in a succession, not only by sowings at dif- 
ferent periods, but by sowings in different soils 
and exposures, some in the shade and some in 
open ground. The perennial adonis is a native 
of the mountainous districts of many parts of 
Germany, but has been very long naturalized 
in the gardens of Britain. It has an annual stem, 
though a perennial root; it carries a yellow 
flower ; and it blooms in the end of March or be- 
ginning of April, and matures its seeds in August. 
The roots of the adonis are used by the Germans 
for black hellebore; the seeds, bruised and given 
in wine or beer, have been recommended for stone 
and colics ; and a hot infusion of the whole plant 
has been administered for promoting a gentle 
perspiration. But possibly its alleged properties 
as an antispasmodic and a diuretic belong rather 
to the wine with which it is mixed; and its al- 
leged properties as a diuretic to the hot water in 
which it is administered. 

ADOXA. See MoscHaret. 

ADULT. A full-grown animal. In man, the 
term is used to denote the age succeeding adol- 
escence, and preceding oid age. 
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ADULTERATION. 


ADULTERATION. Themixing ofcheap foreign 
substances with articles of food and medicine, in 
order that purchasers may be deceived, and large 
profits obtained. Many farmers, millers, provi- 
sion-dealers, bakers, dairymen, grocers, confec- 
tioners, and druggists, are very unscrupulous 
adulterators ; and, just because they traffic in the 
commodities which most nearly affect human 
health and life, they are incomparably guiltier in 
the sight of God than adulterators of any of the 
other classes of society. An adulterator of food 
is at best a robber of the poor, and a cheat in 
general society ; and, in most instances, he is also 
in some degree—occasionally in a very dreadful 
degree—a secret stabber at the life of his fellow- 
creatures,—an unsuspected, a well-disguised, and 
therefore an eminently guilty poisoner of his fel- 
low-men. 

Grain of inferior quality is sometimes mixed 
with superior; and the grain of the stock is often 
worse in itself, or less clean, than the grain of 
the market sample. The butter of the interior 
or lower part of a cask or other vessel, is some- 
times much inferior to that atthe top. The milk 
of town and city dairies, retailed to the families 
of citizens, is often diluted with water, and some- 
times abominably medicated with watery pre- 
parations of chalk. Ground pepper from the 
grocer can scarcely ever, if at all, be obtained 
genuine ; mustard often. contains a mixture of 
insipid substances ; and tea is not unfrequently 
a coarse mixture of home and foreign leaves. Most 
kinds of comfits, or articles of confectionary, very 
generally contain a mixture of gypsum, chalk, or 
other substances, very debilitating to the stomach, 
and fitted to form obstructions and concretions 
in the bowels. Ales, wines, and other stimulating 
drinks, very often as sold in retail, and frequently 
even as sold in wholesale, contain a large propor- 
tion of very deleterious and even directly poison- 
ous ingredients. Drugs—though they ought 
above all things to be genuine and of the best 
qualities, and though adulterations of them al- 
most necessarily defeat all medical prescription, 
and occasion slight attacks of disease to be mor- 
tal—are, as a class of substances, probably more 
adulterated than any other ; and not. only are 
feeble and worthless mixtures sold in name and 
stead of active compound medicines, but vile 
manufactured imitations are vended in lieu of 
powders, gums, and other simple substances. 
The rascality which carries on adulteration in all 
these departments, and in hundreds of others— 
which, in fact, keeps up a laboratory of evil at 
almost every source of supply for the public mar- 
kets, for the shops, or for the daily wants of man 
—is far too extensive in its range, and too subtle 
in its operations, to be investigated and exposed 
within our narrow limits, All we can do is to 
exhort farmers, by the highest consideration, to 
keep themselves uncontaminated by so great a 
wickedness, and to warn them against being im- 


posed upon in making their own purchases for 
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the family and the farm. Two important matters j 


in which they incur some risk of being made vic- 
tims, are those of doctored seeds, and of worth- 
less imitations of guano; and these, as well as 
some other matters, will be noticed under the 
words Srnps and Guano, and in some other ar- 
ticles. One exceedingly important matter, con- 
nected with farm-produce, in which the public 
are extensively victimized, is the adulteration of 
flour ; and this we shall here briefly notice, both 
on its own account, and for the sake of giving a 
specimen exposure of adulterations in general. 
“Tt has been found so difficult,” says Mr. Bab- 
bage, “to detect the adulteration of flour, and to 
measure its good qualities, that, contrary to the 
maxim that government can generally purchase 
any article at a cheaper rate than that at which 
they can manufacture it, it has been considered 
more economical to build extensive flour-mills, 
and to grind their own corn, than to verify each 
sack purchased, and to employ persons in con- 
tinually devising methods of detecting the new 


stone 


modes of adulteration which might be resorted | 


to.” A mixture of gypsum or of ground bones 
with flour is not a little noxious, but, if in consid- 
erable quantity, may be detected by the dispro- 
portion of the bulk of the flour to its weight, and 
if in only small quantity, may be detected by 
their incombustion, or remaining as white heavy 
powder, when a little of the flour is burned. 
The mixture of potato-starch, and of bean-flour 
and pea-flour, with white-flour is very extensively 
practised ; and, though quite unlike the poison- 
ing kinds of adulteration, it deteriorates quality, 
diminishes amount of nourishment, acts directly 
as a fraud, and is therefore essentially wicked. 
If a vessel which contains exactly one pound of 
pure wheat-flour, have put into it a compound of 
a mixture of wheat-flour and potato-starch, it will 
be found unfilled to nearly the quantity of potato- 
starch employed ; or, rather, a vessel which con- 
tains exactly one pound of pure wheat-flour, will 
contain 1} pound of potato-starch, or 14 pound 
of equal parts of flour and starch. A few drops 
of nitric acid will change the colour of wheat- 
flour into a fine orange yellow, but does not alter 
the colour of potato-starch. Strong hydrochloric 
or muriatic acid changes the colour of wheat- 
flour into a deep violet, but reduces potato-starch 
into the condition of a liquid. Wheat-flour ab- 
sorbs a greater proportion of water than potato- 
starch ; so that a comparison of the quantity of 
water taken up by a genuine specimen of flour, 
and a potato-adulterated one, will show their 
character, and indicate the proportion of starch 
employed. When boiling water is poured upon 
a mixture of wheat-flour with the flour of either 
beans or pease, the presence of the latter is in- 
stantly announced by the smell of beans or pease 
in the vapour. A little of the solution of gum 
guaicum in water, if poured upon pure wheat- 
flour, will change its colour into blue, but will be 
resisted in its colouring action by most foreign 
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substances. Ifa few drops of nitrate or muriate 
of barytes be let fall upon a watery paste of bread 
containing alum, a white heavy powder will be 
disengaged, and thrown down as a precipitate. 
If a breakfast knife heated nearly to redness be 
thrust into a new genuine loaf, and immediately 
drawn out, it will be very nearly clean; but if 
thrust into a new loaf containing a mixture of 
potato-starch, it will, when drawn out, be thickly 
skinned or covered with feculee.—Babbage on the 
Economy of Machinery and Manufactures.—Thom- 
son’s Vegetable Chemistry.—Ure’s Dictionary of the 
Arts—Accum on Adulterations of Food. 
ADVERTISEMENT. A term generally ap- 
plied to any specific intimation in the news- 
papers, or by handbills or placards, with respect 
to sales, bankruptcies, the exercise of statutory 
rights, the publication of books, the leasing of 
Public notifi- 
cations of this kind are necessary, under various 
statutes, in the cases therein prescribed ; and 
the neglect of such public advertising is fatal to 
the progress of the measure contemplated. Some 
advertisements, such as those of public carriers, 
ship and canal companies, being of the nature of 
offers, are completed as regular contracts by the 
delivery of goods for transmission in terms of the 
A duty to Government of 3s. 6d. 
was formerly chargeable upon every advertise- 
ment published in any newspaper or periodical 
work ; but this duty was, by 3° and 4° Will. IV., 


| cap. 23 (June 28, 1833), reduced to 1s. 6d. in 


Great Britain, and 1s.in Ireland. This duty pro- 
duced as under, in 1840—1843, 


1840. 1841. 1842, 1843. 
England, £106,904 107,527 103,386 105,172 
Scotland, 14,518 14,217 13,671 13,668 
Ireland, 10,167 9,859 9,320 8,990 


ADVOWSON. A term used in England, to 
denote the right of presenting to a vacant living 
in the church, synonymous with the word patron- 
age which is used in Scotland, The bishop had 
originally the right of nominating to all vacant 
benefices ; but when the opulence and piety of 
some individuals prompted them to become the 
founders of churches, the bishops willingly per- 
mitted them to appoint persons to officiate, re- 
serving to themselves the right of judging of 
their qualifications for the office. An advowson 
is said to be presentative, when the patron pre- 
sents a person to the bishop to be instituted in 
the living. It is said to be collative, when the 
bishop presents, either as original patron, or from 
a right devolved upon him by the negligence of 
the patron in presenting at a proper time ; and 
it is said to be donative, when the patron by a 
single donation in writing, puts the presentee in 
possession, without presentation, institution, or 
induction. 

ADZE. An edge-tool of the axe kind, but with 
its edge placed at right angles to the handle. It 
is much used by coopers and carpenters ; and 
ought to have a place in the tool-room of a farm. 


LECIDIUM. 


AKCIDIUM. A genus of minute parasitical 
fungi, of the hypodermii division of the euto- 
phyti class. About seventy-five species have 
been described by botanists; and nearly one- 
half of these are found on plants growing in Great 
Britain. A number of the species infest several 
valuable plants, and produce some kinds of the 
disease popularly called mildew. ‘Twenty species 
may be seen figured on pp. 1044—1046 of Lou- 
don’s Encyclopedia of Plants, and thirty-three 
species are noticed in the last edition (1839) of 
his Hortus Britannicus. The fungi of the genus 
Afcidium, and those of the allied genera Uvredo 
and Puccinia are formed in the interior of the 


stems or leaves of plants, and protrude them- || 


selves thence to the exterior when ripe; and they 
are far more fatal in their presence and effects 


than either the class of fungi which attack only | 


the roots of plants, or the class which lie or grow 
on the surface of leaves, and which probably de- 
rive their chief nourishment from the atmosphere. 
The Atcidia, however, have very generally been 
confounded with the two allied genera, particu- 
larly with the Puccinia; and as they really at- 
tack different kinds of plants from these, and 
produce distinctively different effects, they re- 
quire to be carefully distinguished. 

The Zeidium pint is found on pine trees. When 
seen through a magnifying glass, it has the ap- 
pearance of a number of nine pins ; and when it 


is ripe, it bursts its cuticle, and emits a bright | 
orange-coloured powder, consisting of its spores — 
or granulary embryos of future plants——Another | 
eecidium, popularly called the pepper brand, in- | 


fests barley, and sometimes occasions great loss 
to the farmer ; it gradually consumes the sub- 
stance of the grain, and deposits in its place a 
dark-coloured and offensively-flavoured powder ; 
and it decidedly differs from the Uredo segetum, 
which produces what is called smut, and infests 
not barley only, but also oats and wheat.—The 
Acidium berberidis infests the berberry tree, and 
has very generally but quite erroneously been 
supposed to be communicated thence to corn. 
When seen through a magnifying glass, it appears 
to consist of a number of small orange-coloured 
cups, with white films over each ; and when ripe, 
the films or lids burst, the interior of the cups is 
seen to be occupied with a number of little boxes 
or compartments containing spores, and the tops 
of the cups assume a ragged or uneven appearance. 
The strong apprehension which multitudes of 
farmers entertain of mildew being communicated 
from the berberry to corn, arises from the vulgar 
error of confounding the Zeidiwm berberidis with 
the Puccinia graminis. . 
The Acidium cancellatum infests pear-trees, is 
a most destructive fungus, and has occasioned 
much speculation among gardeners and natural- 
ists. It first appears like mucus, but afterwards 
is found to consist of a number of hairy-looking 
substances; and these substances, when magni- 
fied, appear like a collection of bulbous granules, 
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each containing a number of balls connected by 
strings; while the balls, though so minute as to 
be scarcely visible by the naked eye, are ascer- 
tained to be the receptacles or depositories of the 
spores. The veins of the leaves of the pear-tree are 
always observed to be the first seat of this fungus ; 
then the leaves become yellow and fall off; next 
the branches wither and die; and perhaps, in 
the course of two or three years, the whole of the 
orchard around an infected tree is attacked and 
destroyed. Leaves overpowered by the eecidium 
cancellatum are hideous objects. Their natural 
verdure has given place to a dark brown colour; 
their upper surface, within the embrowned por- 
tions, shows orange-coloured blotches; and their 
under surface, immediately beneath the blotches, 
shows softly wooded excrescences, projecting pale 
brown teat-like bags, more than a quarter of an 
inch in length, and closed at the mouth; and 
these bags or peridia are the depositories of the 
spores. Mr. Sowerby remarks, “ Aeidiwm can- 
cellatum has long been a troublesome parasite in 
many places, and has been the cause of much loss 
as to the trees which it attacks, as well as in 
expensive and useless attempts to get rid of it. I 
think, however, its very nature, like the dry rot, 
bespeaks an easy cure.” Yet he appears to be 
able to offer no better a prescription than one 
founded on the thecry that the fungus grows 
only in a certain degree of heat and moisture, 
and that this degree is capable of being observed 
and noted; and he would, therefore, be utterly 
baffled by the theory which seems now to have 
the general suffrage of naturalists, that the spores 
of zecidium, as well as of other genera of fungi, 
are disseminated in the soil, and taken up into 
the interior of plants by absorption through the 
spongioles,—and that, in consequence of this, 
when soil is once fouled with spores, no matter 
what may be the culture, plants are liable to be 
attacked with mildew, especially with that of the 
eecidia and the puccineze, in the exact proportion 
of their healthiness and vigour. 

The Axidium grossularie attacks gooseberry 
bushes, spreads with rapidity, and resists most 
efforts for its extinction —The Aeidium cornu- 
tum attacks the mountain ash, and makes simi- 
lar progress to that of the. Zeidium grossularie. 
—The fungus which attacks the sycamore maple 
tree, appears like a spot or little nodule of mi- 
nute oblong bodies, individually of purplish col- 
our, aggregately of blackish exterior, but yellow 
in the inside, and containing tubes filled with 
seeds.—The erdium quadrifidum attacks the 
Anemone coronaria renders its appearance pale 
and sickly, and generally prevents all or part of 
it from producing flowers. Spots of a light col- 
our on the under surface of the leaves, first in- 
dicate the presence of this fungus; the spots 
soon become small tuberculate membranaceous 
bodies, or peridia; and these peridia protrude 
themselves through the epidermis of the leaves, 
and, though at first closed, they afterwards open 
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into four, five, or more broad, reflected segments, 
and permit the spores which they had enclosed 
to make their escape. The deidiwm leucosper- 
mum attacks the Anemone nemorosa and differs 
from the Aeidium quadrijidum in heing of smaller 
size and lighter colour, and in opening into a 
greater number of reflected segments.—The ci- 
dium fuscum also attacks the Anemone nemorosa ; 
and it grows on the under surface of the leaves, 


and gives them somewhat the appearance of fruc- | 


tifying ferns. 

The Acidium laceratum attacks the hawthorn, 
and has been known to destroy a large portion 
of a hawthorn hedge. A minute point, such as 
might be made by the puncture of an insect, is 
the first appearance of the fungus; but this 
gradually swells into a protuberance of compara- 
tively large size, covered with minute peridia, 
containing the spores of the plant. The protu- 
berances occur chiefly about the middle of the 
young shoots of the hawthorn, but sometimes 
toward the extremity of the young shoots, and 
frequently in the leaves; they vary in number 


on each young shoot from one to three or more; 


they generally have an oval shape, but are often 
singularly curled and distorted ; they vary in 
bulk from the size of a bean to that of a walnut ; 
they have sometimes a smooth but generally a 
brown shaggy exterior; they are covered with 
numerous and crowded orifices, so minute as to 


be visible only through a magnifying glass, and | 


each surrounded with many mimic leaves, and 
containing the spores of the fungus; and their 
interior is solid, and without any appearance of 


being inhabited by insects, yet of a less consistent | 


and more brittle character than the adjoining 
portions of the hawthorn’s shoot. An interest- 
ing paper of Mr. Don of Hull—to which we are 
indebted for most of these particulars respecting 
the Zeidium laceratwm, and which was published 
in the Memoirs of the Caledonian Horticultural 
Society, and republished in the ‘Quarterly Jour- 
nal of Agriculture’ and ‘Loudon’s Gardener’s 
Magazine’—states that, in 1812 and 1813, about 
100 yards of a young hawthorn hedge round the 
botanic garden of Hull, were reduced by this 
fungus to a dwarfish condition, and that every 
one of the mildewed shoots appeared to have 
died down to the lowest protuberance. 

The rapid, irrepressible, and devastating spread 
of the Alcidia is a phenomenon well worthy of 
investigation, and, as yet, very obscurely appre- 
hended. The leaves of plants, it has been thought 
by some persons, are affected with some loss of 
energy, become suitable soil for the feeding of 
fungi, and speedily receive some of the innumer- 
able spores which are supposed to be floating in 
the atmosphere. But both this hypothesis and 
most others which have been advanced, seem to 
be quite incompatible with the fact that the 
gecidia, as well as the genera allied to them, uni- 
formly develop themselves beneath the epidermis 
or within the leaf-veins of plants; and burst out- 
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wards through the epidermis in order to attain 
maturity. Mr. Dovaston, writing in the Maga- 
zine of Natural History, and endeavouring to ac- 
count for the appearance of fungi in those circles 
in grass lands popularly called fairy rings, starts 
the additional objection that spores never appear 
to germinate in a quiescent or unexcited state, 
and suggests a theory which other naturalists 
have adopted, and which appears to coincide per- 
fectly with facts. He says, “ We very rarely find 
them without some visible (and never perhaps 
without some latent) excitement, such as dung, 
combustion, decomposing woods or weeds; in- 
deed, the seeds of fungi are so absolutely impal- 
pable, that I have sometimes thought they are 
taken up with the juices.into the capillary tubes 
of all vegetables, and so appear, when decompo- 
sition affords them a pabulum or excitement, on 


| rotten wood and leaves; and this seed is pro- 


duced in such quantities, thrown off so freely, 
and borne about so easily, that perhaps there is 
hardly a particle of matter whose surface is not 


_ imbued therewith ; and had these seeds the power 


of germinating by mere wetness alone, without 


| some exciting cause, all surface would be crowded 
| with them, and pasturage impeded.” 


The excit- 
ing cause which Mr. Dovaston assigns is elec- 
tricity. See articles Funer and Minprw.—Lou- 
don’s Encyclopedia of Plants—Sowerby’s English 
Fungi—Memoirs of the Caledonian Horticultural 
Socrvety.—Loudon’s Gardener's Magazine, vols. iii., 
iv., Vil, vuli., and ix.—AMagazine of Natural His- 
tory.— Quarterly Journal of Agriculture—Loudon’s 
Hortus Britannicus. 

AKGILOPS,—popularly Harp Grass. A genus 
of grasses of the tribe olyrez. One species, the 
rough-spiked, is from the Levant; one, the Cre- 
tan, is from Candia; one, the cylindrical, is from 
Hungary ; and two, the oval-spiked and the long- 
spiked, are from the south of Europe. The rough- 
spiked is perennial; and all the others are an- 
nual. The oval-spiked is abundant in Sicily; it 
is gathered into bunches and burnt ; and its seeds 
are collected in a slightly roasted condition after 
the burning, and are used by the peasantry as 
an agreeable article of food. 

JEGIPYRUS, or Goat’s Wurat. A variety 
of buckwheat ; so called because it is long-bearded 
like the goat. 

fHGIRUS. The black poplar. The name 
gegirus means to rise again, and was applied to 
the poplar in allusion to the exuberance of young 
shoots rising from its roots. 

ANGOCERAS. The herb trigonella or fenu- 
greek. The name zegoceras signifies goat-horned, 
and alludes to the scythe-shaped, acute-pointed 
pods of the fenugreek. 

ZEGYLOPS. A disease of the inward coat of 
the eye, to which goats are subject; also, the 
great wild oat-grass, and the acorns of the holm- 
oak, on account of their supposed resemblance to 
the eye of a goat. 


AUGYPTIACUM. A mixture of verdigris, 


vinegar, and honey, sometimes used for the dis- 
ease called foul in the foot of cattle, when no 
fungus or proud flesh is present to require the 
use of the butyr of antimony. It is composed of 
5 oz. powdered verdigris, 1 lb. of honey, and 7 oz. 
of vinegar, boiled together to the consistence of 
honey. » 

AERATION. The intermixing of air with the 
soil. The presence and circulation of the air in 
the soil, in as many minute streams and as large 
aggregate quantities as possible, is important for 
bringing abundance of carbonic acid and of am- 
moniacal gas into contact with the spongioles of 
plants, for supplying oxygen to the requisite pro- 
cess of decomposing vegetable manures and other 
dead vegetable substances in the soil, and for 
carrying off disadvantageous gases formed by the 
excrementitious deposits of plants. Any degree 
of vegetation requires aeration of the soil as ab- 
solutely indispensable; and a free or luxuriant 
vegetation, all other conditions being equal, will 


be promoted in the exact degree in which aera- 


tion exists. 

The grand means of effecting aeration are such 
as maintain porosity of the soil. Mere pulveri- 
zation—designed to be effected by the most 
thorough processes of tillage, and so much and 
justly insisted on as a prime and essential feature 
of good farming—brings particles of soil into con- 
tact with all the radicles and spongioles of plants, 
so as to employ and stimulate them all in the 


work of taking up nourishment to the'interior of | 


plants; and though it often, at the same time, 
makes the soil thoroughly porous, and in conse- 
quence secures the processes of aeration, yet it 
occasionally makes no provision whatever for 
these processes, but rather tends to prevent them. 
Suppose a soil to consist of minutely comminuted 
particles, to be free from stones or gravel, to pos- 
sess a considerable tendency to cohesion or con- 
solidation—suppose it to be one of those clays, or 
fine loams, or greasy moulds which, when wetted 
and slightly rubbed, take a skin or surface almost 
as smooth as crockery—a reflecting farmer will 
see at a glance that, under certain conditions of 
weather, this soil may, by the very process of 
thorough pulverization, be in a short time ren- 
dered almost impenetrable by the air,—and that, 
in order to effect its aeration, the tilling of it 
must be accompanied with such a kind of manur- 
ing as, either by mechanical or by chemical ac- 
tion, will diminish its tendency to cohesion. The 
fine powdering of the soil, let it be understood, 
only occasions every part of a seed or root to be 
in contact with the materials of food; and the 
porosity or loose texture of the soil, during the 
whole period of a plant’s growth, is requisite for 


the digestion of these materials by the supply of 


air. Hence, the utility of hoeings and other stir- 
rings of the soil during the growth of plants,— 
and the necessity of proportioning the extent or 
number of these operations to the degree of stiff- 
ness or looseness naturally possessed by the soil. 
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AERIAL ROOTS. 


Air is supplied, however, not only in a direct 
manner by the atmosphere, but indirectly and 
quite as necessarily and efficiently by water. The 
free circulation of water in the soil, by its ready 
descent as liquid and its ready ascent as vapour, 
|| is essential for the sake of the water’s own agency 

upon plants,—so much so that the farmer must 

provide for both a free filtration at the surface, 
and a free drainage in the subsoil; but this cir- 
culation of water—at least downward—is not less 
important for the conveyance into the soil of 
oxygen, carbonic acid, and ammoniacal gas, the 
last contained in rain-water itself, and the first 
and second contained in the atmospheric air. All 
| water which is exposed to the atmosphere con- 
tains a sufficient proportion of the atmospheric 
gases to be distinctly perceived by the human 
palate ; and hence running waters, taken directly 
from fountain or river, have always an agreeable 
| gout or flavour, while the same waters, when de- 
| prived of their atmospheric gases by boiling or 
| distillation, are always disagreeable and vapid. 
Any running water, therefore, when permitted to 
circulate freely in the soil, carries along with it a 
certain amount of aeration. But rain-water is 
most eminently aerative; for it descends so far 
' and in such small drops, and is so tossed by the 
| wind or moving air, that it completely saturates 
_ itself with the atmospheric gases; and, as already 
hinted, it also brings down the ammoniacal va- 
pours which escape from animal decompositions, 
| and, by depositing these in the soil, supplies one 
of the most fertilizing and vital of manures. The 
plentiful collection or drinking up of air, and the 
carrying of this into the soil to operate upon the 
| spongioles of plants, isa main reason why artifi- 
| cial waterings with a very fine rose are much 
more beneficial than waterings with a rose of 
comparatively larger orifices. See articles Arr, 
ATMOSPHERE, GERMINATION, and ELABORATION. 

AERIAL ROOTS. Roots which issue from the 
upper stem, and descend through the air to the 
soil, either in virtue of the natural habits of a 
plant, or in consequence of its growing in extra- 
ordinary circumstances. The stem of the plant 
called Pandanus odoratissimus, is of comparatively 
small diameter at the base, but widens as it 
ascends; and as it is arborescent, and cannot 
readily admit the internal descent of root fibres 
originating in its wider part, it sends out these 
fibres from buds considerably above the surface 
of the ground, to descend through the air to the 
soil, and there to accomplish the double purpose 
of giving the plant stability, and of supplying it 
with nourishment——In 1817, at Newabbey in 
Kirkcudbrightshire, a plane-tree, 20 feet in height, 
was growing on the top of a stone-wall, which 
measured 10 feet from the ground. “On this 
bare and scanty soil, it could not originally have 
found much nourishment, and could not send 
down its roots through stone and mortar. Ac- 
cordingly it had been compelled, many years be- 
ee to protrude them into the open air. They 
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elongated by descent, clinging to the side of the 
wall, and throwing out neither bud nor branch 
till they reached the ground, which they did after 
a period of several years: Here, having plunged 
their extremities into the soil, they found and 
transmitted the necessary nourishment, and the 
tree grew with vigour.” [Keith’s Lexicon, on the 
authority of the Philosophical Magazine.] Aerial 
roots have, in some recent instances, been forced 
from some hothouse plants in the conducting of 
experiments for ascertaining how far vegetation 
may be maintained in independence of the soil; 
but they have been produced only by slow de- 
grees, in successive stages, and in the course ofa 
prolonged, cautious, and piecemeal process of de- 
tachment from the soil and suspension in the air. 
The only practical lesson of any consequence 
taught by these experiments, is the important one 
that all plants derive a large proportion of their 
nourishment from the air, that some may be 
trained to nourish themselves wholly from it, and 
that most employ the soil more for their me- 
chanical fixture or for the preparation of their 
food, than for any purposes of proper nourish- 

| 

| 


ment, 

AERIDES. See Arr-Prants. 

AERIE. The nest of eagles, hawks, and other 
birds of prey. 

AERIFORM BODIES. A term of frequent oc- 
currence in chemistry and physics. Bodies exist 
in three states; as solids, liquids, or aeriform 
bodies; and these last are divided into vapours 
and gases. Vapours are characterized by the 
readiness with which they return to a liquid or 
a solid state, at or above ordinary temperature 
and pressure. Thus the vapour of mercury 
readily condenses into the liquid metal; and the 
vapour of camphor easily returns to its solid state, | 
Gases, on the other hand, are always aeriform at | 
common temperature ; nor can they be rendered | 
liquid or solid without a considerable increase of 
pressure, or reduction of temperature, or both 


conjoined, Some of them, indeed, have never | 
| 


yet been condensed, But the distinction between 
vapours and gases is not absolute, but one of con- 
venience only: for in the only point of difference, 
—the relative forces which they oppose to con- 
densation,—they graduate into each other. In 
common with liquids, they are also termed fluids ; 
and aeriform bodies are elastic fluids without co- 
hesive but probably with adhesive force; while 
liquids are inelastic fluids under the laws of co- 
hesion. 

AEROLITES. Meteoric stones. They are of 
various sizes, and fall sometimes singly, some- 
times in showers, Most of them vary in size from 
the bulk of a pin’s head to that of a pea; and few 
are more than three or four pounds in weight ; 
but one which fell in Bahia, in Brazil, weighs 
about 14,000 pounds. Their fall is usually pre- 
ceded or accompanied by meteoric lights and 
sounds. They bear a close resemblance to each 


other in both texture and mineral composition, 
D 


| 
i 
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yet considerably differ from all known mineral 
substances in the crust of our world. They have 
a rough or granulated, unglossy, black-coloured 
surface ; they have an interior texture, greyish in 
colour, and more or less granulated ; and, judging 
from an analyzed specimen which fell in York- 
shire, they consist of 75 parts of silica in every 
162, of 37 parts of magnesia, of 48 parts of oxide 
of iron, and of 2 parts of oxide of nickel. Their 
origin has been a problem among philosophers ; 
and the place of it has been variously assigned to 
our own atmosphere, to the moon, and to some 
of the planets. 

AEREOMETRIC BEADS. Instruments for 
ascertaining the comparative richness of any spe- 
cimen of milk in the elements of butter and 
cheese. New milk, on account of containing the 
oily matter of butter, is lighter than skimmed 
milk; and skimmed milk, on account of containing 
the curdy matter of cheese, is heavier than whey. 
Now if any specimen of new milk, as soon as 
cooled, be tried by the aereometric beads, if the 
skimmed milk of it, immediately after the re- 
moval of the cream, be also tried, and if the whey, 
immediately after the extraction of the curds, be 
likewise tried, the difference of specific gravity 
which the beads indicate between the new milk 
and the skimmed will show the proportion of 
butter, and the difference of specific gravity which 
they indicate between the skimmed milk and the 
whey, will show the proportion of cheese. ‘These 
beads were invented in 1816 by Mrs. Lovi of Edin- 
burgh. See articles Lacromermr and Mirx. 

JSCULUS,—popularly Horse Cuestnut. A 
genus of deciduous trees, forming the type of the 
order Hippocastanee. The common horse chest- 
nut, dsculus hippocastanum, was brought from 
the northern parts of Asia to Hurope about the 
middle of the 16th century, and to England about 
the year 1683 or 1689; and, for sometime after 
its introduction, was in much greater favour than 
in recent times. It is a large and singularly 
handsome tree; it grows to the height of 70 or 
80 feet; and, though sending out long and large 
branches, it forms a close thickset head of beau- 
tiful parabolic outline. Its leaves are large, 
palmated, and of a dark green colour; and they 
appear very early in spring, and possess surpass- 


» 


ing beauty while in the process of unfolding. 


from the body; but they unhappily begin to fall 
at a correspondingly early period, and make a 
litter below the trees from the month of July till 
the branches become quite bare. Its flowers are 
eminently handsome; they stand thick and prom- 
inent among the foliage, in the form of fine spikes ; 
and, seen at even a brief distance, they appear 
almost to rival the oriental hyacinth. Young 


shoots start and grow with such rapidity and 


vigour, that instances of them have been observed 
18 inches in length, and covered with leaves 
within three weeks of the period of the tree’s ex- 
foliation. 

When the horse chestnut stands in isolated 
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positions, or when it forms rounded groups in 
lawns and parks, it is one of the most eminently 
ornamental trees grown in Britain, and, for 
beauty of form, foliage, and flower, during the 
season of its bloom, is absolutely without a rival ; 
yet, in consequence of the litter made by its 
leaves throughout the autumn, it is an undesir- 
able tree for avenues or for the immediate vicinity 
of roads. Its uses, as a timber tree, are scarcely 
superior to those of the most common brush- 
wood. Its nuts or fruit, in this country, are | 
greedily eaten by deer, and have been used 
for the fattening of swine; in Turkey they are 
ground to powder, and mixed with the provender 
of horses, especially of such as are broken-winded 
or troubled with coughs; and in Switzerland, 
they are crushed as food for sheep, and given in 
meals of 2 pounds to each sheep morning and 
evening, and are said to be in universal repute, 
not only for the fattening of the animals, but for 
producing excellently flavoured mutton. 

The horse chestnut is propagated from the 
fruit. The best time for sowing is October; yet, 
in consequence of general inability to have ground 
then in readiness, the common time of sowing is 
early in spring. The nuts, when not sown in 
October, ought to be preserved in dry sand; and, 
as some of them are likely to lose their vitality, | 
they ought to be put in water, and only those 
taken for use which are found to sink. They 
should be sown in Grills, about two inches asun- 
der ; the seedlings may, next year, be transplanted 
toa nursery-bed ; and the young trees, when large 
enough to be removed to their final destination, 
ought to be placed with care in a well-prepared 
site, and protected by a proper local fence from 
cattle. After the trees are fairly in their place, | 
they should never be touched by knife or hatchet, 
but should be allowed, by thoroughly natural de- 
velopment, to form their fine parabolic heads, and 
assume their utmost beauty. 

A number of other varieties or species of the | 
horse chestnut than the common one are known 
to botanists and gardeners, and grown as orna- 
mental plants. The chief of these are the golden- 
striped, sculus hippocastanum foliis aureis,— | 
the silver-striped, A. hippocastanum folits argen- 
tevs,—the double-flowered, A. hippocastanum flore 
pleno,—the flesh-coloured, A. carnea,—the rose- 
coloured, A. rosea,—the red-coloured, A. rubicun- 
da,—the American, A. Americana,—the Ohio, A. 
Ohioensis,—the long-spiked, A. macrostachya,— 
the pale-coloured, A. pallida,—the yellow-colour- 
ed, A. flava,—the smooth-leaved, A. glabra,—the 
variegated-flowered, A. hybrida,—the dwarf, A. 
discolor,—the neglected, A. neglecta,—the lowly, 
A. humilis,—lLyon’s, A. Lyont,—and a kind called 
Whitley’s fine scarlet. But about one-half of 
these belong to the recently constituted genus 
Pavia. Though the kinds named carnea, rosea, 
and rubicunda, are sold as different species, 
or at least as well-marked varieties, they are 
really identical with one another; and though 
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they are sold under the name of scarlet-flowered 
horse chestnuts, the only really scarlet-flowered 
variety at present known is that called Whit- 
ley’s fine scarlet, and recently introduced from 
America. ‘Two well-marked varieties of the yel- 
low-flowered horse chestnut are known. ‘The 
American horse chestnut is a very good sort, with 
red or pink flowers; the variegated-flowered, is 
a desirable kind; and the long-spiked flowers 
freely, and is a compact and erect grower. 

A group of ornamental shrubs or small trees 
shares with the esculus the more general botanic 


| name of Hippocastanee, or plants of the horse 


chestnut family ; and, though now made a separ- 
ate group or genus of that family under the name 
of Pavia, they formerly shared even the generic 
name of zesculus, and were popularly called scar- 
let horse chestnuts. These shrubs grow to the 


| height of about 16 or 18 feet; their growing 


shoots in summer are of a reddish hue; their 
leaves are palmated, and somewhat similar to 
those of the <esculus, but smaller; and their 


_ flowers bloom from April till about the middle of 
_ June, are of a bright red colour, and continue in 


succession during upwards of six weeks. The 
principal species or varieties of the Pavia—some- 


| times popularly called the Buck’s Eye Tree—are 


seven in number, and designated rubra, carnea, 
humilis, hybrida, flava, neglecta, and macrostachya. 
—Treatise on Planting in Library of Useful Know- 
ledge.—Marshall on Planting —Miller’s Gardener’s 
Dictionary.—Loudon’s Gardener's Magazine, vol. 
ii.— The Gardener's Chronicle, 1843.— Loudon’s 
Hortus Britannicus. 

AESTIVATION. The flowering or summer 
condition of plants; as vernation or leafing is 
their spring condition, ripening or fructification 
is their autumn ccndition, and sleeping or hyber- 
nation is their winter condition. 

AUTHIOP’S MINERAL. The black sulphuret 
of mercury. It is occasionally used as an alter- 
ative in cases of mangy affections in any of the 
animals of the farm, and in cases of surfeit or 
foulness of skin in the horse. The dose of it is 
three drachms daily for the horse ; and an accom- 
panying dose of four drachms of cream of tartar 
is advantageous. 

AETHRIOSCOPE. A recently invented in- 
strument for detecting and indicating pulsations 
or sudden streams of altered temperature in the 
atmosphere. Pulsations or dartings of heat up- 
ward from the earth to the higher regions of the 
atmosphere, and of cold downward from the higher 
regions of the atmosphere to the earth, are now 
believed to be a distinct phenomenon in meteor- 
ology, and to possess a very intimate connexion 
with changes of weather, and particularly with 
the fall of dews ; and as they are undetected by 
our ordinary weather-glasses, and unindicated by 
all our other means of prognostication, an instru- 
ment which shall really detect and measure them, 
promises to be of considerable value to the far- 
mer. The aethrioscope, however, has not yet been 


AEKTHRIOSCOPE. ol 


sufficiently tried to establish confidence in its 


powers ; and even if in principle a successful in- | 


vention, it will probably admit of material im- 
provement. The following somewhat florid ac- 
count of it, taken from the article ‘ Climate’ in 
the seventh edition of the Encyclopedia Britan- 
nica, rather speculates as to what an improved 
instrument may effect, than states what the pre- 
sent instrument has actually accomplished ; and 
is introduced here less for the sake of what it 
says respecting the instrument itself, than for 
sake of the notice which it contains of the pulsa- 
tions of the atmospheric temperature. “ The 
aethrioscope opens new scenes to our view. It 
extends its sensations through indefinite space, 
and reveals the condition of the remotest atmo- 
sphere. Constructed with still greater delicacy, 
it may perhaps scent the distant winds, and de- 
tect the actual temperature of any quarter of the 
heavens. The impressions of cold which arrive 
from the north will probably be found stronger 
than those received from the south. But the 
facts discovered by the aethrioscope are nowise 


‘at variance with the theory of the graduation of 


heat from the equator to the pole, and from the 
level of the sea to the highest atmosphere. The 
internal motion of the air, by the agency of oppo- 
site currents, still tempers the disparity of the 
solar impressions ; but this effect is likewise ac- 
celerated by the vibrations excited from the un- 


equal distribution of heat, and darted through | 


the atmospheric medium, with the celerity of 
sound. Any surface which sends a hot pulse in 
one direction, must evidently propel a cold pulse 
of the same intensity in an opposite direction. 
The existence of such pulsations, therefore, is in 


perfect unison with the balanced system of aerial | 
The most recondite principles of har- | 
mony are thus disclosed in the constitution of | 
In clear weather, the cold | 
pulses then showered entire from the heavens | 
will, even during the progress of the day, prevail | 


currents. 


this nether world. 


over the influence of the reflex light, received on 
the ground, in places which are screened from 
the direct action of the sun. Hence at all times 
the coolness of a northern exposure. Hence, 


likewise, the freshness which tempers the night | 


in the sultriest climates, under the expanse of an 
almost azure sky. The coldness of particular 


situations has very generally been attributed to | 


the influence of piercing winds which blow over 
elevated tracts of land. This explication, how- 
ever, is not well founded. It is the altitude of 
the place itself above the level of the sea, and not 
that of the general surface of the country, which 
will mould its temperature. A cold wind, as it 
descends from the high grounds into the valleys, 
has its capacity for heat diminished, and conse- 
quently becomes apparently warmer. The pre- 
valence of northerly above southerly winds may, 
however, have some slight influence in depress- 
ing the temperature of any climate. In our 
northern latitudes, a canopy of clouds generally 
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screens the ground from the impressions of cold. 
But within the arctic circle, the surface of the 
earth is more effectually protected by the per- 
petual fogs which deform those dreary regions, 
and yet admit the light of day, while they ab- 
sorb the frigorific pulses vibrated from the higher 
atmosphere. Even the ancients had remarked 
that our clear nights are generally likewise cold. 
During the absence of the sun, the celestial im- 
pressions continue to accumulate ; and the ground 
becomes chilled to the utmost in the morning, at 
the very moment when that luminary again re- 
sumes its powerful sway. But neither cold nor 
heat has the same effect on a green sward as on 
a ploughed field, the action being nearly dissi- 
pated before it reaches the ground among the 
multiplied surfaces of the blades of grass. The 
lowest stratum of air, being chilled by contact 
with the exposed surface, deposits its moisture, 
which is either absorbed into the earth, or at- 
tracted to the projecting fibres of the plants, on 
which it settles in the form of dew or hoar-frost. 
Hence the utility, in this country, of spreading 
awnings at night, to screen the tender blossoms 
and the delicate fruits from the influence of a 
gelid sky ; and hence, likewise, the advantage of 


| covering walled trees with netting, of which the 


meshes not only detain the frigorific pulses, but 
intercept the minute icicles, that, in their forma- 
tion, rob the air of its cold.” See articles Ar- 
MOSPHERE, Duw, TEMPERATURE, CLIMATE, and 
WEATHER. 

AFFINITY. That variety of attraction which 


| is exerted between different kinds of matter, at 


insensible distances, uniting them into a new 
body, possessed of properties essentially different 
from those of its constituents. By acting only 
at insensible distances, it is sufficiently distin- 
guished from gravity ; exerted only between dif 
ferent kinds of matter, it is very different from 
cohesion ; but it is more difficult to draw a nar- 
row line of demarcation between affinity and 
that form of attraction which is usually placed 
under heterogeneous adhesion, viz., the attraction 
evinced in solution, for the latter seems to form 
a connecting link between chemical and other 
kinds of attraction. The latter part of the above 
definition, that “it forms bodies essentially dif- 
ferent,” will serve to distinguish it from attrac- 
tion in solution. 

Affinity is not always exerted between bodies ; 
thus fluorine does not combine with oxygen, but 
readily with metals. Carbon does not unite with 
mercury, but combines with oxygen, iron, Wc. 
It is therefore elective in its character, preferring 
one body to another. Such a view, however, is 


| | only in accordance with the present state of the 


| science, for it is possible that each element may 


combine with each of the others; but that 


| other forces interfere with the exercise of af- 
|| finity. Thus nitrogen may have a strong attrac- 


tion for the metals, and the reason why such 
compounds are difficult to make and easily 
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decomposed, may be the highly elastic state of 
nitrogen. 

As far as we know, it acts at insensible dis- 
tances, but it is possible that the distance to 
which its energy extends may be measured. 
Thus the union of some bodies by friction, when 
in a minute state of mechanical division, seems 
to hint at a sensible distance of action. 

Affinity must be sufficiently powerful to over- 
come the opposing forces of gravity, cohesion, 
and elasticity. The bodies must be in immediate 
contact, since the action is at insensible distances. 
It is rarely sufficient to pulverize two solids, how- 
ever fine, to induce their chemical union, for their 
particles do not admit freely of motion, but by 
constant and rapid trituration many points of 
surface are brought in contact nearly at one 
time, and combination may ensue ; in this man- 
ner sulphur and finely divided copper unite with 
the evolution of heat. The affinity of bodies is, 
therefore, promoted by everything which tends 
to their close approximation ; in solids, by their 
pulverization and intermixture, this attraction 
residing in the ultimate particles of bodies ; in 
gases, by their spontaneous diffusion through 
each other, which occasions a more complete in- 
termixture than is attainable by mechanical 
means ; and between liquids, or between a liquid 
and solid by the adhesive attraction which liquids 
possess, which must lead to perfect contact, and 
also by a disposition of liquid bodies to intermix, 
of the same physical character as gaseous diffu- 
sion. Hlevation of temperature has certainly often 
a specific action in increasing the affinity of two 
bodies ; but it also often acts by producing a 
perfect contact between them, from the diffusion 
or vaporization of one or both bodies. Hence, 
no practice is more general to promote the com- 
bination of bodies than to heat them together. 
Thus fused sulphur Coes not unite with carbon, 
but must be brought in the vaporous state, in 
contact with carbon: effloreseed carbonate of 
soda absorbs carbonic acid at first, slowly ; but 
more rapidly in proportion as absorption develops 
heat, until at length its absorption is violent. 
Carbon, iron, &c., must be heated in oxygen to de- 
velop their affinity for it. 

Light may frequently induce union like heat ; 
thus chlorine with hydrogen or carbonic oxide. 
Electricity may also unite gases by heat or com- 
pression, as hydrogen and oxygen, &c. The ex- 
pansion of a gas often assists affinity ; thus phos- 
phorus exhibits slow combustion in oxygen at a 
lower temperature, the more the gas is expanded. 
Condensation frequently effects union by the heat 
it develops, and by bringing the particles in closer 
contact, 

If the affinity between two gases is sufficiently 
great to begin combination, the process is never 
interrupted, but is continued from the diffusion 
of the gases through each other till complete, or 
at least till one of the gases is entirely consumed. 
Thus when hydrochloric acid and ammoniacal 
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_ the imperfection of contact. 
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gases, in equal measures, are introduced into a | time in that state without exhibiting any affinity | 


jar containing at the same time a large quantity 
of air, the formation of hydrochlorate of ammonia 
proceeds, the gases appearing to search out each 
other, till no portion of uncombined gas remains. 
The combination of two liquids, or of a liquid and 
a solid, is also facilitated in the same manner by 


the mobility of the fluid, and proceeds without 
| interruption, unless, perhaps, the product of the 
|| combination be solid, and by its formation inter- 
| pose an obstacle to the contact of the combining 
_ bodies. 


But the affinities of two solids which are 
not volatile, are rarely developed at all, owing to 
Even the action of 
very powerful affinities between a solid and a 


_ liquid or a gas, is often arrested in the outset from 


the physical condition of the former. Thus the 


affinity between oxygen and lead is certainly con- 
siderable, for the metal is rapidly converted into 
a white oxide, when ground to powder and agi- 
tated with water in its usual aerated condition ; 


and in the state of extreme division in which 
_ lead is obtained by calcining its tartrate in a glass 


| of several years: 


tube, the metal is a pyrophorus, and combines 
with.oxygen when cold, with so much avidity as 
to take fire and burn the moment it is exposed 
to the air. Jron also, in the spongy and divided 
state in which it is procured by reducing the 
peroxide by means of hydrogen gas at a low red 
heat, or by treating the oxalate in a tube, absorbs 
oxygen with equal avidity at the temperature of 
the air, and takes fire and burns. But notwith- 


| standing an affinity for oxygen of such intensity, 
_ these metals in mass oxidate very slowly in air, 
_ particularly lead, which is quickly tarnished in- 
_ deed, but the thin coating of oxide formed does 


not penetrate to a sensible depth in the course 
The suspension of the oxidation 
may be partly due to the comparatively small 
surface which a compact body exposes to air, and 
which becomes covered by a coat of oxide, and 
protected from farther change; but partly also 
to the effect of the conducting power of a consi- 
derable mass of metal in preventing the elevation 
of temperature consequent upon the oxidation of 
its surface ; for metals oxidate with increased 
facility at a high temperature, such as the lead 
pyrophorus quickly attains from the oxidation of 
the great surface which it exposes, compared 
with its weight. The heat from the oxidation of 
the superficial particles of the compact metal, 
however, is not accumulated, but carried off and 
dissipated by the conducting power of the con- 
tiguous particles, so that elevation of temperature 
is effectually repressed. It thus appears that the 
state of aggregation of a solid may oppose an in- 
superable bar to the action of a very powerful 
affinity. 

The affinity of two bodies, one or both of which 
are in the state of gas, is often promoted in an 
extraordinary manner by the contact of certain 
solid bodies. Thus oxygen and hydrogen gases 
may be mixed and retained for any length of 


for each other, and the gaseous mixture may, in- || 


deed, be heated in a glass vessel to any tempera- 
ture short of redness, without showing any dis- 
position to combme. But if a clean plate of 


platinum be introduced into the cold mixture, | 
the gases in contact with the metallic surface in- | 


stantly unite and form water; other portions of 
the mixture come then in contact with the pla- 
tinum and combine successively under its influ- 


ence, so that a large quantity of the gaseous mix- | 


ture may be quickly united. 


Chemical combination of two bodies seems | 
often to take place only by the co-affinity of other || 


bodies with each other. Thus nitrogen and hy- 


drogen gases do not form ammonia by direct || 
union, but by the oxidation of tin by nitric acid | 
or by nitric oxide and water; the metal abstracts | 
oxygen both from the water and nitrous body, || 
evolving nitrogen from the latter and hydrogen | 


from the water, which, in their then nascent 
state, combine to form ammonia. 


== 


Such com- || 


binations of bodies in their nascent state are | 
very numerous, and we are unable to produce a 


large number of them in any other way; such, | 


for example, are numberless artificial compounds, 
developed in the province of organic chemistry. 
There is another singular operation of affinity 
allied to the preceding, which is not well under- 
stood. It may be termed inducing, inductive, or 
imparted affinity. Attention was drawn to it by 


Liebig, in a general way, who classified some of | 


the facts by the law, that a body while in the act | 


of combining has the power of imparting the 
same action to another body in contact with it, 


inducing it to unite with a third body, when it | 
would not have done so under similar circum- | 
Nitrogen and | 


stances, without such contact. 


oxygen do not unite by heat, and indeed difficultly 
in any way ; but hydrogen burned in the air pro-— 
duces water containing nitric acid; platinum is 


wholly insoluble in and not oxidized by nitric 


acid when alone, but it is so when alloyed with | 


silver. This interesting subject is deserving of 


a full and extended investigation, which would | 
unquestionably lead to a much more thorough | 


knowledge of the operations of affinity than we 


at present possess.—Dooth’s and Boye’s Encyclo- | 


pedia of Chemistry. 


AFRICAN ALMOND,—botanically Brabejum. | 
A tender evergreen tree of the Protea family. It | 
attains a height of fifteen feet ; and its racemes | 
of splendid flowers have been compared in their | 


appearance to a sceptre. | 
AFRICAN LILY,—botanically Agapanthus. A 
genus of flowering bulbous-rooted plants of the 
hemerocallis or day-lily family. They are much 
esteemed by gardeners, and carry handsome blue 
flowers. The number of species is only three. 
AFRICAN MARIGOLD,—botanically Tagetes 
erecta. A well-known and favourite annual 
flowering plant of the composite tribe. It isa 
native of Mexico, but has long been naturalized 
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and generally diffused in the gardens of Great 
Britain. Its popular epithet ‘ African’ is an ab- 
surd misnomer. Five varieties of the plant were 
cultivated in the days of Miller,—the pale yel- 
low, the deep yellow, the orange-coloured, the 
middling, and the sweet-scented. Unless the 
seeds are carefully gathered from the finest 
flowers, all the varieties are very apt to degen- 
erate. The plant flowers from July till the sea- 
son of frost. 

AFTERBIRTH. The membranaceous or solid 
discharge which follows the expulsion of a foetus. 
It is technically called placenta, from its simi- 
larity of form to a cake. See articles ABorTion 
and PARTURITION. 

AFTERGRASS. The second crop of grass in 
a season, or that which grows after mowing. 
The word is often applied to the second crop of 


| grass under any conditions, and sometimes even 


to the grass which is cut after some kinds of corn 
crops; but it is better understood when restricted 
to the second crop of meadow lands, or to that 


_ which follows a first and mown grass crop. The 
‘late Mr. G. Sinclair, who conducted a course of 


elaborate experiments to ascertain the compara- 
_ tive nutritiousness of the various grasses to one 


another, and of the same grasses under different 


conditions, found that a certain quantity of per- 
ennial ryegrass, when taken in flower from a 
water meadow which had been fed off with sheep 


till the end of April, contained 72 grains of nu- 


tritious matter,—that the same quantity taken 
from a portion of the same meadow which had 
not been fed off, contained 100 grains,—that the 


_ same quantity taken from a rich old depastured 
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field which had been shut up from stock at the 
end of April, in order to its yielding a crop of 
hay, contained 95 grains,—and that the same 


| quantity taken from a portion of the same field 
_ which had not been recently depastured, con- 
tained 120 grains. 


This analysis not only is of 
great general interest, for evincing how very 


widely the intrinsic value of a grass varies under 


different conditions of growth; but also possesses 
special interest on the subject of aftergrass, as 
showing that the plants of which it consists are 
likely to be much affected in their worth by the 
treatment which the field receives both before 
the growth of the spring crop and after it is cut 
down. Mr. Sinclair analyzed 64 drachms weight 
of each of. several kinds of grasses in the spring 
crop, and in the aftergrass of meadows, and found 
the following results :—Sweet-scented vernal grass 
contained 1 drachm 3 grains of nutritious matter 
in the spring crop, and 2 drachms 1 grain in the 
aftergrass ; sweet-scented soft grass contained 
4 drachms 1 grain in each of the crops ; smooth- 
stalked meadow-grass contained 1 drachm 3 grains 
in each of the crops; short blue meadow-grass con- 
tained 2 drachms in each of the crops; cow grass 
contained 2 drachms 1 grain in each of the crops; 


_ creeping fescue-grass contained 1 drachm 2 grains 


in each of the crops ; round panicled cock’s-foot 
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grass contained 2 drachms 1 grain in the spring 
crop, and 1 drachm 2 grains in the aftergrass ; 
meadow fox-tail grass contained 3 drachwms | grain 
in the spring crop, and 2 drachms in the after- 
grass ; larger-leaved creeping bent-crested dog’s- 
tail grass contained 4 drachms 1 grain in the 
spring crop, and 2 drachms 2 grains in the after- 
grass ; hard fescue-grass contained 3 drachms 2 
grains in the spring crop, and 1 drachm 1 grain 
in the aftergrass ; Welsh fescue-grass contained 
2 drachms 1 grain in the spring crop,and 1 drachm 
1 grain in the aftergrass; and yellow oat grass 
contained 3 drachms 3 grains in the spring crop, 
and 1 drachm 1 grain in the aftergrass. Thus 
only one of the grasses, and that a mere condi- 
ment, was found of greater value in the after- 
grass than in the spring crop; five, and these of 
only second or third rate importance, were found 
of equal value in the two crops; and six, of aggre- 


gately more important character than the others, | 


were found to be of very much greater value in 
the spring crop than in the aftergrass. Yet the 
case of perennial ryegrass already stated,—on 
account of its being the case of by far the bulkiest 
of the artificial grasses usually grown, and on 
account also of the very marked variations which 
it exhibits in the value of the plant under differ- 


ent conditions of growth,—is much the most im- | 


portant of them all, and strongly proves the ne- 


cessity of making the principles and calculations | 
of an enlightened economy to bear upon the gen- | 


eral treatment of grass lands. 

The aftergrass of meadows of all kinds, when 
not designed to be cut down for hay or rowen, 
ought, in every well-regulated system of hus- 
bandry, except in extraordinary circumstances, 
to be fed off during autumn and the earlier parts 
of winter. 


- 


If the lands be firm, and the season | 


dry, the grass may be consumed by any class | 
of stock ; but some meadows cannot without | 


damage be depastured at any time by horse or 
black cattle, and most meadow lands are un- 
suited for them, or for any stock but sheep dur- 
ing winter. The bite of horses is so close as 
often, in soft ground, to tear up the herbage, to 
the damage or destruction of its roots; and the 
tread of black cattle, on clayey or moist grounds, 


makes holes which destroy the herbage for years, | 


and which hold stagnant water to the utter 
damage of the surrounding plants. An excellent 
practice, in most circumstances, is to depasture 
aftergrass with heavy stock during the dry part 
of the year, and to restrict it to sheep during 
winter. 
removed from meadow lands in November ; horses, 
in December; and sheep, not till February. But 


in Leicestershire, in Lincolnshire, and in many — 


other districts, stock of all kinds are allowed to 
remain on meadow lands, not only during winter, 
but till May, and sheep even till April. Much, it 
is obvious, must depend on the special character 
of the lands for firmness and fertility ; something 
also on the particular character of the season, 


In Middlesex, black cattle are usually — 


particularly the comparative dryness of the win- 
ter; and a good deal likewise on the other re- 
sources of the farm for the supply of food to stock. 
Yet a good farmer will be chary about damaging 
the young grass by too advanced pasturing in 
spring; he will take care to prevent the grass- 
roots of his meadow from destruction by tearing 
and deep treading ; and for these reasons, as well 


-as for others—if not urged by some unusual con- 


currence of circumstances—he will have all his 
aftergrass fed off clean against the first or second 
stage of winter, and will possess a sufficient store 
of hay, straw, mangel-wurzel, carrots, turnips, 
and other storeable provender for the entire feed- 
ing of his stock during the middle and last stages 
of winter, and for their partial feeding from the 
beginning of spring till the month of May. 

A peculiar treatment of meadows, called fog- 


| ging, was ascertained to prevail in the latter half 


of the last century in South Wales, and was in- 
troduced to English husbandry, and recom- 
mended, by the well-known Arthur Young. This 
treatment—to speak paradoxically —converted 
the whole yearly produce of the meadows into 
aftergrass; for it consisted in shutting up the 
meadows from all stock early in May, and keep- 
ing them completely untouched by scythe or 
beast till November or December, and then mak- 
ing them the feeding-ground of the whole stock 
of the farm till next May. “Many years ago,” 
says Mr. Young, “I knew a Suffolk clergyman 
who was in the regular habit of this singular 
practice, and spoke of it as a most profitable one. 
I have tried it thrice, and with success; it thick- 


ens herhage greatly, and yields far more valuable 


winter and spring food than any person would 
expect who never tried it.” This method, how- 
ever, as may be seen at a glance, can be profit- 
able or even practicable only on very dry firm 
land ; and hence, it existed in South Wales only 
upon upland pastures, and was tested by Mr. 
Young upon the sandy and semi-arid grounds of 
Norfolk. 

Another practice is, after cutting down and 
removing the hay crop of meadows, to keep the 
aftergrass untouched by either beast or scythe 
throughout the autumn and the winter, and to 
employ it for the spring feeding of sheep. This 
practice, we believe, is unknown in Scotland or 
the north of England, and seems to us at once 
wasteful, slovenly, and not over healthy ; yet it 
has been recommended by such eminent men as 
Young and Marshall and Dr. Wilkinson, and is 
asserted by many to provide the cheapest spring 
food for sheep in general, and a better food than 
turnips, cabbages, or any other kind whatever 
for ewes and lambs. Dr. Wilkinson says, “This 
food with him (the aftergrass kept intact till 
spring) afforded a more nutritive and healthful 
quality of milk from the ewes to their tender 


. lambs than turnips even in their best state.” 


Mr. Marshall says that, as a certain and whole- 
some provision for ewes and lambs in early spring, 
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the preserved aftergrass may be depended on as_ 
“the sheet-anchor, in preference to turnips, cab- 
bages, or any other species whatever of what is 
termed spring-food.” And Mr. Young says, “Ifa 
field of this kept aftergrass be seen at any distance, 
it appears most unpromising, being of the colour 
of very bad hay ; but enter it, and turn aside this 
covering with your hands, and the young green 
growth is found five or six inches high, nursed 
up by the shelter and warmth of the autumnal 
growth. I have often shown this to persons on 
my own farm, to their great surprise. The sheep 
eat both together ; and it is found to agree with 
them remarkably, being, as it were, hay and 
grass in the same mouthful. I do not conceive 
that it is possible to keep a full stock of sheep so 
cheaply in April by any other method as by this.” 
Our objections to the practice—subject however | 
to such slight modifications from peculiar cir- 
cumstances as probably account for the recom- 
mendations of these eminent agriculturists—are | 
that the grasses matured in autumn are, in a 
great measure, wasted,—that the remains of 
these grasses, in the form of what Mr. Young 
most inappropriately terms “hay,” are half-rotted 
by the moistures of winter, and cannot be whole- 
some food,—that some of the spring grasses are 
prematurely bitten down, and probably damaged, | 
—and that the whole of the lands are liable to a 
choking moisture about the roots of their plants, 
and will be found more or less overrun by slugs 
and insects. Some allowance, and possibly an 
ample one, must be made for the dry climate, 
the arenaceous soils, and the peculiar grasses 
which have been concerned in the successful in- 
stances of kept aftergrass; but on the usually | 
moist winter-grounds of Scotland and the north | 
of England, and with the ordinary mixtures of | 
pasture-grasses, whether spontaneous or sown, 
we should expect every farmer who might try 
this practice to find it at once dear, dirty, and 
unwholesome. A little confusion exists as to the _ 
proper name for kept aftergrass, Mr. Young call- 
ing it rowen and the Rev. Mr. Rham calling it | 
fog,— while the former name is more commonly | 
applied to the cut autumn crop, and the latter to | 
the kept growing grass of the whole year for the 
spring feeding of the entire stock of the farm. 
In the northern districts of England, the after- | 
grass is frequently kept untouched till November 
or even a later period, and is then used for the 
fattening of stock for the shambles, or for the 
pasturage of cows in order to the manufacture of 
cheese of superior quality. But this practice, as 
already hinted, occasions, in almost every in- 
stance, an extensive destruction of the grass- 
plants of meadows ; and it also causes the neglect 
or loss of the lower growth of the grasses which 
cannot be bitten by cows, but might be fully 
available for sheep. The name eddish is applied 
to the aftergrass treated according to this prae 
tice; and—as another instance of the looseness 
of agricultural nomenclature—the same name is 
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applied to the grass which grows among the 


stubble of cut corn. 


We have hitherto viewed the aftergrass as 
eaten off, or constituting pasture; but we must 
now glance at it as cut down, and constituting 
hay or rowen. In the former light, it is properly 
aftergrass ; and in the latter, it becomes techni- 
cally aftermath or lattermath. When meadew 
lands are rich, or when meadow hay is valuable, 
the treatment of the aftergrass as a crop for 
mowing, will usually be found profitable. Yet no 
general rule can be given to show, in every case, 
whether the depasturing or the mowing be the 
preferable course. When abundance of manure 
can be procured, or stimulating irrigation can be 
practised, or lamb-sucking is prevalent, or the 
market-price of hay is high, most farmers will 
probably judge it wise to cut a second crop of 


| hay, and to assign only the aftergrass of that 


second crop to the depasturing of stock. Yet in 
the neighbourhood of London, where manure is 
very abundant, this practice is regarded as un- 
economical and ultimately mischievous. When, 
on the other hand, a meadow is unusually low, 
wet, and retentive of water, it ought to be en- 
tered as seldom as possible by stock, and will 
yield better aggregate returns from second mow- 
ings than if it were trodden and ruptured by a 
full course of eating off. In most or all other 
circumstances, a meadow, if made to yield two 
crops of hay in the year, is certain to suffer more 
or less exhaustion, and, by wanting a requisite 
degree of pounding and abrasure from the feet of 
sheep or cattle, would probably become more or 
less infested with the vegetation of moss plants. 
As regards a field of sown grasses, however, the 
desire and effort of almost every farmer are, by 
all means, to obtain if possible a good second crop 
of hay. 

The cutting of the second crop of grass re- 
quires more skill and attention on the part of 
the mower, than the cutting of the first. The 
grass of the second crop is, in general, much 
lighter and shorter than the grass of the first ; 
and the scythe, except when in the hand of an 
expert workman, is apt to slice it, slip through 
it, or even rise over it. “Crops of this sort,” re- 
marks Mr. Loudon, “should always be cut as 
much as possible when the dew is upon them, 
and as soon as ever there is a tolerable growth ; 
as, by waiting, the season is constantly getting 
more unfavourable for making them into hay ; 
and when not well made, this hay is of little or 
no value.” Another important matter is to have 
the surface of the meadow in a firm condition, 
and with levels or slopes or inclined planes as 
smooth if possible as a bowling-green ; for if the 
surface be otherwise—especially if it abound in 
roughnesses and tiny undulations, the scythe 
will cut down only the body of the longest grasses 
and the tops of some of the shorter ones, and will 
leave an amount of understubble of tall plants 
and thick matting of dwarf.plants, probably 
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quite as great as the portion of herbage it re- 
moves. Ifa complete depasturing with sheep is 
to follow the mowing, the smoothness of the sur- 
face is of less consequence; but if only a partial 
depasturing or no depasturing whatever is to fol- 
low, the annual loss occasioned by the roughness 
of a meadow’s surface may be very serious. 

The hay of the aftermath—technically called 
rowen—is inferior in value to that of the spring 
crop. The main reason of this is its great com- 
parative deficiency in nutritious properties, as 


shown by the analysis of Mr. Sinclair which we | 


noticed at the outset ; and another reason is that 
it wants the seed-stalks of the plants, and in con- 


sequence is defective in some chief ingredients 


of the chemical composition of good fodder. This 
hay is not suitable for horses, especially for such 
as work hard, or are driven fast, or evince any 


tendency toward feebleness in the lungs; yet it | 


is quite good for sheep and black cattle, and par- 
ticularly for ewes and milk cows. 
well saved, is even a very profitable fodder for 
cows giving milk; for, in consequence of its 
being of a soft and succulent nature, and not so 
heating as other sorts of hay, it is well fitted to 
produce a large flow of milk. 
closely akin to this, is one reason why dairy far- 
mers cut the grass of their meadow lands so 


many times during summer ; though two other | 
reasons are the procuring of the fodder in a very | 


tender and succulent condition, and another is 
the stimulating of the grass plants to extend and 
multiply their herbage. Rowen is suitable and 
beneficial for feeding such ewes as are suckling 
house-lambs during winter, because in their case, 


as in the cow’s, it produces a comparatively | 
large flow of milk ; and it is well adapted, also, | 


for the feeding of such sheep as require the aid 
of hay during winter, and for the support of 
calves and of all sorts of young cattle which are 
kept as store stock. 


The failure of the second crop of clover in any | 
of the prevalent rotations in approved mixed | 
husbandry, is now unhappily an event of frequent | 
occurrence, and produces all the effects, in farm | 


economy, of the failure of aftermath, and in fact 
is often spoken of under that designation. A 


frequent device hitherto for compensating for | 


the failure, or obtaining a substitute for the pro- 
vender a-wanting, is to grow tares. But this crop 
has the serious double disadvantage of greatly 
exhausting the soil, and of not affording in its 
green state sufficient nourishment for hard-work- 
ing animals. A much more suitable substitute 
is a combination of such grasses as will mature 
their culms or flower-stems in the same season 
in which they are sown, and arrive successionally 
at height and ripeness so as to afford a succes- 
sion of forage, and, at the same time, admit o1 
being treated as the basis of a grass-course or 
several years in continuance, or of what is tech- 
nically designated permanent pasture. A com- 
bination of exactly this character is recommended 


Sa a eer 


A consideration | 


Rowen, when || 
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by Mr. Bishop of Methven Castle, in a paper 
which was published among the Highland So- 
ciety’s Prize Essays in 1839, and is stated to have 
been put to the test of experiments the results 
of which excited the attention and the high 
gratification of several gentlemen in the vicinity. 
Mr. Bishop’s first combination of seeds consisted 
of 4 bushels of Italian ryegrass, Lolium Italicum, 
—8 lb. of broad-leaved Timothy-grass, Phlewm 
pratense,—4% pecks of fescue grasses, including 
24, pecks of meadow fescue, Mestuca pratensis,— 
20 lb. of crimson clover seed, 7rzfoliwm incarna- 
tum,—8 lb. red clover, Trifoliwm pratense,—and, 
to secure permanent pasturage, 12 lb. of white 
clover, Trifolium repens,—the whole sown on the 
Ath of May, on about 24 imperial acres of land ; 


| and so astonishingly did it grow that it yielded 
| a mowing for the food of horses on the 15th of 


August,—it was afterwards partly cut a second 
time,—and it continued to yield an abundant 
supply till the end of October. “The weight of 
green produce cut in a dry state on the 26th of 
September, yielded at the rate of 10 tons 7 cwt. 
per imperial acre, and in hay 2 tons 3 cwt.” 
Mr. Bishop’s combination, in the second year of 
his experiment, had also distinguished success ; 
and it differed from the first, by increasing the 
red clover to 7 lb., lessening the crimson clover 


_ to 71b., adding 4 lb. per acre to the Timothy 


grass, adding 4+ lb. per acre of meadow foxtail 
grass, Alopecurus pratensis, and, to secure a bet- 
ter form of permanent pasture, adding some 


| of the poa and festuca genera to the white clover. 


See articles Hay, Grass-Lanps, Mrapow, SHEEP, 
and Carrin—A. Young’s Farmers Kalendar.— 
Hunter's Georgical Essays. — Sinclair's Hortus 
Gramineus Woburnensis—Low’s Practical Agri- 
cultwre.—Loudon’s Encyclopedia of Agriculture — 
Rhanws Dictionary of the Farm—Sinclair’s Code 
of Agriculture.—Sproule’s Treatise on Agriculture. 
—Prize Essays and Transactions of the Highland 
Society. 

AFTERMATH. See Arrercrass. 

AGAMOUS PLANTS. That class of plants in 
which, it is supposed, that no process of fecun- 
dation takes place, or in which there are no floral 
organs, or only such as have hitherto eluded the 
research of the naturalist. See Acoryneponous 
PLANTS. 

AGAPANTHUS. See Arrican Liny. 

AGARIC. A white fungus, used in medicine 
and by dyers. The kind used in medicine is 
commercially called female agaric, and grows on 
larches; and the kind used by dyers is called 
male agaric, and grows on oaks. It was formerly 
used as a styptic, but is now chiefly used for pre- 
paring amadow or German tinder. 

AGARICUS. The portion of the great family 
of fungi, which is represented by the cultivated 
and edible mushroom. See Musuroom. ‘The 
species of Agarici indigenous to Great Britain are 
exceedingly numerous; and, except in a few in- 
stances, all are decidedly poisonous, A discovery 


was made, about five years ago, that two or three | 


of the species form by deliquescence an inky fluid, 
which dries into a bister-coloured mass, is capa- 
ble of being used as a water-colour for drawings, 
and retains its colour in defiance of all the com- 
mon chemical agencies. Dr. Coxe of America, 
who put the discovery completely to the test, 
is disposed to think that the deliquescent fungi 
might be prepared into an excellent India ink ; 
that its dried deposit mixed with oil, might pro- 
bably answer for engravings; and that, as the 
ink appears to be indestructible by any agency 
short of burning, it might be tried for the filling 
up of bank notes and other valuable papers. The 
kinds of Agarici which possess the inky property 
appear to be those designated ovatus, cylindricus, 
and porcellaneus. A property somewhat akin to 
that of these inky species exists, in a small de- 
gree, in most mushrooms, and affords a ready 


means of separating the large numbers of them | 


which are poisonous, from the few which are 
edible. If a silver spoon, a silver coin, or an 
onion, be dipped into a vessel of seething mush- 


rooms, it will be stained into a darkish colour | 
when the mushrooms are poisonous, and quite | 


unstained when the mushrooms are wholesome. 
Whenever a fungus is pleasant in flavour and 
odour, it may be considered wholesome ; if, on 
the contrary, it have an offensive smell, a bitter, 
astringent, or styptic taste, or even if it leave an 
unpleasant flavour in the mouth, it should not 
be considered fit for food. The colour, figure, and 
texture of these vegetables do not afford any 
characters on which we can safely rely ; yet it 
may be remarked, that in colour, the pure yel- 
low, gold colour, bluish pale, dark or lustre brown, 
wine red, or the violet, belong to many that are 


esculent ; whilst the pale or sulphur yellow, bright | 


or blood red, and the greenish, belong to few but 
the poisonous. 
quently a compact, brittle texture; the flesh is 
white ; they grow more readily in open places, 
such as dry pastures and waste lands, than in 
places humid or shaded by wood. In general, 


those should be suspected which grow in caverns | 


and subterraneous passages, on animal matter 


undergoing putrefaction, as well as those whose > 


flesh is soft or watery. 
AGAVE. See American ALoz. 
AGE OF ANIMALS. Hither the average total 


lifetime of any species of animals, or the succes- | 


The safe kinds have most fre- | 


sive or precise period of lifetime of any individual | 


of a species. In general, the term of life among 


the mammalia is in direct proportion to the time | 


which they severally take in arriving at their full 


growth, exclusive of the period of gestation. Buf- | 


fon calculated, from many observations, that they 
lived seven times the period of growth; but it is 
very often only six times this period. Among 
the most remarkable exceptions to the above rule, 
we find man, with whom the average duration of 
life is far less than that of other species, relative 
to his time of growth. As he does not attain his 


| among the domestic animals. 


_undeservedly from all quarters. 


| longer than those of different propensities. 
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| full size until about the age of twenty years, his 


life ought to average a duration of 120 to 140 
years. Several individuals have attained these 
ages, and some have even passed them; but of 
those few who survive the first years of infancy, 
by far the greater number do not pass beyond 
the ages of seventy or eighty. This anomaly to 
the rule of Buffon is due to a multitude of cir- 


| cumstances, such as the mode of life, the abun- 


dance and excess of food, the want of temperance, 
and other results of an imperfect and misdirected 
civilization. For the same reason, the relation 
which the period of growth bears to the whole 
term of life, is not without many exceptions 
On the one hand, 
they receive the influence of a superabundant 
nourishment, and, on the other, are more fre- 


| quently preserved from those excesses to which 


this abundance might have given rise. Hence, 
the duration of life is often prolonged among the 
domestic animals beyond the term already speci- 
fied. The growth of the horse being commonly 
completed in about four or five years, it lives 
twenty-five or even thirty-five, provided the na- 
tural term of its existence has not been shortened, 
as happens too frequently, by ill treatment of every 
kind, by violent fatigues, as well as the want of 
attention and suitable nourishment. This animal 
presents, notwithstanding, several instances of 
remarkable longevity, and some individuals have 
been known to attain the advanced ages of sixty 
and even seventy years. As the ass takes nearly 


_ as long as the horse in reaching its full growth, 


the duration of its life ought to be nearly the 
same; yet it often breaks down before that period 
through injuries or neglect, which it receives most 
It is observed 
that animals, naturally disposed to chastity, live 
The 
mule and bardeau are usually unable to procreate, 
and accordingly they live longer than either the 
horse or ass. Very frequently mules die at the 


_ age of forty, and one has been known to attain 


the age of eighty years. The bull takes about 
two or three years in growing, and the natural 
period of its life terminates at fifteen to twenty 
years. The buffalo approaches the former very 
nearly in both of these respects ; yet it appears 
to take a little longer time in reaching its full 
growth, and hence lives to a more advanced age. 
The sheep has nearly the same period of growth, 
and also a corresponding period of life. The goat 
approaches to the same terms, both in respect to 
its growth and the duration of its existence; yet 
the extreme attachment of these two last-men- 
tioned species to sexual propensities serves to 


| abridge the ordinary period of their lives, in those 


few cases where man does not terminate their ex- 
istence suddenly for his own advantage. The hog 
being two years in attaining its full development, 
may reach the age of fifteen or twenty years, if 
not fattened before the term of puberty, as is 
most commonly done, though some old boars have 


‘tioned terms. 


AGE OF ANIMALS. 


been known to pass far beyond the above-men- 
We may thus perceive that the 
relation of the period of growth to the duration 
of life does not remain constant among the do- 


mestic animals. Itis, however, more precise with | 


the wild mammalia. The lion lives twenty-five 
years, according to Buffon, though several lions 
of the Tower-menagerie of London lived in con- 
finement to the extraordinary ages of sixty-three 
and seventy years, on the authority of Shaw. 
The mococo (Lemur catta) lives at least twenty 
years, the rabbit eight or nine; the hare seven ; 
the mouse only ashort time. The elephant, it is 
said, lives for two hundred years; the bear thirty ; 
and the wolf fifteen or twenty. Further, the dog 
usually lives fourteen years, though the lives of 
some individuals have been prolonged to twenty ; 
the cat lives nine or ten years, and the dromedary 
forty or fifty. Nothing positive is known regard- 
ing the ages to which the seals and the cetacea 
respectively attain ; it is, however, probable, from 
their near approximation to the fishes, in exter- 
nal characters, that they resemble them also in 
the average duration of life; in other words, they 
live to a very advanced age. This presumption 
is further confirmed with the seals, by the fact 
that they take a very long time in growing. But 
such facts as these are of a thousandfold less inter- 
est to the farmer than the indications or criteria 
of particular age in individual horses, cattle, and 
sheep. 

Age of the Horse.—The chief criteria of a 
horse’s age are certain successive and distinctive 
appearances of the teeth. The full set of teeth, 


or that possessed by the horse during the period | 
of its vigour, amounts in number to forty, and | 


consists of nippers, grinders, and tushes. The 


nippers are twelve in number, six above and six | 


below ; they are situated in front, and correspond 
to the incisors or front teeth of man; and they 


have their name from the peculiar action with | 


which the horse twitches or nips off the succes- 
sive portions of grass on which he browses. A 
polished and exceedingly hard substance, called 
enamel, covers all the parts of the nippers situated. 
outside of the gum; andas this is gradually worn 
away by the action of the teeth in gathering food 
and nipping the grass, a portion of it passes over 
the upper surface of the teeth, bends inward, sinks 
into the bone,and forms a little pit ; and the black- 
ening of the inside and bottom of this little pit by 
the food constitutes what is technically called the 
mark of age,—a mark, which is at first broadly 
distinct, but which gradually diminishes in con- 
sequence of the wearing down of the edge, and 
which therefore forms, during several years, an 
unerring criterion of the animal’sage. The tushes 
are four in number, two above and two below, at — 
the sides of the nippers, separating them from 
the grinders ; they are situated closer to the nip- 
pers than to the grinders, and closer to the nip- 
pers of the lower jaw than to the nippers of the 
upper ; and they increase their distance from the 


eo 


grinders in both jaws, as the age of the animal ad- 
vances. They have some resemblance in form to a 
cone; they protrude about an inch from the gum, 
and have a curved and sharp-pointed extremity ; 
they belong far less to the mare than to the male 
horse, being only stumps or germs in the former 
at five years of age, though fully developed in the 
latter ; and they perform no apparent office in 
mastication, but seem to have served, in the wild 
condition of the horse, as his principal weapons 
of offence. The yrinders—also called molars, jaw- 
teeth, or back teeth—are twenty-four in number, 
twelve above and twelve below ; they are strong 
double teeth, with sharp edges, but gradually lose 
their sharpness and become smooth as the animal 
advances in age; and they have great strength 
and endurance, and are employed in grinding 
down the hardest portions of the horse’s food. 


|. Enamel, similar to that of the nippers, completely 
| covers the tops and sides of the grinders ; but 
| this is gradually worn from the tops by the mutual 
' attrition of teeth and food ; and what remains is 


a compound surface of alternate layers of crusted 
petraser, enamel, andivory. Hach grinder of the 
upper jaw axoractices§ in embryo of five bony sub- 
stances or teethlets agglutinated by a powerful 


| cement into one compound tooth; and each 
| grinder of the lower jaw consisted in embryo of 
| four teethlets, and is smaller, narrower, and more 
| regular than an upper grinder ; and both, in con- 


sequence of their complex formation and mutual 
adjustment, possess a power of trituration, a 
strength of resistance, and an adaptation to the 
peculiar wants and constitution of the horse, 
which, in common with all the innumerable in- 
tricacies of animal organism, strikingly indicate 
the wisdom of the Creator. Neither the upper 
nor the lower grinders are placed horizontally ; 
but the upper have their higher side without, 
and shelve inward; the lower have their higher 
side within, and shelve outward,—and thus they 
achieve the grinding motion with a facility of 
action and a maximum of power, which indicate 
the beneficence and skill of the Almighty Maker. 
The highest criteria of age are afforded by the 
nippers ; the next highest, by the grinders ; and 
the least, by the tushes. 

At the time of the foal’s birth, or within three 
or four days after it, the first and second grinders 
of both jaws protrude through the gums, and are 
very large in proportion to the size of the jaw. 
About seven or eight days after birth, the two 
central nippers will be seen, as represented in fg. 
1, Plate J,; and though they afterwards seem small 
in comparison with the permanent teeth of the se- 
cond set, they at present appear so large as to fill 
the front of the mouth, Before the end of four 
weeks, the third grinder protrudes both above 
and below ; and before the end of six weeks, 
two nippers, additional to the two first, and at 
the sides of them, will protrude both above and 


that he has only four nippers, two in each jaw, 


below, so that if you, on raising a colt’s lips, find 
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you will know that he is a week old; but if, in- 
stead of four, he perceives eight, as in /%g. 2, 
Plate I., you may know he has been dropped at 
least a month. At the end of two months after 
birth, the two first nippers will have attained 
their full height ; and before the end of the 
third month, the second pair will be on a level 
with the first. From the third month till between 
the sixth and the ninth, both pairs of nippers will 
begin to be a little worn, and their outer edge, 
which was originally somewhat sharp and raised, 
will be reduced to a level with their inner edge. 
Between the sixth month and the ninth month, 
a third pair of nippers will protrude from above, 
and also a third pair from below ; thus completing 
the colt’s set of incisors, asin /%g.3, Plate. From 
this time till between the second and the third year, 
the several pairs of nippers will undergo change, 
and indicate age; only in their gradual wear. 
The foal’s nippers—altogether twelve in number, 
and technically called milk-teeth or foal-teeth— 
are easily distinguished by their smallness and 
whiteness from the permanent ones which succeed 
them ; they bear considerable resemblance to the 
foreteeth of a man; they are rounded in front, 
and somewhat hollow behind; and, previous to 
their being worn to a level by use, they possess 
a cutting surface, with the outer edge rising 
slantingly above the inner edge. 


of nippers are nearly level on the surface, and 
the third pair have lost some of their slant and 
sharpness; and ‘the mark’ in the first pair is 
wide and faint ; in the second pair, darker, longer, 
and narrower than in the first ; and in the third 
pair, darker, longer, and narrower than in the 
second. Hither at the completion of the first 
year, or soon afterwards, the animal gets a fourth 
grinder, so as to have six nippers and four grinders 
above, and the same number below; and from 
these indications—liable, however, to a little va- 
riation from differences in the time of weaning, 
and in the nature of the food subsequently used 
—its age may be accurately known. At the age 
of eighteen months, all the nippers are worn flat ; 
and the mark in the central pair is much shorter 
and fainter than at twelve months, while that in 
the other pairs is also much changed; and at 


the age of two years, the indications in the mark 


of the nippers are increased, the fifth grinder 
protrudes both above and below, and the front or 
first grinder gives way, and is succeeded by a 


large and permanent tooth, the first of the set or | 


series belonging to the adult horse. | 

The teeth of the second or permanent set begin 
to be secreted even at the foal’s birth ; they slowly 
and gradually grow beneath the roots of the first, 
pressing upon them, and causing them to be taken 
progressively away by the absorbent vessels ; and 
in general they continue this process till the 
crowns of the milk-teeth are quite deprived of 
their roots, and drop out; but in a few instances 
they push so far by the side of the milk-teeth, 


When the ani- | 
mal is a year old, the first and the second pairs _ | 
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rather than right beneath their roots, as to occa- 
sion their temporary transmutation into what is 
technically called wolf's teeth. The crown of a 
milk-tooth pressed sideways by its successor is 
pushed out of its place to the forepart of the first 
grinder ; it remains there for a considerable time, 
causing soreness of the gums, and sometimes ex- 
coriation in the cheek; and, very generally, it 
cannot wisely be left to the slow process of ab- 
sorption for removal, but must be forcibly ex- 
tracted. ‘The period between the fall of the first 
pair of milk-nippers, and the full growth of their 
successors, affords a well-defined indication of 
age, and is often distinguished by difficulty in 
the colt’s grazing, or by a necessity for his being 
partly fed with cut food, or with mashes and corn. 
At three years of age, the teeth of the colt will 
consist of the central pair of nippers, large and 
growing ; the other two pairs of‘nippers wasting ; 


| and six grinders above and six below, the first 
| and the fifth level with the central ones, and the 


sixth protruding. The ‘mark’ in the central 
nippers is long, narrow, deep, and black ; that of 
the pair next the central ones is nearly extinct ; 


| and that in the third or corner pair is very much 


reduced. The appearance of the mouth at this 
time is shown in J%g. 4, Plate J. The indi- 


cations of age here are so many and strong— 


especially those afforded by the lowness, large- 
ness, sharpness, and broad mark of the new or 


| central nippers, and by the comparative small- 


ness and the worn condition of the other nippers 


| —that a novice might suppose nothing to be more 
| easy or certain than the identifying of a three- 


year-old colt. Yet this is precisely the period 
when rascality makes its first great attempt to 
deceive the horse-purchaser. “ The ages of all 
horses used to be reckoned from May ; but some 
are foaled even so early as January, and being 


| actually four months over the two years, if they 
| have been well nursed and fed, and are strong 


and large, they may, with the inexperienced, have 
an additional year put upon them. ‘The central 
nippers are punched or drawn out, and the others 
appear three or four months earlier than they 
otherwise would, In the natural process they 
could only rise by long pressing upon, and caus- 
ing the absorption of the first set. But opposi- 
tion from the first set being removed, it is easy 
to imagine that their progress will be more rapid. 
Three or four months will be gained in the ap- 
pearance of the teeth, and these three or four 
months may enable the breeder to term him a late 
colt of a preceding year. To him, however, who 


| is accustomed to horses, the general form of the 


animal, the little development of the forehand, 
the continuance of the mark. on the next pair of 
nippers, its more evident existence in the corner 
ones, some enlargement or irregularity about the 
gums from the violence used in forcing out the 
teeth, the small growth of the first and fifth 
grinders, and the non-appearance of the sixth 
grinder, which, if it is not through the gum at 
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three years old, is swelling under it, and prepar- 


ing to get through,—any or all of these circum- 
stances, carefully attended to, will be a sufficient 
security against deception.” —| Youatt on the 
Forse. | 

At three years and a half of age, or between 
that period and four years, the second pair of 
grinders and the second pair of nippers will be 
shed, the central pair of nippers will have at- 
tained nearly their full size, the second pair of 
new or permanent nippers will be beginning to 
protrude from the gum, and the third or corner 
pair of nippers will be worn down, diminished in 
breadth, and divested of a considerable portion of 
their mark. Any attempt of the horse-dealer to 
give the animal’s mouth at this time the appear- 
ance of an additional year, may easily be detected 
by a similar examination to that for discovering 
the fraud upon a three-year-old colt. At four 
years of age, the permanent central nippers have 
attained their full size, and are beginning to lose 
a portion of their edge and of their mark ; the 
second pair of permanent nippers are partially 
developed, and have a deep mark, extending 
quite across them ; the corner nippers are larger 
than the second pair, yet have diminished in their 
own size, and almost wholly lost their mark ; the 
sixth grinder has attained the same level as the 
other grinders; and in males the tushes begin to 
appear, though in mares only the germs of the 
tushes as yet exist, and even these only in the 
chambers of the jaw. The appearance of the 
mouth of a four-year-old colt is shown in 
fig. 5, Plate I. Strenuous efforts are usually 


made by dishonest dealers to pats off a four-year- | 


old colt for a five-year-old horse ; but these may 
be detected by the unworn condition of the first 
and second pairs of nippers, by the smallness and 
unmarkedness of the corner nippers, by the em- 
bryo condition of the tushes, by the smallness of 
the second grinder, and even by the comparative 
thickness and small depth of the whole mouth. 
The tushes, however, if treated as the sole cri- 
terion, may possibly occasion the animal to be 
pronounced younger than he really is; for while 
they cannot be forced by knavish practice into 
a greater advance of development upon nature 
than a few weeks, they may fail to be naturally 
developed till the animal is four and a half years 
of age. 

At about four and a half years of age, or be- 
tween that period and five years, the central nip- 
pers are considerably worn, the second pair are 
beginning to show evidences of usage, the third 
or corner pair of the foal set are shed, the corner 
pair of the permanent set are beginning to ap- 
pear, and the tush, in general, is half an inch in 
length, and has externally a rounded prominence, 
with a groove on each side, but is evidently hol- 
low in the interior. At this stage, the colt be- 
comes, in popular language, a horse; and the filly 
becomes a mare. At five years of age, the corner 
nippers are quite up, and have their mark long, 


as 
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deep, and irregular; the two other pairs of nip- 
pers show evidence of increased wearing; the 
tush is much grown, and has nearly lost its 
grooves and become regularly convex, but is still 
concave within, and retains most of the sharp- 
ness of its edge; the sixth grinder is quite up; 
and—what forms by far the most distinctive cri- 
terion of a five-year-old animal, as distinguished 
from a late four-year-old—the third grinder is 
shed. A knave may force up the nippers a few 
months, and the tushes a few weeks, before their 
time ; but he cannot, except in very extraordinary 
circumstances, occasion a premature shedding 
of the third grinder, At this stage, the horse, as 
to the state of his teeth, has experienced his last 
change, and approached within a degree of per- 
fection; for he never sheds his tushes or his last 
three pairs of colt grinders. The appearance of 
his mouth at five years is represented in /2g. 6, 
Plate I. 

The fifth year being the period at which the 
animal is provided with his full set of permanent 


| teeth, we are henceforth compelled in judging of 


his age, to seek for other signs; and these are 
to be met with in the alterations which the teeth 


| themselves undergo, particularly the faces or 


wearing surfaces of the incisive teeth. Thus 
at six years, the central nippers have lost their 


mark, and possess instead of it a slight dis- 


coloration and irregularity; the second pair of 
nippers have their mark shorter, broader, and 
fainter than before; the corner nippers have 
the edges of their enamel more regular before, 
and show evidences of wearing on the surface; 
the tush is full grown, and is convex with- 
out, and concave “within; the third grinder is 
distinctly up; and all the other grinders possess 
one level of surface. At this stage, the teeth 
of the animal, regarded in the aggregate, are in 
their perfect condition. At seven years, the 
second pair of nippers of the lower jaw, as well 
as the first, have wholly lost their mark; the 
corner nippers of the lower jaw have lost a con- 
siderable portion of their mark ; and the tush is 
rounded on the point and the edges, and begin- 
ning to be rounded in the interior. At eight 
years, all the nippers of the lower jaw have totally 
lost their mark; and the tush, in all respects, is 
more rounded than before. /%g. 7 in Plate I. re- 
presents the lower jaw of a horse with the corner 
teeth undergoing their third change, and the pits 
in the others almost or quite obliterated. 

As all criteria of age have now ceased to exist 
on the nippers of the lower jaw, a method of ar- 
tificially renewing the mark on these teeth was 
invented by a rascal of the name of Bishop, and 
is still well-known under the appellation of dishop- 
img. The man who practises this knavery, throws 
down a horse of eight or nine years of age, and 
with an engraver’s tool digs small holes in the 
corner nippers, and small irregularities in the 
other nippers, and then so touches or burns these 
with a heated iron as to make them resemble the 
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mark in a horse of seven years of age. But the 
trick is too coarse in its own execution, and too 
much out of keeping with the other appearances 
of the animal’s mouth and body, to deceive an 
experienced or even a careful eye. 

The criteria which we have given of a horse’s 
age, from a few weeks after foaling up to eight 


years, are tolerably uniform and certain, yet must | 


not be regarded as without exceptions or as in- 
fallible. In some individuals the tushes have 
been found blunted and rounded at eight years 
old; in others, they appear still sharp and curved 
at eighteen. A stable-fed horse will lose the mark 
sooner than one fed in the fields; and a horse 
which has the habit of crib-biting may lose it so 
fast as, at some stages of his lifetime, to appear 
to even the best judge twelve, twenty, or twenty- 
four months older than he really is. Under the 


old system, too—which always calculated the age © 


of horses from the first day of May—the most ex- 
perienced judge might have been unable to say 


whether any given animal was a late foal of one | 
year oran early foal of the next.—But from eight | 


years till twenty-one, the criteria become increas- 
ingly indistinct; and after twenty-one, they 
amount to little more than one amassed indica- 
tion of the last stage of existence. The mark of 


the nippers of the upper jaw remains for a con- | 


siderable period after that of the lower nippers is 


effaced ; so that—in a loose sense, or with rather | 
large allowance for variations under diversified | 
circumstances—the extinction of the mark in the | 


central upper nhippers may be viewed as indicat- 
ing nine years of age, the extinction of the mark 
in the second pair of upper nippers as indicating 
ten years, and the extinction of the mark in the 
corner upper nippers as indicating eleven years. 
The shape of the upper surface of the nippers af- 
fords a proximate criterion of age from eight 
years of age to twenty-one. At eight years, all 
the nippers have an oval surface, the length of 
the oval extending parallel with the jaw, or from 
tooth to tooth; at nine, the central nippers are a 
little rounded, or have lost some of their oval 
outline, and are slightly separated from each 
other; at ten, the other nippers begin to be a 
little rounded, and separated; at eleven, the 
second pair of nippers are completely rounded, 
and distinctly separated; at thirteen, the corner 
nippers are completely rounded, and distinctly 
Separated ; at fourteen, the central nippers have 
a somewhat triangular face; at seventeen, all the 
nippers have a somewhat triangular face; at 
nineteen, the central nippers are oval in a re- 
verse direction to the original oval; and at twenty- 
one, all the nippers are oval in a reverse direction 
to the original oval. 

The general indications of old age are various 
and distinct. The teeth of an old horse are yel- 
low, and sometimes brownish. The gums are 
worn and sunk; and occasion a portion of the 
stumps of the teeth to appear long and naked, 
The bars of the mouth, which in youth were al- 


| whole period of the animal’s existence. 


| tire rings. 
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ways fleshy, and formed a series of distinct ridges, 
are now lean, dry, and smooth, with little or no 
rising. The eye-pits, which in youth generally 
appear fleshy, plump, and smooth, are now sunk 
and hollow, and make the animal look lugubrious 
and ghastly. A horse which was formerly grey 
is now white; a horse which was formerly all 
black, is now probably grey over the eye-brows, 
or over a large proportion of the face; a horse, 
which was formerly black, but had a star or blaze 
fringed round with grey, is now grey or whitish 
over much of the face ; and most horses, according 
to the variety of their colour or constitution, 
sooner or later become flea-bitten over most of 
their body except about the joints. All horses, 
when very old, sink more or less in their back ; 
some, which are naturally long-backed, become so 
sunk that a saddle can hardly any longer be found 
to fit them; and most become so stiff in their 
joints as to trip and stumble upon even a smooth 
and almost level road. But long before a horse 
is transmuted into one of the mere animated 
skeletons which are sometimes seen to drag them- 
selves along the streets of a market town, every 
respectable farmer willhave repudiated the cruelty 
of fastening it under a harness. 

Age of Black Caitle—The horn of a cow is often 
regarded as affording, in the number of its rings, 
a distinct criterion of the animal’s age. The 
horn of a heifer, in ordinary cases, remains smooth 
or unprotuberant till the expiration of the second 
year of the animal’s life; a circle of thicker mat- 
ter, or a kind of horny button begins then to be 
formed, and is completed in a twelvemonth ; this 
circle of thicker matter moves next year from the 
head, or is impelled by a cylindrical growth of the 
horn; another circle of thicker matter is then 
begun to be formed; and, after a second twelve- 
month, is also impelled outward by a cylindrical 
growth ; and these alternations of ring and cylin- 
der follow each other year after year, during the 
Hence, 
were the growth of the horn quite uniform in all 
cows, and were the alternations of ring and cylinder 


| 1n each horn always distinct, the most common ob- 


server, simply by counting the number of rings 
on any cow’s horns, and adding two to their sum, 


| ought to be able to determine unerringly her age. 


But though two or three of the earlier rings are 
usually quite distinct, the later ones are often 
exceedingly confused; so much so that the two 
horns of one individual sometimes appear to dis- 
agree with each other to the amount of two en- 
Any heifer, too, which goes to the 
bull when she is about two years of age, imme- 
diately forms the first ring of her horns; and if 
judged by the common rule, would ever after- 
wards be pronounced a year older than she really 
is. A knavish cattle-dealer, besides, can easily 
rasp off two or three rings from the horns of an 
unsaleably old cow, and can so smoothen the rest 


| of the horns as to make it look in good keeping 
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Let any sober-looking cow appear in the market 
with neat, small, smooth, glossy horns; and a 
young farmer, if not simpleton enough to con- 
strue these horns into indications of handsome- 
ness and mere middle-agedness, may pretty dis- 
tinctly learn from them that the animal is in 


extreme old age, and has been doctored for the | 


market by heartless knavery.—The rings in the 
bull’s horns do not begin to appear till he is five 
years of age, and are often or even usually too 
confused to be counted. The horn of the ox is 
so very strongly modified by his peculiar condi- 
tion as to be totally unlike that of the bull; and 
the horn of the heifer, as we have seen, is imme- 
diately and powerfully affected by the early com- 
mencement of gestation; so that the horn’s con- 
figuration and peculiarities are indicative rather 
of constitution than of age. 

The teeth of the cow afford criteria of age which 
possess almost perfect certainty, and are nearly 
incapable of being artificially altered. Newly 
born calves, indeed, present a diversity of appear- 
ance, corresponding to excess or deficiency in the 


average period of the cow’s gestation; and the | 


cow from six to nine years of age admits of only 
such conjectures respecting her age as may be a 
few months in error; but, with these exceptions, 
the criteria are not only certain but exact,—and 


they have also the recommendation of existing | 


solely in the incisors or front teeth, so as to be 
easily seen. At birth, in ordinary circumstances, 
the two central incisors either are protruding 
through the gum, or have actually attained a 
considerable size. 
second week, the second pair appear ; at the end of 


the third week, the third pair; and at theend ofthe | 


fourth week, the fourth or last pair. The edges of 
the teeth are exceedingly sharp ; and their enamel 
covers their crown, but does not enter into their 
composition. The wearing of the edges now con- 


stitutes for some time the chief criterion; yet | 
this occurs, not across the top of the teeth, but a | 
very little out of the line of their inner surface; | 


and it, in consequence, does not, till about the 
third month, begin to destroy the exceeding 
sharpness of the edges. At six weeks, the first 
pair are evidently worn; at two months, the 
second pair; at three months, the third pair; and 
at four months, the fourth pair. At three months 
also, the wearing down of the edges is observa- 


ble ; and at four months, this has produced a de- | 


gree of flatness in the surface of the teeth, with 
a bread line in the centre. About this time com- 
mences an absorption which slowly but gradually 
diminishes the size of the teeth, makes them 
slowly shrink from one another, causes the inner 
edge to be more worn down than the outer one, 
and occasions the form of the mark to be changed 
from a broad line to a sort of triangle. At eight 
months, the central pair of incisors are so much 


diminished as to be not more than one half of the ~ 


size of the next pair; at eleven months, the 


with the portions from which he rasps the rings. | second pair are diminished, and both this pair 


About the middle orend of the | 
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and the central pair have very visibly shrunk, so 
as to leave intermediate spaces ; at fifteen months, 
the third pair are diminished, and no two teeth 
are'in mutual contact; and at eighteen months, 
all the incisors are so dwarfish and so far shrunk 
from another, that an inexperienced examinator 
wonders how the animal can contrive to eat a 
sufficient quantity of provender. 

During the whole of this process of absorption, 
not only the roots of the teeth as in man and the 
horse, but also the body and the crown, have been 
diminishing ; and, in its latter stage, or after the 
eighteenth month, it becomes slower in its pro- 
gress, operates upon the pairs of teeth in the 
order of their age, and so pertinaciously reduces 
them that each tooth is eventually no larger in 
the body than a crow-quill. During four or five 
months following the eighteenth, the central pair 
of incisors waste slowly away till they attain their 
minimum size. At the end of the second year, or 
a little before, the central pair of the permanent 
teeth push out the wasted remnants of their prede- 
cessors, and begin slowly to elevate their own body, 
large, spreading, and massive. At three years, the 
second pair of permanent incisorsare wellup. At 
four years, the third pair of permanent teeth are 
up; and the corresponding pair of milk teeth will 


_ sometimes be so huddled behind them, as to give 
| great annoyance to the animal, and to require to 


be extracted. At five years, the fourth or last 
pair of permanent incisors have appeared, but 
are small; and the central pair are beginning to 
be worn down in a flat or slightly inclined direc- 
tion at the edges. At six years, the last pair of 
incisors are full-sized, the flattening of the top 
extends over all the incisors, and the central pair 


_ begin to show a dark line in the middle, bounded 


by a line of indurated bone. At seven years, in 
ordinary circumstances, the dark line with bony 


_ boundary appears in all the teeth, and a second, 
_ broader, and more circular mark appears within 


it in the central pair; and at eight years, this 
second and more circular mark appears in all the 
incisors except the last pair; yet from six till nine 
years, the criteria are far from being exact, and 
will be modified, to the amount of several months, 
by the manner in which the animal is fed. At 
nine years, a process of absorption, similar to that 
which reduced the milk-teeth, but neither so 
rapid nor so powerful, has commenced, the cen- 
tral pair of teeth have become visibly smaller 
than their neighbours, and the two dark marks 
have been fused into one in all the teeth except the 
corner pair. At ten years, the second pair of in- 
cisors, as well as the first, are diminished in size; 
and the mark in all is smaller and fainter than 
before. At eleven years, the third pair are di- 
minished ; and all, except the corner pair, show a 
visible decrease in the mark. At twelve years, 
the corner pair are diminished; and the other 
three pairs have almost wholly lost the mark. In 
subsequent years, the teeth progressively dwindle 
and wear away; and after the fourteenth or the 


PLANTS. 


sixteenth year, they belong to an old and ex- 
hausted animal, and rarely serve to maintain her 
longer in full condition. 
or fair value to a dairyman after she is twelve 
years of age. The same criteria which show the 
successive ages of the cow, show those also of the 
bull and the ox. 

Age of Sheep.—The age of all horned sheep may, 
in a general view, be known from the rings of 
their horns ; yet not with much more certainty, 
nor with more protection from the tricks of 
knavery, than in the case of horned cattle. The 
horn of the sheep appears in the first year, and 
very often at birth ; and it grows a ring annually 
to the end of life-—The teeth, as in the case of 
black cattle, furnish better criteria than the 
horns. The sheep, in its second year, has two 
broad teeth; in its third year, four broad teeth ; 
in its fourth year, six broad teeth ; and in its fifth 
year, eight broad teeth. But after its fifth year, 
its age is known chiefly by the wearing of the 
teeth, and, in many or even most cases, cannot 
be accurately or even very proximately deter- 
mined. The lamb, at birth, has two milk teeth, 
and in the course of a few weeks, obtains all the 
other pairs. The sheep, about. the end of its first 
year, loses the central pair of the milk teeth; at 
eighteen months, loses the second pair of the milk 
teeth ; and at three years, displays only such teeth 
as are even and pretty white. The teeth of the 
full-mouthed animal—the sheep of five years of 
age—seldom continue long sound, but some be- 
come blunt, loose, black, and broken; and hence 


many sheep which have passed their prime— | 


especially such as have fed much on turnips— 
are, in technical phrase, broken-mouthed. ‘The 
criteria of the sheep’s age, while very indefinite 


after five years of age, are not even certain in the | 


earlier years, and must be understood as supply- 
ing only a general rule; for the permanent teeth 
appear in some cases much earlier, and in others 


considerably later, than the normal period.— | 


Magazine of Domestic Hconomy.— Buffon’s Natural 
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AGE OF PLANTS. Either the average total | 
existence of any species of plants, or the parti- 
cular period of its existence at which any indi- 
vidual plant has arrived. The existence of a 
plant, in a general view, is commensurate with 
its performance of organic functions, and does 
not include the exertion of vital energy, either 
by reproduction or otherwise, after the plant is 
eradicated, cut down, or dismembered; and the 
existence of the short-lived kinds of plants ter- 
minates with the completion of a single fructifi- 
cation, while that of the long-lived kinds includes 
many fructifications, and extends beyond the last 
of them till exfoliation ceases, or the root is tornup 
or dissevered from the stem. Some of the minute 


A cow is seldom of full | 


| 
i 
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fungi, commonly termed mould, live only a few 
hours, and seldom exist above a few days. All 
plants, in reference to their total period of exist- 
ence, are usually distributed into three classes,— 
annuals, biennials, and perennials. An annual, as 
generally understood, germinates, fructifies, and 
dies off at the roots in the course of a single sea- 
son; a dvennial germinates and grows in one sea- 
son, and fructifies and dies off at the roots in the 
second season; and a perenncal fructifies oftener 
than once, and may perform organic functions 
during any number of years from three to several 
thousands. Familiar examples of annuals are 
oats and corn-poppies; of biennials, cabbages, and 
winter-wheat; and of perennials, white clover, 
perennial rye-grass, docks, shrubs, and trees. 
Some plants, however, as stockgillyflowers, are 
either annual, biennial, or perennial, according 
to the culture they receive ; some, as many varie- 
ties of turnips, are, out of seeds of the same plant 


|| or specimen, prevailingly biennial but occasion- 


ally annual; some, as the common nasturtium or 
Indian cress, Tropeolum minus or major, are an- 
nuals in our country but perennials in lower lati- 
tudes; some, as wallflowers and hollyhocks, are 
nominally biennial, but really live and flourish 
during six or seven years; some, as many of the 
herbaceous species, are perennial only ina very low 
sense, living scarcely longer than some nominal 


| biennials; and some, as the oak, the yew, the 


cypress, the cedar, and the adansonia, are peren- 
nial in a very high sense, flourishing and main- 
taining great energy during many centuries. 

No rule is known for making more than a rough 
guess at the age of a herbaceous perennial plant ; 
and no infallible rule is known for determining 
the age of even long-lived and ligneous perennials. 


_ The well-known rule of counting the number of 


zones or circular layers of wood, and reckoning 
each zone for a year, applies only to exogenous 
or dicotyledonous shrubs and trees; and, though 
far from being uniformly correct, affords the best 
means, as far as concerns that great and impor- 
tant class of plants, of forming an approximate 
judgment. The practice of this rule requires the 
tree to be felled, and counts the zones or circular 
layers, from the pith of the tree to the circumfer- 
ence, as they appear on the transverse section of 
the base of the trunk. The zones are formed in 
all ligneous dicotyledonous plants—t(see article 
DicoryLteponous Puants|—by the formation of 
alburnum or soft wood during the plant’s periodi- 
cal activity, and by the consolidation of this into 
duramen or timber during its periodical repose ; 
and hence each zone is supposed to be completed 
exactly during a year or circle of the seasons. 
“This method,” says Decandolle, “is not liable to 
much error, and is a simple criterion to ascertain 
the age of a tree; but the inspection of these con- 
centric circles must be made with the greatest 
care. By their number they give the age, and 


the degree of their thickness gives also the rate 
of their increase; therefore they should be mea- 
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sured as well as counted. My plan is as follows: 
When I have got a section of an old tree, on which 
I can see the circles, I place a sheet of paper upon 
it, extending from the centre to the circumfer- 
ence. On this paper I mark every circle, show- 
ing also the situation of the pith, the bark, the 
name of the tree, the country where it grew, and 
any other necessary observations. I also mark 
in a stronger manner, the lines which indicate 
every ten years, and thus I measure their growth 
at ten years’ intervals. Measuring from centre 
to circumference gives me the circles, doubling 
this I have the diameter, and multiplying by six 
I have the circumference.” The learned pro- 
fessor then presents a table of the periods of in- 
crease in the diameter of various trees; an in- 
spection of which proves that every tree, after 
having grown rapidly when young, seems at a 
certain age to take a regular march of growth, 
which may perhaps be accounted for by suppos- 
ing that young trees have more room to expand 
in, are less pressed by the roots and branches of 
their neighbours, and may not have penetrated 
down to a hard, arid, or otherwise unfavourable 
soil; and also, that as trees advance in age, they 
still continue to form layers as thick as they pre- 
viously did subsequently to the period of rapid 
growth. Jf such tables were multiplied to a 


sufficient extent, they would form data from | 
which, by ascertaining the circumference of a | 


tree, its age might be known without having re- 
course to the destructive process of cutting deep 
into the growing timber. “If,” says Decandolle, 


“one cannot get a transverse section of a trunk, | 


then one must seek for old specimens of each 


kind, the date of whose planting is known, mea- | 
sure their circumference, deduce their average | 
growth, and calculate from them the age of other — 
trees of the same kind, always keeping in mind 


that young trees grow faster than old ones.” 
But a recurrence of cold weather after a warm or 
forward spring may so check vegetation as to 
occasion the formation of two zones in one sea- 
son; and an opposite condition of the seasons, or 
the partial and temporary injury of the plant, 
may cause the omission of a zone or the fusing 
of two zones into one. 
turalist Duhamel has shown that a tree of ten 
years of age has sometimes upwards of twelve 
zones, and that a tree of twenty years of age has 


not always twenty distinct zones. The rule which | 


makes every zone represent a year, therefore, is 
essentially erroneous, and ought to be employed 
only as a good aid to conjecture. 
server know the exact age of any individual tree 
of a species, vegetating in what appears an aver- 
age situation for facilities of growth and develop- 
ment, he may count its layers and measure its 
diameter, and institute these and the known age 
as proportionals for determining the age of any 
other individual trees of the species. Yet even 
this method of attaining a nearer approximation 
is modified by limits in a tree’s progress of ex- 


Or if an ob- | 


Hence the celebrated na- | 


ee 
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pansion which will be noticed in our article on 
GrowrH: which see. In any circumstances, a 
cautious observer will state his inference respect- 
ing a tree’s age to be only a well-founded conjec- 
ture, not an actual determination. 

The rule for conjecturing the age of ligneous 
plants of the monocotyledonous or endogenous 
class is even more indefinite than the rule for the 
dicotyledonous class. No criteria by zones or 
diameter here exist, and the only indications of 
progressive age are circular marks on the exterior 


‘| of the trunk, which have been left at intervals 


by the decay of the fibres of the annual leaves,— 
and even this occurs but partially in any species, 
and are totally wanting in some,—for in the young 
parts of plants, they are often too slight to be 
discernible, and in the old parts, they are fre- 
quently effaced. The true rule, therefore, applies 
rather to the height of the plant, than to the 
character or appearance of its stem. When any 
individual plant is the subject of investigation, 
the inquirer ascertains the height of some other 
individual of the same species whose age is known 
to him, or adopts its height as ascertained by 
some other person, and then uses the height and 
the age of this plant and the height of the plant 
under investigation as proportionals for deter- 
mining the latter’s age. The result is only a 
rough guess; but it is the best that can be ob- 
tained. When the wood of the interior of trees 


becomes so close in its texture that the passage of 


sap or pulp is prevented, or the formation of new 
vessels cannot be admitted, then it dies; and as 
all its moisture passes off into the younger wood, 
the fibres shrink, and are ultimately reduced into 
dust. The centre of the tree loses its vitality, 
while the outer parts continue to exist, and may 
thus live for many years before a total dissolution 
takes place. Yet Decandolle on this point says: 
—‘“ As there is formed every year a ligneous de- 
posit, and generally new organs, there is not 
among the vegetable creation place for that 
hardness or rigidity, that destruction of old and 
permanent organs, which constitutes properly 
the death of old age, and, consequently, that being 
the case, trees can only die from accidental causes. 
Trees do not die from age in the true sense of the 
word ; they have no fixed period of existence ; 
and, consequently, some may be found that have 
arrived at an extraordinary age.” 

Some instances of remarkable longevity in trees, 
both in our own country and in other lands, have 
been noted by naturalists, and are even, in some 
degree, known to the reading public. An elm 
tree, which grew at Morges on the banks of the 
lake of Geneva, and which fell down in 1827, mea- 
sured about 18 feet in diameter at the base, and 
had 335 zones or concentric layers. An elm which 
formerly stood on Binsey-common measured 18 
feet in diameter near the ground, and probably 
was an older tree than even the elm of Morges. 
An ivy plant, growing at Gigean, near Montpel- 
lier, mas computed in 1814 by Decandolle to be 
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433 years of age. A lime tree, growing at Trons 
in the Grisons, was a celebrated plant in 1424, 
and had a circumference of 51 feet in 1798, and 
could not, at the latter date, be less than 580 
years of age. A lime tree, at Neustadt in Wur- 
temburg, is known to have been a large tree 
in 1229, and had a circumference 37% feet at six 
feet from the ground in 1831, and was computed, 
at the latter date, to have an age of between 700 
and 800 years. A walnut tree, which grew at 
St. Nicholas in Lorraine, furnished a slab of 25 
feet in breadth, and of proportional length and 
thickness, and is computed by Decandolle to 
have been not less than 900 years of age. A cele- 
brated chestnut tree, growing on Mount Aitna, 
has a circumference at the base of 160 feet ac- 
cording to the minimum statement, and 180 feet 
according to the maximum statement ; yet is re- 
garded rather as a natural amassment of several 
contiguous stems, than as strictly a single tree. 
A chestnut tree, growing at Sancerra, measures 
37 feet in circumference, was called the great 
chestnut tree six centuries ago, and is computed 
by Decandolle to be not less than 1,000 years of 
age. A chestnut tree, which grows in Lord 
Ducie’s park at Tortworth, was called the great 
chestnut of Tortworth in the reign of John, and 
is believed to have been growing in the reign. of 
William the Conqueror. Some cedars now grow- 
ing on Lebanon are computed to be at least 1200 
years old; and seven which continued to grow 
there in 1789, were believed to be contemporaries 
of the wondrous, ancient forest of cedars, which 
supplied timber for the temple of Jerusalem, and 
were ‘ the glory of Lebanon.’ An oak, which was 


noticed by Evelyn as growing at a place called | 


Rivelin, measured 36 feet in circumference at a 
foot from the base, and is computed to have been 
864 years of age. An oak, which was felled in 


1812 in the Polish province of Samogitia, mea- | 


sured 39 feet in circumference near the base, and 
is believed to have been at least 1,000 years of 
age. An oak, which was felled in the Ardennes 
in 1824, contained within its trunk some coins 
and medals of the ancient Samnites, and is sup- 
posed, from that circumstance, to have been at 
least 15 or 16 centuries of age. The celebrated 
oak of Calthorpe, near Wetherby, measures 78 
feet in circumference close to the ground, and is 
computed to have an antiquity of upwards of 
2,000 years. Among other individual oaks in 
Great Britain, distinguished for their size and 
their great age, are the oak of Elderslie, the birth- 
place of Sir William Wallace, in the vicinity of 
Paisley ; the Torwood oak, in the neighbourhood 
of Stirling, another relic of Scotland’s champion, 
of which some noticeable remains existed within 
these few years; the oak of William Rufus, in the 
New Forest in Southamptonshire; Queen Eliza- 
beth’s oak, at Heveningham, in Suffolk ; the Whin- 
field oak, in the vicinity of Appleby ; Fisher’s oak, 
on the road to Tunbridge; and Herne’s oak, in 
Windsor forest. ‘The yew trees of Ripon in York- 
E 
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shire, commonly called the yews of Fountain’s 
abbey, are computed to be about 1,290 years old ; 
and the largest of them had, in 1775, a circumfer- 
ence of 264 feet. Two yew trees in Kent, the one 
in the churchyard of Stalesfield, and the other in 
that of Easling, measure each 27 feet in circum- 
ference at the height of four feet from the ground, 
and are believed to be about 1,300 years of age. 
A yew tree, which was growing in 1660 in the 
churchyard of Brabourne in Kent, but all local 
tradition of which is lost, measured at that time 
very nearly 60 feet in circumference at the base, 
and is believed to have been 2,880 years of age. 
There is at present a yew tree growing in Darley 
churchyard, near Matlock, of the girth of 33 
feet. It is the opinion of Decandolle, that of all 
European trees the yew is that which attains the 
greatest age. “I have measured the deposits of 
one of seventy years; (ilhafen has measured one 
of one hundred and fifty years ; and Veillard has 
measured one of two hundred and eighty years. 
These three measurements agree in proving that 
the yew grows a little more than one line an- 
nually in the first one hundred and fifty years, 
and less than a line from one hundred and fifty 
to two hundred and fifty. If for very aged yews 
we take the average of one line annually, it is 
probably an admission beyond the truth ; and 
thus in estimating the number of lines and years 
as equal, we make them younger than they really 
are.” Some cypresses, which were growing in 1776 
in the palace-garden of Grenada, were supposed to 
be then 800 or 900 years old. A species of cypress 
(Cupressus disticha), which grew near Oaxaca in 
Mexico, and which is said to have sheltered the 
whole army of Cortes, measured nearly 118 French 
feet in circumference, or 374 feet in diameter, and 
was computed by Decandolle to have withstood 
the deluge, and been in existence before the crea- 
tion of man. “ But,” says Humboldt, “on ex- 
amining it narrowly, M. Anza observes, that what 
excites the admiration of travellers is not a single 
individual, but that three united trunks form the 
famous Sabino of Santa Maria del Tuli.” The fact 
of the threefold nature of the stem, seems to have 
escaped the notice of some writers; it is of im- 
portance in determining which is really the largest 
organic monument of our planet. There is another 
cypress at Chapultepec in the same region, which 
is said to be 117 feet 10 inches round. If the 
measurement here given be correct, and the tree 
consists only of one stem, we are entitled to re- 
gard this Mexican cypress as the most gigantic 
and ancient tree hitherto discovered on the globe. 
The ceroxylon of the Andes, a2 monocotyledonous 
tree, attains a height of 180 feet, and is supposed 
to live about 900 years. The celebrated dragon- 
tree of Teneriffe, another monocotyledonous plant, 
is alleged by tradition to have been as large and 
as hollow at the discovery of the island in 1402 
as at»present; and, when measured by Hum- 
boldt, it had a circumference of 45 feet near the 
ground, and a diameter of 16 feet. The won- 
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derful size and appearance of this tree excited 
the admiration of Humboldt, who thus describes 
it :-—“ We were told that the trunk of this tree, 
which is mentioned in some very ancient docu- 
ments as marking the boundaries of a field, was 
as gigantic in the fifteenth century as it is at the 
present moment. Its height appeared to us to be 
about fifty or sixty feet ; its circumference near 
the roots is forty-five feet. * * The trunk is 
divided into a great number of branches, which 
rise in the form of a candelabrum, and are ter- 
minated by tufts of leaves, like the yucca which 
adorns the'valley of Mexico. It still bears, every 
year, both leaves and fruit. Its aspect feelingly 
recalls. to mind ‘ that eternal youth of nature’ 
which is an inexhaustible source of motion and 
of life. This giant plant was laid prostrate by 
a tempest in 1822.” It has been satisfactorily 
ascertained, that olive trees will live in favour- 
able situations for 300 years. Greuw, in the 
year 1400, cut his name on two boababs, and 
Petiver did the same thing 149 years afterwards. 
In 1749, Adanson saw these trees, and at that 
period they had increased seven feet in circum- | 
ference since the time of Petiver, being an 
interval of 200 years. These trees are, however, 
sometimes found to acquire a perimeter of 435 
feet ; from this it is inferred that they must live 
many thousand years. One of the most curious 
and beautiful of nature’s productions, is the 
banian or burr tree, the cus Indica of botanists. 
Hach tree forms in itself a grove, composed of 
numerous stems connected together, some of 
which are of the size of a large tree. On the 
island of Nerbuddah, near Baroach, in Hindostan, 
there is still standing a celebrated banian, called 
the Cubbeer Burr. The tradition of the natives 
is, that it is three thousand years old. .It is sup- 
posed by some to be the same tree that was visited 
by Nearchus, one of Alexander the Great’s officers. 
The large trunks of this tree amount in number 
to 350, the smaller ones exceed 3,000, and each of 
these is constantly sending forth branches and 
hanging roots to form other trunks. The cir- 
cumference of this remarkable plant is nearly 
2,000 feet. The long period required to ascertain 
the age of trees, renders our knowledge on this 
subject very imperfect ; and it will probably long 
remain so until records are established by scien- 
tific institutions, to ascertain the ages of such 
trees as are public property. See articles GrowTH || 
and TREES. 3 

AGENT. An organic power in the animal 
body, to perform a natural function ; a medicinal 
power in drugs, to attack and dispel a disease ; 
a chemical power in inert substances, to change 
the properties or composition of other substances ; 
a chemical power in manures, gases, electricity, 
or weather, to effect important modifications on 
soils or crops ; in mechanics, the powers or forces 
employed as the first movers of machinery, such 
as the strength of animals, the elastic power of 
steam, the weight of water, and the force of wind ; 
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and, in general, any power not intellectual or me- 
chanical, which produces visible effects. In the 
moral or metaphysical sense—which is the fun- 
damental sense, or that whence all the other 
meanings of the word are derived—every being 
endowed with any degree of intelligence is an 
agent whenever he acts, and man, most eminently 
is an agent, not only when acting, but when 
thinking, | 

AGENT. An inferior officially acting for a 


‘superior in the management of an estate, of a 


farm, or of part of a farm. Agents are of vari- 
ous classes, and have various powers ; and some- 
times two or three of the same class, or with the 
same powers, have different names. ‘'T'o remove 
confusion, therefore, we shall here notice all the 
principal ones, and shall make references to this 
article at the several alphabetical places where 
their designations occur. 

Persons who conduct the business of an estate 


| are the most important class of agents, and are 


usually called agents in Ireland, factors in Scot- 
land, and stewards, land- stewards, or resident 
managers in England. They are of three classes, 
—the agents, factors, or stewards of absentee 
landlords,—the agents, factors, or stewards of re- 


_sident landlords, who, from nonage, ignorance, 


disinclination, or other cause, take no interest 
in the details of management,—and the agents, 
factors, or stewards of resident landlords, who 
exercise personal inspection: over their estates, 
maintain personal acquaintance with the condi- 


| tion of their farms and tenants, and bestow con- 


siderable time and care on all the more important 
departments of business. The first class usually 
wield all the power of the proprietor without any 
effective control ; the second class wield all the 
proprietor’s power, subject occasionally to a con- 
trol more mischievous than beneficial ; and the 
third class are rather the assistants of proprietors 
than their representatives, and possess only lim- 
ited and indirect powers of either achieving good 
or inflicting evil. Any farmer will see at a glance 
that an estate under the third kind of agency is 
likely to be incomparably better managed for the 
interests of both the proprietor and the tenant, 
than an estate under the first or the second kinds ; 
and that, so far from being exposed to the priva- 
tions and mischiefs of mere delegated power, it 
enjoys or ought to enjoy all the advantages of the 
proprietor’s personal supervision, aided by that 
of an intelligent assistant. But agents of the 
first and the second classes possess responsibility 
of the highest order, and wield powers which are 
likely to have a heavier influence upon tenantry 
than the direct powers of proprietors ; and hence, 
except when they are men of high qualifications 
and fine moral character, they rarely fail to be 
more or less scourges of society, and to earn for 
themselves an inglorious reputation. A large 
proportion of land-stewards are mere men of busi- 
ness or legal practitioners, without any fair de- 
gree of acquaintance with rural affairs, far more 
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solicitous to obtain prompt payments of rent than 
well informed as to the kind of treatment by which 
these are best secured,—and generally ignorant 
respecting at once the wise management of ten- 
antry, the real resources of estates, and the true 
interests of proprietors ; and they, in consequence, 
become capricious, short-sighted, domineering, 
and oppressive, driving good tenants into diffi- 
culties, privations, or despair, provoking worth- 
less tenants into litigiousness and acts of wanton 
damage, and converting their very zeal for re- 
gular and large proceeds of rent into the certain 
and rapid impoverishment of at once the tenantry, 
the estate, and the rent-roll. In Ireland especially 
this is felt to be the case in a great proportion of 
instances. “ The agent’s duties generally,” said a 
witness, himself a barrister-at-law, in evidence 
before the Parliamentary Commissioners in Sep- 
tember 1844, “an agent’s duties generally con- 
sist in enforcing the rents by the aid of his bail- 
iffs, and putting money into his landlord’s pockets, 
and a per-centage into his own, and in nothing 
else.” Other land-stewards, however, besides 
being, in all respects, professionally qualified 
for their responsible office, are either so strictly 
gentlemen as to scorn every thing paltry or dis- 
honourable, or so truly christian as to be in- 
capable of any conduct but such as is just, gen- 
erous, or noble ; and such men have, in not a 
few instances, acquitted themselves to the full 
as wisely and patriotically as if they had been, in 
their own persons, the very best of landlords. See 
articles AbsentEEISM and Mippie Men. 

Every land-steward ought to possess skill in 
accounts, acquaintance with the law of landlord 
and tenant, considerable knowledge of human 
nature, large experience in negotiating with 
equals and inferiors, perfect integrity of moral 
character, much suavity and firmness of temper, 
and a full knowledge of practical agriculture, of 
land-surveying, of planting, and of all the por- 
tions of science and mechanics which are con- 
nected with the explanation of agricultural phe- 
nomena, and the promotion of agricultural im- 
provement. His skill in accounts is requisite 
for the correctness and good order of his numer- 
ous pecuniary transactions, not alone with the 
tenantry, but in connexion with his general man- 
agement ; his acquaintance with law is necessary 
for avoiding litigations, and inducing a liberal 
construction of the conditions of leases ; his know- 
ledge of human nature, and his experience in 
general society, are requisite for successful deal- 
ing with the variety and the occasional knotti- 
ness of character which he may have to encoun- 
ter among tenants; his uprightness in moral 
principle and conciliatoriness in general manners, 
are essential for his commanding the respect of 
his people, dissuading them from folly and vice, 
and inducing them to resort to him as their coun- 
sellor and peacemaker ; his knowledge of practi- 
cal agriculture is requisite for his acting intelli- 
gently in the details of agricultural management 
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derision or mistrust of his people ; his knowledge 
of land-surveying is requisite for his advantage- 
ously laying out half-waste lands, and for his 
checking the proceedings of professional men ; 


| and his knowledge of the principles of engineer- 


ing, the laws of mechanical science, and the dis- 
coveries of chemistry, meteorology, electro-mag- 
‘netism, vegetable physiology, and experimental 
philosophy, are requisite for his superintending 
processes of thorough-draining, laying out water- 
meadows, directing the construction of the mill 
'and engine-works of the farmery, assisting in 
analyses of soils, explaining the phenomena of 


| 


| occasional failure in crops, directing a judicious 


selection and application of manures, detecting 
minute causes of depredations in the action of 


insects and fungi, encouraging eligible experi- 


|ments in fertilizing and culture, and promoting 
the hundreds of other processes for improvements 
'in farming which are suggested by the combined 
progress of scientific discovery and artistic skill. 
If it be said that few men possess all these quali- 
| fications, then the sooner every land-steward be 
required to possess them all the better; and, in 
the meantime, let only him be selected for the 
| next vacancy in the office of land-steward, who 
“possesses as many of them as possible. Or if it 
be said that to require all these qualifications 
from a land-steward is to exact more from him 
than is required in a landed-proprietor, let it be 
_understood,—first, that a steward really requires 
additional qualification to compensate for the 
care and energies which arise from the mere pro- 
| prietorial zeal of the landowner,—next, that all 
‘landlords who manage their own estates would 
_ speedily find it their interest to task themselves up 
to the possession of the utmost possible amount of 
these qualifications,—and, thirdly, that, judging 
from the present rapid march of improvement, 
the time is not far off when every land-steward 
and every land-owner must either possess all 
these qualifications to the full, or incur the com- 
miseration and scorn, not only of farmers, but of 
farmers’ hinds. 

The land-steward ought statedly to reside either 
in the mansion of the estate, or in some other com- 
fortable and equally central abode; and if a por- 
tion of the estate lie at such a distance as not to 
be under easy supervision from his stated resi- 
dence, he ought to have there a comfortable se- 
condary residence, and to spend in it small pe- 
riodical portions of his time. His professional 
apartments ought to be a principal office, a com- 
modious business-room, a small ante-room, and a 
safe-keep or small fire-proof room; and his pro- 
fessional furniture ought to include a general 
map of the estate, portable separate maps with 

accompanying registers, books of valuation of 
_each field and tenement, rental-books, a general 
register of trees and copsewood, legal documents, 
a book of abstracts, a small laboratory, an agri- 
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some of the details of furniture and appliances 
of management which are quite essential for con- 
ducting the agency of a minutely divided estate, 
farmed by ignorant peasant-tenantry in Ireland, 
would be quite useless and even absurd in the 
factorship ofa largely divided, opulently tenanted, 
and intelligently farmed estate in the best agri- 
cultural districts of Scotland ; for in the former 
case the agent deals with a rabble and -boorish 
crowd of potato-fed tenants-at-will, while, in the 
latter, the factor deals with a small body of well- 
conditioned gentlemen, almost or altogether his 
equals in both intelligence and rank. 

A land-steward either may be the bailiff of a 
manor in his own person, or may enjoy the as- 
sistance of such an officer in the person of another 
man. When an estate possesses not the status of 
a manor, its powers of legal agency are wielded 
by the steward ; and when an estate does pos- 
sess that status, these powers are wielded by 
the bailiff. A steward cannot bind his principal 
beyond the limits of his delegated authority ; 
for though, if he were a general agent, he would 
in every official proceeding bind his principal, 
yet, because he is an agent, or holds an appoint- 


ment for only a particular purpose, he can bind | 
no farther than to the extent of instructions 
given. A lease agreed for with an agent who, 
acts under power of attorney, and executed by | 


such an agent in terms of agreement made with 
him, binds the principal. The bailiff of a manor 
is appointed only to collect rents, gather fines, 
enforce forfeitures, and perform similar offices ; 
and having no interest or estate in the manor it- 
self, he can neither make leases for years, nor 
enter into any other contracts which affect the 
property of the manor. Yet, simply in connex- 
ion with his collecting rents, and in order to 
prevent loss to his principal from the expiry of 
leases during the latter’s absence, or incapacity, 
the bailiff has power to make leases at will, or to 
continue the quondam lessees in possession under 
the new character of tenants-at-will ; and he may 
also receive a special delegated power to grant 
leases for years,—that power, however, being only 
such as might be delegated to any other person, 
and not becoming identified with the bailiff’s 
official character, and capable of being exercised 
only within the strict limits assigned in the act 
of delegation. A bailiff may repair the materials 
of a building, but cannot substitute one kind for 
another, as, for example, slate for thatch; and, 
in general, he may do any thing which is obvi- 
ously for his principal’s benefit, but cannot, with- 
out his consent, do anything: which might be 
construed to be for his disadvantage. 

The principal subagents or assistants of the 
land-steward, on a large estate, or on one which 
consists of mutually detached portions, are the 
land-reeve, the book-keeper, the solicitor, and 
the land-surveyor. The land-reeve—also called 


cultural library, and the instruments for survey- | the woodward, the ground-officer, and the stew- 


—— 
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and negociation, and even for his escaping the | ing, measuring, mapping, and levelling. Yet 
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ard’s bailiff—is appointed over a district or de- 
partment of the estate, and attends to the condi- 
tion of the woods, the fences, the hedge-trees, 
the gates, the roads, the water-courses, and the 
buildings, to the stocking of commons, to the 
prevention of encroachments, and to the repres- 
sion of all sources of damage whether among ten- 
ants or among interlopers and strangers. The 
book-keeper—also called the office-clerk and the 
under-steward—forms the registers of the estate, 
makes out rentals, keeps the accounts, and assists 
in all the more immediate and responsible duties 
of the stewardship. The solicitor, attorney, or 
law-assistant, is a professional person, occasionally 
called in, and is employed only when the steward 
does not possess a sufficient amount of legal 


| knowledge and accountantship to perform the 


duties ; he is not a desirable officiate upon an 
estate ; yet, when unavoidably employed, he 
usually, for a comparatively small salary or allow- 
ance, collects the rents, keeps the accounts, and 
gives requisite advice to the other officers of the 
estate. The land-surveyor is likewise a profes- 


_ sional man; and is employed, as occasions re- 
| quire, to measure and map portions of the estate, 
| to act as a referee or an arbiter, and to effect an 
amicable adjustment of disputes. 


The farm-steward—usually called in England 
the farm-bailiff, and in Scotland the grieve—is 
the farmer’s chief assistant, and often his repre- 
sentative and second-self, upon a large farm of 
either tillage or mixed husbandry. He ought to 
have a tolerably good education, a knowledge of 
accounts, ability to measure work, land, and tim- 
ber, and a thorough acquaintance with all the 


| departments of practical farming, from the coars- 


est cases of the farm-yard to the nicest manipula- 
tions of the husbandman’s art. He inspects and 
controls the field-workers and the ploughmen; he 
exercises all authority over the farm during the 
farmer’s absence or temporary incapacity; he 
has charge of the corn-barn, the granaries, and 
the provision-stores; he performs all the nicer 
and more responsible duties of the farm, but sel- 
dom works with horses, or stoops to offices of 
drudgery or hard labour; and he ought to be 
active, considerate, shrewd, and upright,—con- 
stantly studying the combination of the interests 
of his master with the utmost possible comfort 
of the servants.—The bailiff and gardener, or the 
gardener and grieve, is a mongrel officiate be- 
tween farm-steward and kitchen-gardener ; he 
seldom excels in the duties of either of his capa- 
cities ; and he is usually found only on farms of 
small extent and indifferent condition. — The 
forester or head woodsman has a similar charge 
over woodlands to that which the land-reeve pos- 
sesses over an arable district of an estate; and 
he directs and superintends the operations of 
planting, pruning, rearing, barking, and felling 
trees, of making charcoal, and of forming, thin- 
ning, or otherwise managing fences, coppices, 
and plantations. The demesne-steward conducts 
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the management and business of the parks, lawns, 


and other home-grounds immediately around a | 
mansion; he even extends his care over the | 


whole of an estate, when it is small in extent, 
and wholly retained by its proprietor; he like- 
wise wields influence in the stables, in the gar- 
den, and in other departments; and he may be 
regarded as discharging, within the demesne or 
the estate, the duties of a land-steward, a bailiff, 
and a forester, and, in some degree also, those of 
a house-steward.—Other officials than those we 


have named cannot properly be included in the | 


class of agents, and will be noticed in the article 
FarmM-Servants: which see. 

AGISTMENT. The eating of crops by cattle 
upon the ground, or the pasturing of another 
person’s cattle for hire. “If,” says Blackstone, 
“a man takes in a horse or other cattle to graze 
and depasture in his grounds, which the law calls 
agistment, he takes them upon an implied con- 
tract to return them on demand to the owner. 
He cannot, like an inn-keeper, retain them till 
payment.”—The tithe exigible from crops eaten 
upon the ground, or from pasturage consumed 
by hire, is called the tithe of agistment. This 
tithe, in the case of eaten crops, is estimated 
according to the value of what is supposed to be 
consumed ; and, in the case of grasslands, it is 
payable on clover and similar crops, when first 
fed and then permitted to run to seed,—on grass- 
crops first depastured and afterwards cut down, 
—and, with some exceptions, on whatever pasture 
lands within a parish are occupied by cattle which 
are untitheable as live stock, and are sold or re- 
moved from the parish. The agistment tithe is 
calculated from the time of the cattle being 
severally placed upon the land till that of their 
being turned off; and it is usually rated at one- 
tenth of the rack-rent of the land, or at one-tenth 
of the hire paid by strangers for the cattle’s graz- 
ing, or at one-tenth of the rate usually charged 
in the neighbourhood for pasturing, or, in the 
case of feeding upon turnips, at such an estimated 
rate per head of cattle as shall correspond to the 
value of the crop. Exceptions to the payment 
of this tithe occur in the case of all depastured 
aftergrass of meadows which, in the same season, 
have yielded a crop of hay,—in the case of all 
stall-fed or straw-yard cattle, tithe being exigible 
from the cut or removed crops on which these 
are fed,—in the case of all cattle which become 
profitable to the tithe-owner by the production 
of young, or by being milked, or shorn,—and in 
the case of all working cattle which are employed 
wholly or partially within the parish, of all cows 
which are maintained for the supply of the far- 
mer’s family, of all sheep and oxen which are 
slaughtered for consumption on the farm, and 
of all young stock which are reared for. the 
plough or the dairy, and not removed from their 
native parish. 

AGREEMENT. The statement of conditions 
between tenant and landlord, on which a farm is 


— 
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rented or leased. In England it needs to be 
made in writing for a lease of more than three 
years ; and, though an unwritten one for a less 
period than three years will suffice, yet, for the 
sake of both parties, an agreement ought, in 
every case, to be in writing. In Scotland a lease 
of land is not susceptible of proof upon mere 
parole evidence, if for more than a single year; 
and either party is entitled to resile at the end 
of each successive year. An agreement to make 
a lease amounts, in equity, to an actual lease ; 
but whether any particular agreement constitutes 
a present lease, or alease to commence at some 
future period, depends on the intention of the 
parties, and must be ascertained from its own 
language. See article Lzass. 

AGRICULTORor Acricutturist. A person who 
is Skilled in the art and science of cultivating land. 
Agricultor is the pure Latin name, and agricultu- 
| rest is the modified name in common English use. 
An agriculturist is a scientific person, and may 
or may not be engaged in actual farming ; and a 
farmer is a practical person, and may or may not 
| have a knowledge of the scientific principles of 
his art. 

AGRICULTURAL CHEMISTRY. The science 
which professes to teach the application of the 
established principles of chemistry, in regular 
and systematic form, to the theory and practice 
of agriculture. “Agricultural chemistry,” says 
Sir H. Davy in his opening lecture on this sub- 
ject, “has for its object all those changes in the 
arrangements of matter connected with the 
growth and nourishment of plants,—the compar- 
ative values of their produce as food,—the consti- 
tution of soils,—the manner in which lands are 
enriched by manure, or rendered fertile by the 
different processes of cultivation.” 

In 1795 the Earl of Dundonald addressed a 
‘Treatise showing the intimate connexion that 
subsists between Agriculture and Chemistry,’ to 
the cultivators of the soil in Great Britain and 
Ireland, and the proprietors of West Indian 
estates. The Karl, adopting the language and 
espousing the enlightened views of the French 
chemists of the day, drew together much element- 
ary matter on the composition of earths and 
vegetables, and the treatment of soils for agri- 
cultural purposes on just chemical principles ; 
but his lordship’s book was generally disregarded 
as the speculation of a mere theorist unworthy 
the attention of ‘practical men,—as if practice 
alone is not almost as fruitful in mistakes as mere 
theory. Sir Humphrey Davy’s course of lectures 
before the Board of Agriculture from the year 
1802 to 1812, attracted some attention to the theo- 
retical cultivation of agriculture, particularly the 
analysis of soils, the mutual effects of vegetables 
and the atmosphere,—the doctrine of manures,— 
and the proper rotation of crops. Since the pub- 
lication of these lectures, in 1814, various impor- 
tant contributions to scientific agriculture, or in 
|| explanation of the principles which ought to 
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regulate the practice of the agriculturist, have 
been made both in our own country and on the 
continent. The writings of Berzelius, Mitscher- 
lich, Mulder, Johnston, and Liebig,—of the lat- 
ter especially—have developed the special and 
important bearings of chemical science on agri- 
cultural art in a way which must command the 
attention of all whose occupations or interests 
are connected with the cultivation of the soil. 

“The development,” says Liebig, “of the stem, 
leaves, blossoms, and fruit of plants is dependent 
on certain conditions, the knowledge of which 
enables us to exercise some influence on their in- 
ternal constituents as well as on their size. It 
is the duty of the natural philosopher to discover 
what these conditions are; for the fundamental 
principles of agriculture must be based on a 
knowledge of them. There is no profession which 
can be compared in importance with that of 
agriculture, for to it belongs the production of 
food for man and animals; on it depends the 
welfare and development of the whole human 
species, the riches of states, and all commerce. 
There is no other profession in which the appli- 
cation of correct principle is productive of more 
beneficial effects, or is of greater and more de- 
cided influence. 

“Tn addition to the general conditions, such as 
heat, light, moisture, and the component parts 
of the atmosphere, which are necessary for the 
growth of all plants, certain substances are found 
to exercise a peculiar influence on the develop- 
ment of particular families. These substances | 
either are already contained in the soil, or are sup- 
plied to it in the form of the matters known under 
the general name of manure. But what does the 
soil contain? And what are the components of | 
the substances used as manure? Until these 
points are satisfactorily determined, a rational | 
system of agriculture cannot exist. The power 
and knowledge of the physiologist, of the agri- 
culturist and chemist must be united for the 
complete solution of these questions; and, in or- 
der to attain this end, a commencement must be 
made. 

“Mhe general object of agriculture is to produce 
in the most advantageous manner certain quali- 
ties, or 2 maximum size, in certain parts or or- 
gans of particular plants. Now, this object can 
be attained only by the application of those sub- 
stances which we know to be indispensable to the 
development of these parts or organs, or by sup- 
plying the conditions necessary to the produc- 
tion of the qualities desired. 

“The special object of agriculture is to obtain 
an abnormal development and production of cer- 
tain parts of plants, or of certain vegetable mat- 
ters, which are employed as food for man and 
animals, or for the purposes of industry. 

“The means employed for effecting these two 
purposes are very different. Thus the mode of 
culture employed for the purpose of procuring 
fine pliable straw for Florentine hats, is the very 


| 
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opposite to that which must be adopted in order 
to produce a maximum of corn from the same 
plant.” 

Nutriment of plants—There are two prevailing 
views in reference to the nutriment of plants: 
the one regarding it as wholly derivable from in- 
organic matter and decomposed organic matter, 
—the other, as partly or even chiefly from unde- 
composed though dead organic matter. The for- 
mer of these views has been ably advocated by 
Liebig by reference to numberless chemical and 
physiological data; and even though it should 
not prove to be wholly correct, his essay can 
scarcely fail to exert a very modifying and im- 
proving influence on many important topics in 
the science of agriculture. The principal advo- 
cates of the opposite opinion are Boussingault, 
Saussure, Hermann, Payen, Mulder, and Madden. 
We shall present a condensed view, first of Lie- 


| big’s theory, and next of that of his opponents. 


| VIEW OF THE THEORY THAT THE NUTRIMENT OF PLANTS 


IS DERIVED SOLELY FROM INORGANIC MATTER. 


There are four elements which in general form 
the organic matter of plants; carbon, hydrogen, 
oxygen, and nitrogen, two or more of which united 
in variable proportions constitute an almost in- 
finite number of proximate principles. Plants 
derive nourishment from the atmosphere and the 
soil. The former consists of carbon from carbonic 
acid, nitrogen from ammoniacal gas, and oxygen 
and hydrogen from watery vapour ; and the latter 
consists of the same elements from decomposed 
organic matters and from water. Humus was 
formerly supposed to yield the principal aliment ; 
but it is now known to be both an indirect and 
a quite secondary source. 

Assimilation of Carbon.—Humus is soluble in 
an extremely minute degree in water, but when 
treated with alkalies, the humic acid formed is 
somewhat soluble. Suppose this acid to be ab- 
sorbed in the form of that salt which is most 
soluble, the humate of lime, and suppose that 
potash, soda, the oxides of iron and manganese 
take up the same quantity of the acid as lime, 
Berthier found that 1,000 lbs. of dry fir-wood 
yielded 4 lbs. ashes, containing 53 per cent. me- 
tallic oxides. A Hessian acre yields annually 
2,920 lbs. fir-wood, containing 6°17 lbs. metallic 
oxides. Then 1 lb. of lime, uniting with 12 lbs. 
humic acid, the 6°17 lbs. of the oxides would in- 
troduce 74 lbs. humic acid, which, containing 58 
per cent. carbon, would correspond to 100 lbs. of 
wood ; but the acre really yields 2,920 lbs. In 
the same way the oxides in wheat straw would 
produce 93:6 lbs. woody fibre to the acre, whereas 
the produce is 1,961 lbs. of straw composed simi- 
larly to woody fibre. 

Calculating the quantity of this acid which 
plants might receive under the most favourable 
circumstances by the agency of rain-water, and 
supposing all the rain which falls on an acre to 


be received by the plants, and all to be saturated 


7] 
by humate of lime, then the plants would receive 
only 330 lbs. humic acid, while the acre produces 
2,843 lbs. of grain and straw, so that the 330 of 
acid would only account for a small quantity of 
the carbon actually obtained. 

Again, the Hessian acre of wood or meadow 
yields 1,109 lbs. carbon in its wood or hay,—1,032 
in the beetroot without the leaves, or 1,124 lbs. 
in straw and grain; equal surfaces of average 
fertility yielding equal quantities of carbon ; and 
yet the conditions in the growth of these plants 
have been very dissimilar. 

Moreover, the soil of meadow and forest, in- 
stead of losing carbon, actually increases its quan- 
tity, notwithstanding the removal of so much in 
the wood or hay, and the soil of a field which is 
manured contains no more than a meadow or 
forest which is not manured. 

These considerations prove that the common 
view of the nutrition of plants by humic acid is 
incorrect. Whence, then, is their carbon de- 
rived ? 

The quantities of carbonic acid in the air aver- 
ages 4 vols. in 10,000 vols., so that the weight of 
carbon which presses on an acre of land is about 
7 tons. The quantity of oxygen estimated to be 
consumed by the respiration of 1,000,000,000 of 
men in one year is 0°79745 cubic miles. A 
town of 7,000 inhabitants consumes annually 
551,000,000 cubic feet of oxygen in the combus- 
tion of wood. Hence we may conceive of the 
enormous quantity of carbonic acid constantly 
thrown into the air by the respiration of men 
and animals, by combustion, and the putrefac- 
tion of animal and vegetable matter. Now, anal- 
ysis shows that the quantity of oxygen is the 
same now as it was 1,000 years since. There 
must be, therefore, some means of replacing the 
oxygen consumed, and of removing the carbonic 
acid which is formed. 

Plants effect both of these changes, absorbing 
carbonic acid, decomposing it and giving off 
oxygen. A plant placed in water containing 
carbonic acid, and exposed to the sun’s light, 
removes the acid and evolves oxygen, which may 
be collected in a receiver and examined ; it in- 
creases in weight more than can be accounted 
for by the carbon taken up, which shows that the 
elements of water are assimilated at the same 
time. The quantity of carbon in the air may be 
shown to be 3,300 billions of lbs., which is more 
than all the plants and the strata of coal on the 
earth. Calculating from the quantity of carbonic 
acid absorbed by a freshly white-washed surface 
in a given time, a Hessian acre might absorb in 
200 days 11°353 Ibs. carbonic acid, containing 
3,304 lbs. carbon, which is 3 times as much as 
obtained from plants growing on the same sur- 
face. 

Carbonic acid is absorbed from the air by the 
leaves, and from the soil by the roots, for it forms 
an atmosphere in the soil around decaying humus. 
When exposed to sun-light it is decomposed while 


a 


oxygen is evolved, but at night this action ceases, 
and the acid is emitted while oxygen is absorbed. 
The emission of the acid is a simple mechanical 
process, the absorption of oxygen a chemical pro- 
cess, due to its action on the various organic sub- 
stances in the flowers, fruits, &c., but neither 
have any thing to do with the process of assimi- 
lation. Thus volatile oils, tannin, &c., have a 
tendency to oxidize, and hence plants containing 
them absorb more oxygen than others; the taste- 
less leaves of the Agave Americana absorb 0°3 of 
their volume of oxygen in the dark during 24 
hours, the leaves of the Pinus abies absorb 10 
times, and those of the Quercus robur 14 times 
their volume. 

These and other facts prove that the quantity 
of oxygen thrown into the atmosphere by plants, 
is greater than that which they receive from it. 

To conclude, the carbon contained in plants is 
derived from the carbonic acid of the atmosphere, 
through the leaves or from that contained in the 
soil through the roots. 

Origin and action of Humus—All plants and 
vegetable structures undergo two processes of de- 
composition after death. One of these is named 
fermentation; the other, putrefaction, decay, or 
eremacausis. 

The decay of woody fibre—the principal con- 
stituents of all plants—is accompanied by a phe- 
nomenon of a peculiar kind. This substance, in 
contact with air or oxygen gas, converts the latter 
into an equal volume of carbonic acid, and its 
decay ceases upon the disappearance of the oxy- 
gen. If the carbonic acid is removed, and oxy- 
gen replaced, its decay recommences, that is, it 
again converts oxygen into carbonic acid. 

Woody fibre in a state of decay is the substance 
called humus. Its property of converting sur- 
rounding oxygen gas into carbonic acid dimin- 
ishes in proportion as its decay advances, and at 
last a certain quantity of a brown coaly-looking 
substance remains, in which this property is en- 
tirely wanting. This substance is called mould ; 
it is the product of the complete decay of woody 
fibre. 

Humus is a continued source of carbonic acid, 
which it emits very slowly. An atmosphere of 
carbonic acid is therefore contained in every fer- 
tile soil, and is the first and most important food 
for the young plants which grow in it. 

The roots perform the functions of the leaves 
from the first moment of their formation ; they 
extract from the soil their proper nutriment, 
namely, the carbonic acid generated by the 
humus. 

By loosening the soil which surrounds young 
plants, we favour the access of air, and the for- 
mation of carbonic acid, which is absorbed, and 
is replaced by atmospheric air, by which process 
the decay is renewed, and a fresh portion of car- 
bonic acid formed. A plant at this time receives 
its food both by the roots and by the organs above 
ground, and advances rapidly to maturity. 
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When a plant has quite risen above ground, 
and when the organs by which it obtains focd 
from the atmosphere are formed, the carbonic 
acid of the soil is no further required. 

The power which roots possess of taking up 
nourishment does not cease as long as nutriment 
is present. When the food of a plant is in greater 
quantity than its organs require for their own 
perfect development, the superfluous nutriment 
is not returned to the soil, but is employed in the 
formation of new organs. At the side of a cell, 
already formed, another cell arises: at the side 
of a twig and leaf, a new twig and a new leaf are 
developed. 

The functions of the leaves and other green 
parts of plants, to absorb carbonic acid, and with 
the aid of light and moisture, to appropriate its | 
carbon, are continually in operation. But the 
new products arising from this continued assimi- 
lation are no longer employed by the perfect | 
leaves in their own increase ; they serve for the 
formation of woody fibre, and all the solid mat- 
ters of similar composition. The leaves now pro- | 
duce sugar, amylin or starch, and acids, which | 
were previously formed by the roots, when they | 
were necessary for the development of the stem, 
buds, leaves, and branches of the plant. 

The organs of assimilation, at this period of | 
their life, receive more nourishment from the at- 
mosphere than they employ in their own sus- 
tenance ; and when the formation of the woody | 
substance has advanced to a certain extent, the | 
expenditure of the nutriment, the supply of which 
still remains the same, takes a new direction, 
and blossoms are produced. The functions of the 
leaves of most plants cease upon the ripening of | 
their fruit, because the products of their action | 
are no longer needed. They now yield to the | 
chemical influence of the oxygen of the air, gen- 
erally suffer a change in colour, and fall off. 

A peculiar transformation of the matters con- 
tained in all plants takes place in the period be- 
tween blossoming and the ripening of the fruit ; | 
new compounds are produced, which furnish con- | 
stituents of the blossoms, fruit, and seed. An 
organic chemical transformation is the separa- | 
tion of the elements of one or several combina- | 
tions, and. their reunion into two or several | 
others, which contain the same number of ele- | 
ments, either grouped in another manner, or in | 
different proportions. Of two compounds formed 
in consequence of such a change, one remains as 
a component part of the blossom or fruit, while 
the other is separated by the roots in the form of 
excrementitious matter. 

Hydrocyanic acid and water are decomposed 
by contact with muriatic acid into formic acid 
and ammonia; the muriatic seeking to be satu- 
rated by a base, selects the elements nitrogen and 
hydrogen to form ammonia, with which it unites, 
and its power of producing farther change is lost. 
By the separation of ammonia, the remaining ele- 
ments unite to produce formic acid. The am- 
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monia represents the substance assimilated by | crops of algze that grow on the bottom and shores 
the plant, and the formic acid the excrementi- | of the sea derive their carbon. 2d, The humates 


tious matter. 

By means of chemical transformations a great 
variety of products may now be obtained artifi- 
cially, which, having been found in plants and 
animals, were supposed to result from the vital 
principle. The volatile oil of valerian may be 
obtained from the oil generated during the fer- 
mentation of potatoes ; the oil of Spzrwa ulmaria 
from the crystalline matter of the bark of the 
willow. We can form malic, oxalic, and formic 
acids, urea, &c. 

Transformations of existing compounds are 
constantly taking place during the whole life of 
a plant, in consequence of which, and as the re- 
sults of these transformations, there are produced 
gaseous matters which are excreted by the leaves 
and blossoms, solid excrements deposited in the 
| bark, and’ fluid soluble substances which are 
eliminated by the roots. Substances containing 
a large proportion of carbon are excreted by the 
| roots and absorbed by the soil. Through the ex- 
pulsion of these matters unfitted for nutrition, 
the soil receives again with usury the carbon 
| which it had at first yielded to the young plants 
as food, in the form of carbonic acid. 

The soluble matter thus acquired by the soil is 
still capable of decay and putrefaction, and by 
undergoing these processes furnishes renewed 
sources of nutrition to another generation of 
plants ; it becomes humus. 

Humus does not nourish plants by being taken 
| up and assimilated in its unaltered state, but by 
presenting a slow and lasting source of carbonic 
acid, which is absorbed by the roots, and is the 
principal nutriment of young plants at a time 
when, being destitute of leaves, they are unable 
to extract food from the atmosphere. “Many 
physiologists,” says Mr. Shier, in the notes to his 
edition of Sir H. Davy’s ‘ Elements of Agricultu- 
ral Chemistry,’ “maintain that plants derive a 
great part of their carbon from humous matter 
in the soil, and that they absorb it in solution in 
the form of humates of lime and ammonia. Lie- 
big, while he admits that organic matter in the 
soil is useful in supplying carbon, denies that it 
is in the form of humates that it is taken up. 
Organic matter in soils to which air has access 
is continually undergoing decay, and carbonic 
acid thus formed constitutes the carbonaceous 
nutritive matter supplied by the soil. Liebig’s 
principal arguments against the common theory 
may be thus condensed. Ist, The humic acid of 
chemists does not occur in appreciable quantity 
in fertile soils; it is formed in the course of the 
chemical processes had recourse to to procure it. 
If humates existed in the soil and constituted 
the food of plants, they would communicate a 
brown tint, and be readily detected in the water 
of springs, brooks, and rivers, but they are not 
so; neither do they occur in sea-water, hence, it 
must be from carbonic acid that the immense 


are so little soluble, that it can be shown, that 
all the rain that falls during the growth of com- 
mon crops is incapable, even if it were all to be 
saturated with humates, and to pass through the 
plants, of affording a tithe of the carbon they 
require. 3d, There was no original humus, and 
hence it is not absolutely essential. 4th, Many 
plants have but a point of attachment in the | 
soil, and live almost entirely by absorption from | 
the air. 5th, Neither in cultivated land that is | 
regularly manured, nor in forest and meadow 
lands that are not, does the humus decrease; in 
the latter cases, indeed, it increases. Boussing- 
ault shows in the case of the five-course rotation 
already referred to, that the carbon contained by 
the crops exceeded that contained by the man- 
ure, by 4745°5 kilogrammes per hectare = 4233'9 
Ibs. per imperial acre. The carbon, therefore, 
must, to this extent at least, have been derived 
from the air; and at the close of the rotation the | 
humus had not decreased. Hence, it may be in- 
ferred, that the carbon derived from the organic 
matter in the soil was also taken up in the form 
of carbonic acid. Of recent attempts to settle 
the question by direct experiment, those of Saus- 
sure have attracted most attention. He endeav-| 
oured to show that soluble humates are taken up 
and assimilated by causing plants of the bean | 
and polygonum to grow in a decoction of mould 
in bicarbonate of potash. Liebig has criticised 
these experiments, and shown, that they are in- 
exact and inconclusive; and that the results are 
capable of a satisfactory explanation only on the 
principles they were intended to refute. On the 
whole then, it appears that there is no sufficient | 
reason for holding that soluble humates form any 
appreciable or important part of the food of 
plants, however useful humus may be, both as a | 
textural constituent of soils, and as affording car- 
bonic acid by gradual decay.” 

Assimilation of Hydrogen.—We can conceive 
of the formation of wood by the decomposition 
of water; its hydrogen uniting with the elements 
of carbonic acid, and oxygen being eliminated. 
Thus 100 parts carbonic acid unite with 8:04 
hydrogen, to form woody fibre, and separate 
72°35 oxygen, which was combined with the 
hydrogen. 

From their generating caoutchouc, wax, fats, 
and volatile oils containing hydrogen in large 
quantity, and no oxygen, we may be certain that 
plants possess the property of decomposing water, | 
because from no other body could they obtain 
the hydrogen of those matters. It has also been 
proved by the observations of Humboldt on the 
fungi, that water may be decomposed without 
the assimilation of hydrogen. Water is a re- 
markable combination of two elements, which 
have the power to separate themselves from one 
another, in innumerable processes, in a manner 
imperceptible to our senses; while carbonic acid, 
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on the contrary, is only decomposable by violent 
chemical action. 

All the hydrogen necessary for the formation 
of an organic compound is supplied to a plant 
by the decomposition of water. The process of 
assimilation, in its most simple form, consists in 
the extraction of hydrogen from water, and car- 
bon from carbonic acid, in consequence of which, 
either all the oxygen of the water and carbonic 
acid is separated, as in the formation of caout- 
chouc, the volatile oils which contain no oxygen, 
and other similar substances, or only a part of it 
is exhaled. 

The formation of acids is accompanied with 
the smallest separation of oxygen; the amount 


_ of oxygen set free increases with the production 


of the so-named neutral substances, and reaches 
its maximum in the formation of oils. Fruits 


| remain acid in cold summers; while the most 


numerous trees under the tropics are those which 
produce oils, caoutchouc, and other substances 
containing very little oxygen. 

Assimilation of Nitrogen.—There is no reason 
for believing that the nitrogen, contained in all 
parts of a vegetable structure, is derived from 
that gas in its free state, for, excepting in the 
case of ammonia, it cannot be made to unite di- 
rectly with any element excepting oxygen. Am- 
monia is a compound of nitrogen and hydrogen, 
and the last product of the putrefaction of animal 
matters. It is capable of undergoing a multitude 
of transformations, in contact with other bodies, 
into the most various forms; either alone or with 
acids, it is very soluble in water; and hence it isthe 
chief form in which nitrogen is conveyed to plants. 

The thousands of millions of men and animals 
by death and decay yield a large quantity of am- 
monia, a portion of which must escape into the 


| atmosphere; and the reason why it has not been 


previously detected is, that the quantity of air 
submitted to analysis is very small. Liebig proved 
its existence in pure rain-water by evaporation 
with muriatic acid ; the sal ammoniac had always 
a brown or yellow colour, with the offensive odour 
of perspiration or animal excrements, from which 
its origin might be inferred. It has since been 
found by many others in rain-water, snow, and 
hail. If we suppose 1 lb. of rain to contain } 
grain of ammonia, then 26,910 square feet (1 
Hessian acre) must receive annually 88 lbs. of 
ammonia or 71 lbs. of nitrogen, which is more of 
the latter (in the form of vegetable albumen and 


_ gluten) than is contained in 2,920 lbs. wood, 
| 3,085 lbs. hay or 10 tons beetroot (the produce 


of such an acre), but less than the grain, straw, 
and roots of grain, on the same surface. 

Ammonia is evidently taken up by the roots 
of plants, and may be detected in many parts of 
their structure, in the juice of the maple tree, in 
the beetroot ; it is obtained in the distillation 
of flowers, herbs, and roots, with water ; the juice 
of the fresh tobacco leaf, and of the vine contains 
ammonia. 
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The quantity of gluten (a nitrogenous body) 
contained in grain, seems to increase with the 
quantity of ammonia arising from manures. Thus, 
wheat grown in a soil manured with cow-dung 
(containing a little nitrogen) yielded only 11:95 
per cent. gluten, while in a soil manured with 
human urine it afforded 35:1 per cent. Putrefied 
urine contains a large proportion of nitrogen in 
the form of ammoniacal salts. Guano yields also 
much ammonia, and hence a part of its fertiliz- 
ing effects. 

Gypsum (plaster of Paris) acts beneficially by 
fixing ammonia in the soil and preventing its 
evaporation; for the sulphate of lime and carbo- 
nate of ammonia mutually decompose into sulphate 
of ammonia and carbonate of lime. The use of 
burned clay as manure and the fertility of ferru- 
ginous soils depend on the fixation of ammonia 
by alumina and sesquioxide of iron, with which 
it forms chemical compounds. Powdered char- 
coal absorbs 90 times its volume of ammonia, 
decayed wood 72 times (See Apsorprion), and 
hence in part the use of humus. 

The conclusion, then, is well established that 
the nitrogen of plants is derived from the am- 
monia of the atmosphere. 

Inorganic constituents of Plants.—Plants ab- 
sorb the soluble materials in a soil indiscrimi- 
nately, retaining such as are necessary and re- 
turning the others as excrement. The various 
acids in plants are combined with potash, soda, 
lime, and magnesia, which regulate their forma- 
tion, and when the plants are incinerated, these 
salts remain as carbonates, And since certain | 
acids are peculiar to plants and essential to them, 
alkaline bases must be equally necessary. The 
capacity of saturation of these acids being uni- 
form, the quantity of alkaline bases must be in- 
variable. 

The following analyses of ashes of two pine 
trees by De Saussure, and of two fir trees by Ber- 
thier, show that equivalent quantities of alkali 
are present. 


Pine from Mont Breven, 
Carbonate of potash 3°60 contains of oxygen, 0°41, 
< lime 46°34 ss ¢ 7:33 
@ magnesia 6:77 ‘6 1:27 
5671 Total oxygen 9-01 
Pine from Mont La Salle, 
Carbonate of potash 7°36 contains of oxygen 0°85 
G lime 119 ‘ G 8:10 
Gi magnesia 00:00 ss G 
58°55 8:95 
Fir from Allevard, 
Potash ‘ : 4 
REA } ° 16:8 contains of oxygen 3:42 
Lime 29'5 g e 8:20 
Magnesia 32 se f 1:20 
45:5 Total oxygen 12:82 
Fir from Norway, 
Potash 14:11 contains of oxygen 24 
Soda . 20°7 sf ‘ 5:3 
Lime ° 12:3 oe « 3°45 
Magnesia 4:35 ss $ 1:69 
51:45 Total oxygen 12°84 
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The quantity of oxygen is too nearly the same 
in the bases of the pines, although the bases vary, 
to suppose it accidental; and in the fir trees, 
after deducting the oxygen of the bases which 
were combined with phosphoric, sulphuric, and 
chlorohydric acids, the remainders are 11°62 and 
11'47 respectively. Hence the quantities of 
oxygen being the same, equivalent quantities 
of bases are saturated although these vary ma- 
terially. 

“Tf potatoes are grown where they are not 
supplied with earth, the magazine of inorganic 
bases (in cellars for example) a true alkali, called 
solanin, of very poisonous nature, is formed in 
the sprouts which extend towards the light, 


| while not the smallest trace of such a substance 
| can be discovered in the roots, herbs, blossoms, 
_ or fruits of potatoes grown in fields. 


“The conclusion to which all the foregoing 
facts lead us is, that the alkaline bases existing 
in the ashes of plants must be necessary to their 
growth, since if this were not the case they would 
not be retained. 

“Mhe perfect development of a plant accord- 


_ ing to this view, is dependent on the presence of 


_ alkalies or alkaline earths; for when these sub- 
| stances are totally wanting, its growth will be 
| arrested, and when they are only deficient, it 
| must be impeded.” 


Ten thousand parts of oak-wood yield 250 


| parts of ashes, the same quantity of fir-wood 


only 83, of linden-wood 500, of rye 440, and of 
the herb of the potato-plant, 1,500 parts. 

Firs and pines find a sufficient quantity of al- 
kalies in granitic and barren sandy soils in which 
oaks will not grow; and wheat thrives in soils 
favourable for the linden tree, because the bases 
which are necessary to bring it to complete ma- 
turity, exist there in sufficient quantity. 

The Equisetacese and all the genera of grasses 
contain in the outer parts of their leaves and 
stalk a large quantity of silicic acid and pot- 
ash in the form of acid silicate of potash. The 
proportion of this salt does not vary percepti- 
bly in the soil of corn-fields, because it is again 
conveyed to them as manure in the form of 
putrefying straw. But this is not the case ina 
meadow, and hence we never find a luxuriant 
crop of grass on sandy and calcareous soils, which 
contain little potash, evidently because one of 
the constituents indispensable to the growth of 
the plants is wanting. Soils formed from basalt, 
greywacke, and porphyry, are, ceteris paribus, 
the best for meadow-land, on account of the 
quantity of potash which enters into their com- 
position. The potash abstracted by the plants is 
restored under the annual irrigation. 

A harvest of grain is obtained every 30 or 40 
years from the soil of the Luneburg heath, by 
strewing it with the ashes of the heath-plants 
(Zrica vulgaris) which grow on it. These plants 
during the long period just mentioned collect the 


potash and soda which are conveyed to them by 
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rain-water; and it is by means of these alkalies 
that oats, barley, and rye, to which they are in- 
dispensable, are enabled to grow on this sandy 
heath. 

A proprietor of land in the vicinity of Gottin- 
gen, in order to obtain potash, planted his whole 
land with wormwood, the ashes of which are 
well known to contain a large proportion of the 
carbonate of that alkali. The consequence was, 
that he rendered his land quite incapable of 
bearing grain for many years, in consequence of 
having entirely deprived the soil of its potash. 

The supposition that alkalies or inorganic mat- 
ter in general are generated by plants is refuted 
by these facts. Steam and vapours have a re- 
markable power of transporting solid fixed mat- 
ter, either in the form of a gas or dissolved in 
one. 

It is known that in sea-storms, leaves of plants 
in the direction of the wind are covered with 
crystals of salt, even at the distance of from 20 
to 30 miles from the sea. But it does not re- 
quire a storm to cause the volatilization of the 
salt, for the air hanging over the sea always con- 
tains enough of this substance to make a solution 
of nitrate of silver turbid, and every breeze must 
carry this away. Now, as thousands of tons of 
sea-water annually evaporate into the atmosphere, 
a corresponding quantity of the salts dissolved in 
it, viz. of common salt, chloride of potassium, 


magnesia, and the remaining constituents of the | 
sea-water, will be conveyed by the wind to the | 


land. 


By the continual evaporation of the sea, its | 
salts are spread over the whole surface of the | 
earth; and being subsequently carried down by | 
the rain, furnish to the vegetation those salts | 
This is the origin of | 


necessary to its existence. 


the salts found in the ashes of plants, in those | 


cases where the soil could not have yielded them. 

Art of Culture—Carbonic acid, ammonia, and 
water yield elements for all the organs of plants. 
Certain inorganic substances—salts and metallic 


oxides—serve peculiar functions in their organ- | 


ism, and many of them must be viewed as essen- 
tial constituents of particular parts. , 
The atmosphere and the soil offer the same 


kind of nourishment to the leaves and roots. | 


The former contains a comparatively inexhaus- 
tible supply of carbonic acid and ammonia; the 
latter, by means of its humus, generates con- 


stantly fresh carbonic acid, while, during the 


winter, rain and snow introduce into the soil a 
quantity of ammonia, sufficient for the develop- 
ment of the leaves and blossoms. 

In whatever form we supply plants with those 
substances which are the products of their own 
action, in no instance do they appear to have 


any effect upon their growth, or to replace what | 


they have lost. Sugar, gum, and starch, are not 
food for plants, and the same must be said of 
humic acid, which is so closely allied to them in 
composition. 


| the different kinds of soil. 
| limestones, in which there are no other inorganic 


| their development. 
' depends is that of its invariably containing pot- 
| ash and soda. 
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The products generated by a plant may vary 
exceedingly, according to the substances given 
it as food. A superabundance of carbon in the 
state of carbonic acid conveyed through the roots 
of plants, without being accompanied by nitro- 
gen, cannot be converted either into gluten, albu- 
men, wood, or any other component part of an 
organ ; but either it will be separated in the form 
of excrements, such as sugar, starch, oil, wax, 
resin, mannite, or gum, or those substances will 
be deposited in greater or less quantity in the 
wide cells and vessels. 

The increase or diminution of the vital activity 
of the vegetables depends only on heat and solar 
light, which we have not arbitrarily at our dis- 
posal: all that we can do is to supply those sub- 
stances which are adapted for assimilation by the 
power already present in the organs of the plant. 
But what then are these substances? They may 
easily be detected by the examination of a soil, 
which is always fertile in given cosmical and at- 
mospheric conditions. Sand, clay, and lime are 
the names given to the principal constituents of 
Pure sand and pure 


substances except siliceous earth, carbonate or 
silicate of lime, form absolutely barren soils. But 
argillaceous earths form always a part of fertile 
soils. There must, therefore, be something in 
aluminous earth which enables it to exercise an 
influence on the life of plants, and to assist in 
The property on which this 


In order to form a distinct conception of the 
quantities of alkalies in aluminous minerals, it 
must be remembered that feldspar contains 17? 
per cent. of potash, albite 11°43 per cent. of soda, 
and mica 3—5 per cent.; and that zeolite con- 
tains 13—16 per cent. of both alkalies taken to- 
gether. The late analyses of Ch. Gmelin, Lowe, 
Fricke, Meyer,and Redtenbacher, have also shown, 
that basalt contains from ? to 3 per cent. of pot- 
ash, and from 5—7 per cent. of soda, that clay- 
slate contains from 2°75—3'31 per cent. of potash, 
and loam from 15—4 per cent. of potash. 

If, now, we calculate from these data, and from 
the specific weights of the different substances, 
how much potash must be contained in a layer 
of soil, which has been formed by the disintegra- 
tion of 26,910 square feet (1 Hessian acre) of one 
of these rocks to the depth of 20 inches, we find 
that a soil of 


Felspar contains : ; . 1,269,000 lbs. 
Clinkstone from 220,400 to . 440,000 ... 
Basalt ... 52,300 82,600 ... 
Clay-slate 110,000 220,400 ... 
Loam 95,800 330,600 ... 


Potash is present in all clays; according to Fuchs, 
it is contained even in marl; it has been found 
in all the argillaceous earths in which it has been 
sought. 

Air, water, and the change of temperature pre- 
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pare the different species of rocks for yielding to 
plants the alkalies which they contain. A soil 
which has been exposed for centuries to all the 
influences which affect the disintegration of rocks, 
but from which the alkalies have not been re- 
moved, will be able to afford the means of nour- 
ishment to those vegetables which require alka- 
lies for their growth during many years; but it 
must gradually become exhausted, unless those 
alkalies which have been removed are again re- 
placed; a period, therefore, will arrive when it 
will be necessary to expose it from time to time 
to a further disintegration, in order to obtain a 
new supply of soluble alkalies. 

The exhaustion of much of the soil in Lower 
Virginia by successive crops of wheat and tobacco 
during a long period of time, proves the necessity 
of alkalies for these plants, for in the space of a 
century 13,200 lbs. of alkalies per acre were re- 
moved in leaves, grain, and straw, and the land 
became unproductive. When the soil is thus 
exhausted it requires the lapse of time for the 
action of air, water, change of temperature, and 
carbonic acid, to decompose fresh portions of the 
rocky constituents of the soil, and set free more 
alkaline matter. 

Potash is not the only substance necessary for 
the existence of most plants; indeed it has been 
already shown that the potash may be replaced 
in many cases by soda, magnesia, or lime; but 
other substances besides alkalies are required to 
sustain the life of plants. 

Phosphoric acid has been found in the ashes 
of all plants hitherto examined, and always in 
combination with alkalies or alkaline earths. 
Most seeds contain certain quantities of phos- 
phates. In the seeds of different kinds of corn 
particularly, there is abundance of phosphate of 
magnesia. 

Plants obtain their phosphoric acid from the 
soil. It is a constituent of all land capable of 
cultivation, and even the heath at Luneburg con- 
tains it in appreciable quantity. Phosphoric acid 
has been detected also in all mineral waters in 
which its presence has been tested; and in those 
in which it has not been found, it has not been 
sought for. 

It is evident that the seeds of corn could not 
be formed without the phosphate of magnesia, 
which is one of their invariable constituents ; the 
plant could not under such circumstances reach 
maturity. 

Some plants, however, extract other matters 
from the soil besides silica, potash, and phospho- 
ric acid, which are essential constituents of the 
plants ordinarily cultivated. These other mat- 
ters, we must suppose, supply, in part at least, 
the place and perform the functions of the sub- 
stances just named. We may thus regard com- 
mon salt, sulphate of potash, nitre, chloride of 
potassium, and other matters, as necessary con- 
stituents of several plants. 

Clay-slate contains generally small quantities 
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of oxide of copper; and soils formed from mica- 
ceous schist contain some metallic fluorides. 
Now, small quantities of these substances also 
are absorbed into plants, although we cannot 
affirm that they are necessary to them. 

De Saussure remarked that plants require un- 
equal quantities of the component parts of soils 


in different stages of their development; an ob- 


servation of much importance in considering the 
growth of plants. Thus, wheat yielded -,43, of 
ashes a-month before blossoming, ,249 while in 


blossom, and , 33 9 after the ripening of the seeds. 


| It is therefore evident that wheat, from the time 


of its flowering, restores a part of its organic 
constituents to the soil, although the phosphate 
of magnesia remains in the seeds. The fallow 
time is that period of culture during which land 
is exposed to a progressive disintegration by 


' means of the influence of the atmosphere, for the 
| purpose of rendering a certain quantity of alka- 
lies capable of being appropriated by plants. 


It 
is evident, that the careful tilling of fallow-land 
must increase and accelerate this disintegration. 
Now many plants in the family of the legumino- 
se are remarkable on account of the small quan- 
tity of alkalies or salts in general which they 
contain. They belong to those which are termed 
fallow-crops, and the cause wherefore they do not 


| exercise any injurious influence on corn which is 
cultivated immediately after them is, that they 


do not extract the alkalies of the soil, and only 
a very small quantity of phosphates. 

Two plants growing beside each other will 
mutually injure one another, if they withdraw 
the same food from the soil. Hence it is not 
surprising that the wild chamomile (Matricaria 
chamomilla) and Scotch broom (Spartium scopa- 
rium) impede the growth of corn, when it is con- 
sidered that both yield from 7 to 7°43 per cent. 
of ashes, which contain ,% of carbonate of pot- 
ash. Plants will, on the contrary, thrive beside 
each other, either when the substances necessary 
for their growth which they extract from the 
soil are of different kinds, or when they them- 
selves are not both in the same stages of develop- 
ment at the same time. 

On a soil, for example, which contains potash, 
both wheat and tobacco may be reared in suc- 
cession, because the latter plant does not require 
phosphates, salts which are invariably present in 
wheat, but requires only alkalies, and food con- 
taining nitrogen. According to the analysis of 
Posselt and Reimann, 10,000 parts of the leaves 
of the tobacco-plant contain 16 parts of phos- 
phate of lime, 8'8 parts of silica, and no magne- 
sia; whilst an equal quantity of wheat straw 
contains 47°3 parts, and the same quantity of the 
grain of wheat 99°45 parts. of phosphates. Now, 
if we suppose that the grain of wheat is equal to 
half the weight of its straw, then the quantity 
of phosphates extracted from a soil by the same 
weights of wheat and tobacco must be as 97°7: 
16. This difference is very considerable. The 
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roots of tobacco, as well as those of wheat, ex- 
tract the phosphates contained in the soil, but 
they restore them again, because they are not 
essentially necessary to the development of the 
plant. 

Alternation of Crops.—Experience has shown 
that the same crop cultivated on the same soil 
through successive years, deteriorates and will 
finally cease to yield profitably; that certain 
plants will thrive better after others, and that 
these last will then again become productive. 

The experiments of Macaire-Princep prove 
that substances are excreted from the roots of 
plants, some of which he termed acrid and re- 
sinous, others mild like gum. The former he 
regarded as injurious, the latter nutritious. 
Hence the opinion that the same plant will not 
thrive in a soil where its excretions accumulate. 

Decandolle supposes that plants absorb soluble 
matter of every kind from the soil, and thus re- 
ceiving much matter unnecessary for nutrition, 
return it as excrement to the soil. 

The excretion consists of two parts, that which 
is returned to the soil in an unaltered state and 
that arising from transformations which have 
taken place within the plant. The former, al- 
though useless to a particular plant, may be 
nutritive to another. The latter appears to 
change into humus by a more or less gradual 
change, and then yielding carbonic acid, forms 
the nutriment of young plants. 

This artificial production of humus constitutes 
one advantage of the alternation of crops, and 
such plants are employed as excrete abundantly. 

Another advantage lies in the different kinds 
of inorganic matter required by different plants. 
Thus two plants requiring the same, and grown 
successively on the same ground, gradually ren- 
ders it incapable of producing them profitably ; 
but where one follows another requiring different 
inorganic constituents, the decomposing action 
of atmospheric agents during the lapse of time 
prepares the soil again for the production of the 
ATS 

Manure-—We may regard organic and many 
inorganic substances as manures; but we find 
them varying much in their value both practi- 
cally and by an analysis of their constituents. 
Thus the solid excrements of the cow and horse 
contain but little nitrogen, human feeces more; 
urine contains a large proportion. But the ex- 
crements of animals contain much silicate of 
potash and phosphates, human feces the latter, 
while urine is rich both in nitrogenous matter 
and phosphates. Too much cannot be said on the 
employment of human excrements both liquid 
and solid, for while they constitute fertilizing 
manure of the highest value, they are usually 
rejected in British agriculture. See Manure. 

We have presented an outline of the newer 
views in agricultural chemistry, chiefly due to 
Liebig, whose essay we have followed and freely 
extracted from, not, however, from a conviction 
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of their truth in every respect ; for we believe 
that, although he has adopted a true method in 
elevating agriculture and physiology by the appli- 
cation of chemical principles, he has by no means 
proved that carbonic acid, water, and ammonia 
constitute the sole source of the organic parts of 
plants. We therefore offer the opinions of others 
likewise grounded on experimental evidence. 


VIEW OF THE THEORY THAT PLANTS DERIVE THEIR 
NUTRIMENT FROM ORGANIC AND INORGANIC MAT- 
TER. 


Saussure has conducted some very able experi- 
ments which seem to prove that some plants do 
take up humus, not in the form of carbonic acid. 
He showed, contrary to the experiments of Har- 
tig, that humus extracted from mould by alkali is 
absorbed by the roots ; and that since a strongly 
coloured solution of humate of potassa becomes 
discoloured in the Polygonum Persicaria, while 
other colouring matters, such as ink, unfitted for 
nutrition, are not—that this humic material is 
assimilated. Without denying that carbonic acid 
and water are assimilated as nutritive matter, 
he holds humic extract is likewise useful to 
plants ; that plants produced by the former 
alone are not as thrifty as with the use of mould. 
The following are his general conclusions :— 

1, That fertile soil contains a mixture of solu- 
ble and insoluble organic matter ; and that the 
introduction of the former by the roots into a 
plant is a powerful aid to that nutrition which 
is afforded by the atmosphere and water. 

2. That the insoluble organic, greatly prepon- 
derating over the soluble, undergoes, by the as- 
sistance of water, slow fermentation, hence pro- 
ducing soluble nutritive matter. 

3. That plants receive their nitrogen almost 
entirely by absorption of soluble organic matter. 

4, That those coloured substances adapted to 
the nutrition of plants change colour, while those 
not nutritious enter a plant without undergoing 
decomposition. 

Hermann has discovered that the chief part of 
the extractive matter in the juice of plants con- 
sists of similar constituents to humus, containing 
humic acids, crenic and apocrenic acids, and ex- 
tractive humus. See Humus. 

Mulder’s experiments lead to the conclusion 
that, by the decay of vegetable substances, ulmin 
and ulmic acid are formed when the air is not 
freely admitted, and these again, by the action 
of the air, pass into humin and humic acid. His 
analyses of the humic acid in turf, decayed wood, 
and vegetable mould from various localities, 
prove that it is combined with ammonia, and the 
remarkable resemblance in the deduced formule, 
seems to prove conclusively that there is a class 
of humus bodies, which, although differing among 
each other, must be ranked together. 

Mulder supposed this ammonia to have been 
abstracted as such from the air, but Hermann’s 
experiments prove that during the decay of wood 
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1 volume of nitrogen and 2 vols. of oxygen are 
absorbed from the air, and 4 vols. carbonic acid 
given off, and that ammonia is a residual trans- 
formation. 

These researches of Saussure, Mulder, and 
Hermann are certainly opposed to the views of 
Professor Liebig, and we may add to them the 
elaborate researches and conclusions of Boussin- 
gault and Payen. The following is the definition 
of powerful manures by the two last-named chem- 


ists :—Manure is the more valuable in proportion | 


as the quantity of nitrogenous organic matter is 
greater than the non-nitrogenous organic mat- 
ter; and in proportion as the decomposition of 
quaternary compounds acts gradually, and agrees 
with the progress of vegetation. They have there- 
fore constructed a table showing the value of man- 
ures, that is, the quantity of nitrogen they con- 
tain. See Manure. 

Boussingault holds that plants receive a large 
proportion of nutriment from the air, but also 
recelve no inconsiderable amount of organic ma- 
terial directly from the soil. He believes that 
the process of fallowing has chiefly the advantage 
of destroying weeds; that the system of rotation 
of crops does not depend on the injurious action 
of the excrements of plants, since Braconnot’s 
experiments prove that such excrements are not 
produced, but it rather depends on the alterna- 
tion of such plants as only extract nutrition from 
the soil, like the Graminez, and of such as take 


much nutriment from the air, like the Legumi- | 


nos, and whose stubble ploughed under is in 
itself a good manure. 


In conclusion, we may remark that Liebig has | 


shown that a large proportion of the organic 


matter of plants is due to the assimilation of car- | 
bon from carbonic acid, but not that it is wholly | 
He has not shown that their | 
nitrogen is obtained chiefly from the ammonia | 
of the atmosphere; while the formation of am- | 


due to this cause. 


monia by the decomposition of animal manures, 


seems distinctly to indicate that one great source | 


of nitrogen lies within the soil, a view strength- 
ened by the experiments and inferences of Bous- 
singault and Payen. Whether we adopt with the 
former the view that nitrogen is the measure of 
nutrition, we hold with him that the nitrogenous 
compounds in the soil are partly useful because of 
the more ready decomposition of compounds con- 
taining nitrogen, so that the carbon and hydrogen 
of such substances are more readily assimilated. 
Again, Liebig censures the application of the 
principles of animal nutrition to vegetable phy- 
siology, and yet more than once draws such a 
comparison himself. It may be wrong to apply 
these principles in the same manner in both 
cases, but the principles themselves may hold 
good of both. Thus, while he has shown the 
importance of one constituent of the air, car- 
bonic acid, another acts an equally important 
part to animals; for, without the action of the 
oxygen in producing internal transformations 
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| and throwing off carbon, food cannot be regarded 


as nutriment. The oxygen of the air therefore 
serves in part for the nutrition of animals. While 
thus plants derive much nutrition from the air 
and a portion from the soil, animals derive much 
from the soil and a portion from the air. See 
farther under Drcay, Excremunt, Guano, Humus, 
Manure, Purreraction, Sort. 

AGRICULTURAL EDUCATION. Special 
training for the skilful, scientific, and most pro- 
fitable performance of the duties of a farmer. 
Not an art is practised by man which includes a 
greater variety of operations or involves a greater 
amount of scientific principles than farming ; 
and yet almost every other art is popularly re- 
garded as far more technical and intricate, and 
as requiring far higher qualifications, and a far 
more systematic and prolonged course of prepar- 
ation for its successful performance. Popular 
opinion justly imposes a long apprenticeship 
upon every candidate for any department of mere 
handicraft, a long course of preparatory study 
upon every candidate for scientific or intellectual 
employment, and both an apprenticeship and a 
course of preparatory study upon every candi- 
date for several of such professions as combine 
art and science ; and yet, with marvellous incon- 
sistency, it, in most instances, imposes no ap- 
prenticeship and no special study whatever upon 
the candidate for an employment far more noble 
and intricate than any handicraft, and eminently 
combining the influence of at least two-thirds of 
all the physical sciences, with the most varied ma- 
nipulations of very complex art. How monstrous 
is it that, while one man is apprenticed seven 
years in order to make a shoe, another is not ap- 
prenticed at all in order to manage a farm,— 
that while one is required for many years to be 
both an apprentice and a student in order to make 
the contents of the British statute-book bear 
upon a case of litigation, another is not required 
to be either apprentice or student in order to 
make the experience of all countries and ages of 
the civilized world, and the principles and dis- 
coveries of some of the most profound and com- 
plex of human sciences, bear upon the diversified 
and multitudinous practices of agriculture! One 
year to a shoemaker’s apprentice, and three 
years to a young lawyer, ought to be every parti- 
cle as effective as seven years to a candidate for 
farming; and with not more than one or two ex- 
ceptions, not an artificer, an artist, or a profes- 
sional man exists, who requires more special 
training or a larger amount of technical know- 
ledge than a farmer, or who possesses equal facil- 
ities to turn a liberal and munificent education to 
excellent practical account. Were the next gen- 
eration of farmers all over the civilized world to 
be educated comparatively with other men in 
something like the proportions of their callings, 
human society would at one move experience al- 
most as great a transition as when it passed from 
the degradation of the feudal ages to the dignity 
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of the nineteenth century. Even an old Roman 
author, amid the martial condition of a proud, 
vicious, and heathenish empire, had the sagacity 
to see the paramount importance of agricultural 
education, and the honesty to utter his astonish- 
ment at its neglect. “Nothing equals my sur- 
prise,” says he, “when I consider that while those 
who desire to learn to speak well select an orator 
whose eloquence may serve them as a model; 
while those who are anxious to dance, or become 
good musicians, employ a dancing or a music 
master; in short, that while every one looks 
for the best master in order to make the best 
progress under his instructions, the most impor- 
tant science, next to that of wisdom, has neither 
pupils nor teachers. I have seen schools estab- 
lished for teaching rhetoric, geometry, music, 
dancing, &c., and yet I have never seen a master 
to teach agriculture, nor a pupil to learn it.” 

Actual farmers, who have had no special train- 
ing may, in multitudes of instances, improve 
their knowledge and their general qualifications 
by free intercourse with persons better informed 
than themselves,—by accepting the advantages 
of example and instruction afforded on the home 
or model farms of many well-conducted estates, 
—by watching the proceedings, and receiving 
the assistance, of the agricultural societies of 
their country or province,—by attending any 
occasional or serial agricultural lectures which 
professional or scientific gentlemen may deliver 
in their vicinity,—and by making a diligent and 
discriminating use of one or more of the best 
books on agriculture. Thousands of the worst 
instructed classes of farmers—particularly such as 
the small peasant-farmers of Ireland—might, by 
the use of several of these means, or even of any 
one of them, speedily acquire such knowledge as 
would enable them to draw twenty or thirty per 
cent. of additional produce from their farms; not 
a few, also, of such farmers as have enjoyed a 
tolerably fair general education, but have not been 
taught to subordinate it fully to their profession, 
may turn any one or more of these means to 
eminent advantage; and even the small number 
of farmers who possess a fair acquaintance with 
all the principles of their art, and can assign a 
scientific reason for every practice and phenome- 
non on their farms, ought, for their neighbours’ 
sakes, to give all such means their strongest 
sanction, and will scarcely fail to derive from 
them an important amount of benefit. 

All descriptions of young persons training to 
be farmers require to spend a large portion of 
their time upon a farm, to observe with all possi- 
ble frequency the practices of the farmery and 
the field, to take full and daily part in the oper- 
ations of every season, and to learn, in a practi- 
cal manner, the nature and conditions of every 
piece of labour, from the coarsest drudgery to 
the nicest and most artistic performance. Mere 
looking on, mere reading, mere listening, mere 
occasional acting, or all these four combined, 
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will far less enable a man to conduct a farm than 
even teach him to make a shoe or construct a 
steam engine. Pupil-farmers do not require, in- 
deed, to become adepts in every agricultural prac- 
tice,—they do not need to be the best workmen 
on the farm,—the ablest ploughmen, the most skil- 
ful sowers, the most expert manipulators of the 
stable and the barn; yet they certainly must ac- 
quire sufficient proficiency in every art and pro- 
cess, or at least sufficient practical acquaintance 
with the tact and methods of performing it, to 
be able to instruct others respecting it, and to 
judge when it is well and expertly done. They 
must fully labour, that they may understand the 


| work ; they must fully obey, that they may know 
_ how to command ; they must take part in every 
| thing, that they may learn to make judicious ap- 


plications of the grand economical principle of 
the division of labour; they ought, in fact, to ac- 


| quire the same compr akeaetnre views of the opera- 
_ tions of the farm as the farmer himself or the 
_ farmer’s steward, and to share by turns in all the 
| operations which these comprise. 
| naturally reside on a large, well-conditioned, and 


If the pupil 


well-conducted farm, he of course cannot learn 
better than where he is; if he reside on a stock- 
farm, or small and ill-conditioned arable farm, 


_he ought, if possible, to be placed, during two 


years, on a farm of superior character; and if he 
reside, in either town or country, with parents 
or guardians who are not farmers, he ought to 
be apprenticed for three or more years with a 
skilful, scientific, extensive, upright farmer, who 
shall agree to treat him as if he were his son. 
Yet mere practical learning—as we have al- 
ready hinted—will as completely fail to make a 
man a wise farmer as mere theory. The pupil, 
by carefully imitating all around him, may be- 
come a very expert monkey ; but, unless he learn 
a reason for every operation, he will never farm 
like a rational being. His business, in preparing 
to become a farmer, is to learn the science of 
agriculture as truly as the art,—the principles of 
it as thoroughly as the practices. He ought, 
therefore, during the whole course of his practi- 
cal instruction on the farm, to be receiving ex- 
planations of the phenomena which he witnesses 
and the practices in which he shares,—to be 
soliciting information respecting every matter 
which he does not clearly understand,—and to 
be exercising his judgment as to the fittest mode 
of performing operations, the likeliest mode of 
overcoming difficulties, and the most feasible 
mode of attempting improvements. When he is 
under the care of a father or a kind master who 
farms intelligently, and possesses a fair share of 


| science, he ought to acquire from him a large 


amount of the requisite intellectual instruction ; 
yet, even in this case—and unspeakably more if he 


| be under the care of a mere imitative farmer— 


he requires the aid of such stores of knowledge 
as can be obtained only from other sources and 
by separate study. He needs, in fact, to be 
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scientifically trained with books and by a school- 
master, not less than to be practically trained 
with implements and by the farmer. 

Whatever any ordinary school can furnish, in 
the departments of English education, writing, 
arithmetic, book-keeping, and elementary mathe- 
matics, ought, as a matter of course, to be ac- 
quired by every son of a farmer, and by every 
other boy who is likely to become an agricultur- 
ist; and till more suitable institutions shall be 
called into existence, select academies, schools of 
art, mechanics’ institutions, occasional series of 
lectures, private courses of scientific lectures in 
cities, and the public lectures in universities,— 
or, in the absence of all these, public libraries and 
private copies of select books,—must be looked 
to as the grand sources of all the other requisite 
departments of information. Four general topics 
—chemistry, veterinary surgery, natural history, 
and natural philosophy—comprise the whole 
circle of those sciences which the agricultural 
pupil requires to study ; and though two of them 
include the numerous and important subdivisions 
of geology, mineralogy, botany, vegetable physi- 
ology, zoology, anatomy, meteorology, electricity, 
magnetism, pneumatics, dynamics, and mechan- 
ics, yet all may be competently studied in them- 
selves, and sufficiently understood in their adap- 
tations to agriculture, in the course of three 
years’ attendance at such seats of learning as | 
Edinburgh, London, Dublin, Glasgow, Aberdeen, 
or Belfast,—or in the course of four years sedu- 
lous and judicious use of the best public appliances 
which the nearest considerable town affords, com- 
bined with copious reading and reflection. ‘The 
whole time consumed in the professional training 
of a young farmer, would thus be three years on 
the farm and three at a seat of learning; and 
surely, when we consider the great comparative 
importance of his vocation, and the vast power 
which he acquires from knowledge to render that 
vocation productive to himself and to society, 
this amount of time cannot but be pronounced 
economically small. Whatever comfortable farmer 
grudges his son so moderate a quantum of pro- 
fessional education, deserves, in punishment of 
his parsimony, to be constantly worried with the 
attacks of vermin and the blunders of boors. We 
must not be understood, however, as saying either 
that the three years of practical education are all 
to be spent in sheer labour on the farm, or that 
the three years of scientific education are all to 
be spent in sheer study at a seat of learning, or 
that the topics and appliances which we have 
named are the only ones worthy of the pupil’s 
attention. The more the practical part of the 
training is intermixed with science, the sooner 
and better will the principles of it be understood ; 
the more the scientific part of it is interspersed 
with periods of recess from the seat of learning 
and of labour on the farm, the more freely will 
its acquisitions adapt themselves to both present 
and permanent utility; and the more liberally 
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the pupil can look into collateral topics, such as 


materia medica, or avail himself of directly pro- 
fessional aids, such as the regular lectures on 
agriculture in the universities of Edinburgh and 
Aberdeen, the more fully and effectively will he 
work out the grand designs of all his educational 
training. See A@ricuLTURAL ScHooxs. 

AGRICULTURAL LABOURERS. See Farm 
SERVANTS. 

AGRICULTURAL LITERATURE. The ag- 
gregate of published writings on the subject of 
agriculture. The amount of this is enormous. 
But one great portion of it is obsolete; another 
great portion is vapid, unreflecting, worrying re- 
petition of what everybody knows; and a third 
great portion is mere theory and speculation,— 
either the monomania of practical improvers, or 
the wild day-dream of utopian philosophers. Yet 
it comprises numerous works of high value, and 
several series of periodicals of not a little excel- 


_ lence; and though it can boast but few and brief 


specimens of beauty or eloquence, it possesses a 
fair share of the far more valuable properties of 


_ sound learning and useful tendency. A view of 


its ancient and progressive condition is included 
in the historical section of our General Introduc- 
tion; and a vidimus of its best works on all the 
subjects most interesting to the farmer, is afforded 
by our lists of authorities at the end of all our 
principal articles. 

AGRICULTURAL SCHOOLS. Institutions 
for training young men in both the art and the 
science of agriculture. In the degree in which 


_ any of them are so constituted and conducted as 


to make their pupils at once thorough practical 
farmers and complete or even tolerable scientific 
agriculturists, they serve precisely the great pur- 
poses which we have desiderated and recom- 
mended on the subject of Aaricunruran Epuca- 
tion. But some of them are too superficial, others 
are not sufficiently practical, and most or all are 
too stiff, too formal, too academical, too little 
possessed of the actual, business, every-day charac- 
ter of both the working and the thinking of real 
agriculture; and hence some are more likely to 
produce pedants and pretenders than true scien- 
tific farmers,—and the best seem adapted rather 
to educate gentlemen’s sons for practising an in- 
telligent supervision of their estates, than to train 
young men of the middle classes of society for an 
effective performance of the thousand hard duties 
of practical farming. Yet several of them possess 
great excellencies; and all the principal ones de- 
serve to be made as fully known as possible, both 
for their own sakes, and that they may stimulate 
and direct the founding of better institutions. 
The institute of agriculture and forestry, at 
Hohenheim, near Stuttgard, was founded by the 
celebrated Schwartz, and placed on its present 
basis in 1817 by the King of Wurtemberg, and 
extends its influence over the whole of that state, 
and into parts of the adjoining countries. It was 
acre by the king with a royal seat and ex- 
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tensive buildings; it has attached to its school- 
rooms and lodging-houses, farming and other 
grounds to the extent of 960 acres; and it pos- 
sesses, for the use of pupils, a museum, a library, 
a small laboratory, a collection of apparatus, a 
cider-press, a vinegar-manufactory, a beet-sugar 
manufactory, a brewery, a distillery, and various 
other appliances. Its grounds are divided into 
about 501 acres of arable land, 242 acres of mea- 
dow land, 13 acres of woodland, 67 acres of nur- 
sery ground, 2 acres of hop plantation, 14 acres 
of botanical garden, 1 acre of kitchen and flower 
garden, 33 acres of experimental ground, and 85 


acres of reserve ground. The institution is di- | 


vided into two departments,—the lower, devoted 
chiefly to practical training,—and the higher, 
intended principally for scientific instruction. In 
the lower school, natives of Wurtemberg, who 
cannot pay, are admitted gratis; in the higher 
school, all pupils are expected to pay; and to 
either school, but on a higher scale, foreign- 
ers may be admitted. Pupils are not admissible 
till the age of seventeen; and are expected to 
have previously acquired all elementary attain- 
ments. The number of pupils in the lower school 
is limited to 27; that in the higher school in 1836 
was 72; and the total number in both depart- 
ments from 1829 to 1836 was 539. The pupils in 
the lower school usually engage to remain three 
years ; they take part in all the operations of the 
farm, the garden, and the other scenes of labour ; 
they receive some instructions during the inter- 
vals of labour, and attend some of the lectures 
delivered to the pupils of the higher school; and 
they generally receive wages for their work, and 


make payments out of these for their maintenance | 


and clothing. The pupils of the higher school, 
if previously well trained, attend only one year, 
but, in general, they attend during two years; 
those enrolled for the school of forestry also at- 
tend during two years; so that all who enjoy a 
full course attend during four years or eight ses- 
sions,—each year consisting of two long sessions 
and two short vacations,—the sessions extending 
from the first of November to Palm Sunday, and 
from two weeks after Palm Sunday to the first of 
October. The topics of instruction during the 
first year are the general principles of farming 
and gardening, the culture of the vine, the breed- 
ing of cattle, the growing of wool, the training 
of horses, the rearing of silk-worms, the arrang- 
ing and directing of farms, the valuing of farms, 
and book-keeping; during the second year, the 
general principles of forestry, the botany of forests, 
the culture and superintendence of forests, the 
uses of forests, the technology of forests, and 
the laws and taxation affecting forests; during 
the third year, veterinary surgery, agricultural 
technology, the manufacture of beet-sugar, brew- 
ing, distiling, vinegar-making, zoology, materia 
medica, chemistry, meteorology, and vegetable 
physiology ; and during the fourth year, theoreti- 


cal and practical mathematics, or geometry, trig- 
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onometry, algebra, and arithmetic. The practical 
department of the institution, or that belonging 
to the lower school, appears to be far more de- 
sirably conducted than the scientific; and while 
the higher school has probably produced a race 
of agricultural pedants, and can hardly fail to 
imbue its pupils with the monstrous error of sub- 
stituting mere science and speculation for effec- 
tive knowledge, the lower school, even in spite of 
serious defect in,theoretic instruction, seems to 
have exerted a highly advantageous influence 
upon the agricultural condition of most of Wur- 
temberg. “The pupils of the lower school,” we 
are told, “rise to their work in summer at three 
o’clock, when they commence to feed and clean 
the cattle, groom the horses, remove the litter, 
&c., until about five o’clock; they then break- 
fast, and at half-past five take their station in 
the yard, whence they issue forth in a quiet and 
orderly but lively manner to their respective em- 
ployments, under the direction of the superin- 
tendent, with their teams of 24 oxen and 10 
horses. At eleven, there is a cessation of work, 
during half-an-hour for dinner; then succeeds 
the feeding of the cattle, and a new distribution 
of employments ; and work continues until seven. 
After supper, lessons are given ; in winter, school 
instruction is also afforded in the course of the 
day. The beneficial results of this system are 
widely diffused through Wurtemberg; and the 
peasantry are everywhere found an enlightened 
class, always ready to give a clear and ready an- 
swer to any questions proposed regarding their 
agricultural practice.” , 

The celebrated institution of M. de Fellenberg 
at Hofwyl, in the canton of Berne in Switzerland, 
combines the various objects of a moral, scientific, 
and general education, and subordinates them 
partly to the purposes of general industry, and in 
a main degree to the pursuits of agriculture, It 
comprises extensive buildings for instruction and 
residence ; a farm of 170 or 250 acres, for experi- 
mental and industrial labour in farming; facili- 
ties and appliances for instruction and experiment 
in various departments of handicraft ; and an ex- 
ceedingly numerous corps of tutors and profes- 
sors, so selected, qualified, and classified as to 
communicate all the details of instruction by the 
easy and agreeable method of mere oral teaching. 
All the pupils remain during nine years, or till 
they attain the age of twenty-one; and all un- 
dergo constant training in habits of industry, 
frugality, docility, veracity, mutual kindness, and 
general morality. But they are divided into two 
great classes,—the higher, or boys who anticipate 
the spending of their life in affluence,—and the 
lower, or boys who anticipate the necessity of 
self-support throughout a lifetime of active la- 
bour. Pupils of the higher class pay rather hand- 
somely for their education,—especially if they are 
not natives of the canton of Berne; and during 
the first three years, they are taught the Greek 
language, Grecian history, and the sciences of 
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mineralogy, botany, and zoology; during the 
second three years, the Latin language, Roman. 
history, and the geography of the Roman empire ; 
during the last three years, modern languages, 
modern literature, modern history, general geo- 
graphy, chemistry, and natural philosophy; and 
during the whole nine years, mathematics, draw- 
ing, music, and gymnastic exercises. The lower 
class of pupils are distributed into three divisions 
according to their age and strength; and they 
spend the whole of their time in working, learn- 
ing, and making progress in the acquisition of 
healthy and useful habits. The pupils of the first 
division receive half-an-hour’s instruction in the 
morning, then breakfast, then work on the farm 
till noon, then spend an hour at dinner, then re- 
ceive an hour’s instruction, and then work on 
the farm till six o’clock in the evening; and, 
during the wintry portion of the year when farm 
labours are few and brief, they plait straw and 
rushes, make baskets, saw and split timber, knit 
stockings, grind colours, and thrash and winnow 
corn; and any of the lower class whatever who 
have a wish to acquire a knowledge of artificer- 
ship, receive practical instructions in the crafts 
of the shoemaker, the tailor, the smith, the wheel- 
wright, or the carpenter. Each pupil of the lower 
class, on the average, contributes to the establish- 
ment in labour and otherwise to the value of be- 
tween £59 and £60; and hecosts, for maintenance, 
instruction, and all other items, about £56. The 
pupils of the higher class, on completing their 
course, are usually found to be well conducted and 
very intelligent ; and those of the lower class, to be 
as well behaved, as temperate, and as hardworking 
as the choicest of the general body of the peasan- 
try, and far superior to them in agricultural skill, 
artificer’s tact, practical wisdom, and many de- 
partments of useful and general knowledge. The 
school-rooms, the extensive accommodations, and 
the numerous staff of tutors for the higher class 
of pupils, and the farm, the workshops, and the 
practical instructors for the lower class, consti- 
tute two grand departments of educational me- 
chanism which possess fine coherence, afford a 
large amount of mutual support, and lay deep 
foundations for the reciprocal working, through- 
out life, of the principles respectively of landlord 
and tenant, or of gentleman and artificer. “The 
farm,” says a writer in the ‘ Edinburgh Review,’ 
“is undoubtedly benefited by the institution, 
which affords a ready market for its produce, and 
perhaps by the low price at which the labour of 
the boys is charged. But the farm, on the other 
hand, affords regular employment to the boys, 
and also enables M. de Fellenberg to receive his 
richer pupils at a lower price than he could other- 
wise do. Hofwyl, in short, is a great whole, 


where 120 or 130 pupils, more than 50 masters 
and proféssors, as many servants, and a number 
of day-labourers, 6 or 8 families of artificers and 
tradesmen, altogether about 300 persons, find a 
plentiful and, in many respects, a luxurious sub- 


sistence, exclusive of education, out of a produce 
of 170 acres; and a money income of £6,000 or 
£7,000, reduced more than half by salaries, af- 
fords a very considerable surplus to lay out in 
additional buildings.” 

The far-famed German agricultural college of 
Moeglin, is situated near Frankfort on the Oder. 
It was founded about thirty-two years ago by the 
King of Prussia; placed under the direction of 
M. Von Thaer ; and constituted a royal academy, 
with a staff of professors, who should have the 
same rank as the professors of a university. An 
estate of 1,200 English acres was attached to it, 
—chiefly poor land, and yielding an annual ren- 
tal of only about £300; and, in the course of not 
more than 10 or 11 years, this estate became so 
greatly improved as to be worth an annual rental 
of £1,800. M. Von Thier, the first president and 
professor, was a gentleman of much agricultural 
and scientific celebrity, and was intrusted with 
the high duty of appointing the other professors ; 


' and his son, M. Von Thider, the second president, 


has acquired a higher fame than even the father, 
is favourably known in literature as the author 
of a work entitled ‘ Rational Principles of Hus- 


_ bandry,’ and has conducted the college of Méeg- 
| lin up to a very eminent status of both character 


and influence. Pupils admitted to the institu- 
tion require to have spent five or six years in the 
practices and manipulations of husbandry, and 
are supposed to be in quest principally of scien- 
tific instruction ; they board at the same table 
with the president, and have their dormitories 
within the buildings of the college ; and they re- 
ceive from the president daily general directions 
and weekly lessons in rural economy, and from 
the professors prelectional instructions in the 
various departments of agricultural science. One 
professor lectures to them on mathematics, chem- 
istry, and geology; another, on veterinary surgery ; 
a third, on zoology, botany, and the materia 
medica; and a fourth gives them instructions 
how to apply their various scientific acquisitions 


_to the purposes of practical husbandry. Much 


aid is afforded by a laboratory for analyzing soils 
and for other chemical operations; a large botanic 
garden, for explaining the prelections in botany ; 
a museum of implements, for illustrating the 
operations of tillage; and a set of workshops for 
the fabrication, by well-qualified artificers, and 
with the assistance of the pupils, of all the articles 
of carpentry and smith-work required on the 
farm. The pupils are from 20 to 24 years of age, 
and pay such fees as only gentlemen or persons 
in decidedly easy circumstances can afford. 

The French agricultural college of Grignon, in 
the valley of Gally, near Versailles, was founded 
in 1826, and brought into organized operation in 
1829. One half of the sum of £25,000, raised in 
shares by a joint-stock company of learned and 
patriotic men, was devoted to the general ad- 
vancement of the cause of agriculture, and the 
other half to the establishment of two agricul- 


by 
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tural schools,—the one a college for the thorough 
education of gentlemen-farmers, and the other a 
seminary for the superior training of gardeners, 
ploughmen, shepherds, and other agricultural 
labourers. The joint-stock company purchased 
the demesne of Grignon, and placed it under the 
management of M. Bella, one of the ablest pupils 
of M. Von Théder; and Charles X. attached to it 
his adjoining demesne, gave the company the 
title of the ‘ Royal Agricultural Society,’ and in- 
corporated or formally sanctioned it by a royal 
ordinance. The lands of the institution comprise 
1,100 acres,—variously disposed in tillage, pas- 
ture, meadow, water-meadow, and woodland. 
The pupils consist of two great classes, internal 
and external: the first board and lodge within 
the college buildings, and pay each from £30 to 
£60 a-year; and the second find board and lodg- 
ing for themselves, and pay for their instruction 
from £8 to £20 a-year. Every pupil must attend 
during at least two years; and at the end of that 
period, he undergoes examination, and, if found 
duly qualified, receives a diploma as a sort of 
master of arts in agriculture. The topics of in- 
struction during the first year, are mathematics, 
geography, chemistry, natural philosophy, botany, 
vegetable physiology, book-keeping, and farm- 
management; and during the second year, the 
application of science to practical agriculture, the 
application of mathematics to mechanics and 


astronomy, the application of chemistry to an- | 


alysis, the application of natural philosophy to 
farming economics, the subordination of miner- 
alogy and geology to georgical improvement, gar- 
dening, rural architecture, and the farmer’s de- 


partment of political economy. The best agricul- | 


tural implements invented in Great Britain and 
Germany, and the newest methods of agricultural 
practice adopted or recommended in these coun- 
tries, are put to the trial at Grignon, with a 
view to their being condemned or sanctioned ac- 
cording to their merits. 

Numerous model farms exist in France, alto- 
gether distinct from the great national one at 
Grignon; and some of these are maintained by 
private enterprise, but most are supported wholly 
or principally at the expense of the territorial 
department in which they are situated. The 


earliest of them was the model farm of Roville, | 


situated in the vicinity of Nancy, and founded by 
M. Mathieu de Dombasle; but this, though con- 
fessedly a source of extensive benefit to the king- 
dom, has been mainly useful in stimulating the 
formation of other institutions, particularly the 
college of Grignon. Some of the departmental 
model farms are quite insignificant; but others 
are considerable in both extent and efficiency. 
A favourable specimen of the latter, situated near 
Rennes, was visited by the well-known Irish ag- 
riculturist and patriot, Martin Doyle, and is re- 
ported on by him as follows :—“ The farm consists 
of 72 acres of arable land held by lease of 15 years 
from a wealthy proprietor, by M. Bodin, who was 


ae Plies ee os a 


; more. 
| ments and all outgoings, clears all losses, and of 
| course hasallthe profits. There are in this school 
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assisted by the principal authorities of the depart- 
ment of Ie et Vilaine to take the direction of it. 
M. Bodin had been a pupil at Grignon, and sub- 
sequently managed a small farm in a similar 
capacity, before he obtained the present one, 
which was in 1837. The rent of the farm is 3,500 
francs (£140), of which the department pays 2,000 
francs, and the director the remainder, with taxes 
and repairs, which amount to about 500 francs 
He also supplies all capital for improve- 


20 pupils, paying £12 a-year each; the depart- 


_ ment in which the school is situated, pays for six, 
_ and the government pays for the remaining four- 


| teen, who are nominated by the prefects of three 


other departments in Brittany. In case of dis- 


| missals for misconduct, the prefects nominate 


other pupils, and they are unwilling to select 
youth from the towns, or any not accustomed 
to field labour; they are generally the sons of 


| well-conducted farmers, and, at the expiration of 
| two years, go to the aid of their parents, or as 
_ hired stewards. 


They are taught by M. Bodin, 
or an assistant, the ordinary subjects suited to 
their employment, and have no charge except for 
books, which they must supply for themselves. 
They rise in winter at four o’clock, and in sum- 
mer at five, and work six hours each day (more 
in busy seasons), having the remainder of the day 
for meals and instruction in schools. They have 


| also ten days holidays in spring, and a month in 
| autumn by sections, as a sufficient number must 


be retained for the farm-work. M. Bodin has a 
factory for implements, and disposes of many of 
them to farmers, even in very distant localities.” 

Three sheep farms, entirely supported by the 
French government, exist at Rombouillet, Per- 
pignan, and La Hayevaux. They are devoted to 
the rearing of the best breeds of sheep, and to 
the conducting of experiments in crossing. The 
principal breeds to which they had attended, up 
to 1840, were the merino, the naz, and the Eng- 
lish long-wool. The number of sheep, in 1839, 
on the Rombouillet farm was 715, on the Per- 
pignan farm 504, and on the La Hayevaux farm 
312. The aggregate flock of the English breed 
amounted to 320; and these were proposed to be 
removed to some place near Calais or in Nor- 
mandy, in order that they might enjoy a climate 
as nearly as possible resembling that of England. 
—Three veterinary schools, wholly supported by 
the French government, exist at Lyons, at Tou- 
louse, and at a place in the vicinity of Paris. 
The course of education in these schools extends 
through four years, and includes not only veter- 
inary surgery, but anatomy, botany, and chem- 
istry. Dissecting rooms exist for the illustration 
of anatomy ; botanic gardens, for the explanation 
of botany ; and an hospital of invalid horses, for 


| the practice of veterinary surgery. The pupils 


undergo searching examination; all who are 
qualified receive diplomas; and some obtain 


AGRICULTURAL SCHOOLS. 


The number of stu- 
dents at the school in the vicinity of Paris, in 
1839, was 280; and each was lodged, hoarded, 
and instructed for £14 a-year.—Three haras or 
studs, wholly supported by the French govern- 
ment, and designed to offer their advantages to 
all the French public, exist at Du Pin, Rozieres, 


government appointments. 


and Pompadour. The hara at Du Pin, in Nor- 
mandy, is the largest of the three, promotes the 
diffusion of the best English breeds of horses, and 
was proposed, four or five years ago, to have at- 
tached to it an establishment for the diffusion of 
the Durham short-horn breed of horned cattle. 
The hara at Rozieres is devoted principally to a 
mixed breed, called the Race ducale, which has 
long been established in the neighbourhood. The 
hara at Pompadour has 40 Arab mares, and a 
great many Arab horses, and is devoted almost 
solely to the Arabian and Persian breeds. In 
1839, the total number of horses in the three 
haras was 1,300,—of thorough-bred stock, 167 
stallions, 98 mares, and 121 colts and fillies — 
of covering stallions for the departments 870,. 
annually serving on the average 30,450 mares. 
—The French government, besides support- 
ing these various institutions, the departmental 
model farms, and the great national model farm 
at Grignon, disseminates agricultural information, 
and promotes agricuitural improvement, by ex- 
periments, by lectures, by district societies, and 
by local associations. 
each society is about £40 a-year, and to each as- 
sociation from £8 to £20, In 1824, the number 
of societies was 17, and of asseciations 41; and, 
in 1839, the number of societies was 154, and of 
associations468. The total annual cost of the pub- 
lic agricultural establishments of France to gov- 
ernment, amounted in 1839 to £119,452. 

Two institutions in other parts of Switzerland 
have been founded on the model of that of M. De 
Fellenberg at Hofwyl,—both connected with con- 
vents,—the one in the canton of Fribourg, and 
the other in the canton of Thurgovie. An insti- 


tution for training persons to become masters of | 


industrial and agricultural schools for poor or- 
phans, framed somewhat on the model of the in- 
stitution of M. De Fellenberg, and conducted by 
a former zealous and faithful assistant of that 
gentleman, was founded by the municipality of 
Constance. An agricultural college, under the 
immediate patronage of the Emperor, has existed 
for some time in Russia; and agricultural schools, 
for combining instruction in the science of agri- 
culture, with training in its practice, are in ope- 
ration at St. Petersburgh and Moscow. An agri- 
cultural institution, belonging to M. Voght, is in 
operation at Flottbeck in Flanders. 

Very many of the ordinary farms of the north 
of Germany may be regarded as, in point of fact, 
a low yet efficient species of agricultural schools. 
Many peasant lads of 16 or 17 years of age bind 
themselves during three years to farmers, to serve 
in the double capacity of pupils and apprentices, 


The government grant to | 


_ two years, to serve on some larger farm, as second 


| proprietor. 


| as this,” remarks Mr. Martin Doyle, “ would ne- 


| tages of having a great supply of good operative 


| the theoretical and practical diffusion of improved 


_ the system of farm-apprenticeship which prevails 


| Germany, and has for its object, far less any real 
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to pay for their maintenance, and to take part in 


all the successive labours of a regular course of 


husbandry, from the care of cattle and the work 
of the farm-yard, to the management of the 
plough, the hand-sowing of seed, and the keep- 
ing of farm-accounts. At the expiration of his 
apprenticeship, a pupil engages himself, during 


verwalter or under-bailiff; and at the end of 
these two years, he either may find a situation as 
first verwalter or farm-steward, or may enter an 
agricultural institution to qualify him for the 
tenantcy of one of the royal farms,* or for the 
management. of the farm or estate of an absentee 
“A system of long and laborious 
educational discipline among the peasantry such 


cessarily produce good results in Ireland, where 
husbandry is so generally defective. The advan- 


husbandmen, to meet the demands which both 


agriculture among the higher classes of farmers 
must necessarily create, would considerably aid 


all the progress of improvement with mutual | 


benefit to the employers and the employed.” But 


on some of the great practical farms of England 
totally differs from the farm-apprenticeship of 


instruction in agriculture, than the working out 
of a decent pretext for ignorant, frivolous, fox- 
hunting young gentlemen taking the nominal 
management of farms or estates. A fop, a 
fashionable idler, or any sort of young gentleman 
who has no better prospect of worldly promotion 
than to become a gentleman-farmer, and who 
scarcely knows a dock from a bean-stalk, or a 
grubber from a wheel-barrow, pays £100 or £200 
a-year of apprentice-fee to an extensive and dis- 
tinguished farmer, stares occasionally at the ope- 
rations of the farm-servants, learns the names of 


two or three crops and half-a-dozen implements, 


and, possibly at the end of a single year, is pro- 
nounced by himself and his partial friends suffi- 
ciently qualified to superintend the business of a 
farm. Training like this—if training it can be 
called—is sheer derision upon farm-apprentice- 
ship, and @ monstrous insult upon agriculture. 
In 1839, resolutions were adopted by meetings 
of influential gentlemen at Maidstown to frame 
and mature a scheme for a Kent agricultural col- 
lege, and to adopt and prosecute measures for 
obtaining such an amount of subscriptions as 
would be requisite for its establishment. In 
1840, a scheme was published for establishing an 
agricultural college and a model farm in York- 
shire; and this scheme proposed that the capital 
for the institution should amount to from £6,000 
to £10,000, and should be raised in £10 shares, 
* Each royal farm is let on a lease of twenty-one 


years ; but, to a correct and skilful tenant, is nearly 
a perpetuity. 
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—that the supreme management should be vested 


in a fluctuating board of twenty-one proprietors, | 


elected by the shareholders,—that the college 
should be conducted by a professor of agricul- 
ture and assistant-masters,—that the subjects of 
the lectures in the college should be agriculture, 
geology, botany, chemistry, mechanics, and veter- 
inary surgery,—that the students at the college 
should, in company with the professor of agri- 
culture, attend the farm, and receive practical 


instructions there, during six hours of each of | 


three days in the week,—that the farm should be 
conducted by a master, a matron, a farm-steward, 
and a dairy-maid,—that pupils on the farm de- 
voting their main attention to the acquisition of 
practical knowledge, should be permitted to at- 
tend some of the lectures at the college,—and 
that the farm should be managed with direct 
subordination to the market-profits of its pro- 


duce, yet should be available for all experiments 


proposed by the Royal and Yorkshire agricul- 
tural societies, provided that, in the event of 
loss, indemnification should be made from the 
societies’ funds. 

An agricultural school was founded in 1821, at 


Bannow, in the county of Wexford ; but, in con- | 


sequence chiefiy of the pupils paying only a no- 


minal sum for their maintenance, and being in | 
general too young to perform a fair amount of pro- | 
| ductive labour, it was kept in operation during 


only seven years. Its farm was a rent-free tract 
of 40 acres, poor in soil, and naturally unproduc- 
tive ; its instructional management was con- 


ducted by an able superintendent and two mas- 


ters; and its course of education included read- 


ing, writing, arithmetic, mensuration, surveying, 
‘geometry, mechanics, agricultural chemistry, prac- 


tical farming, and horticulture —An agricultural 


‘school was founded, in 1827, at, Templemoyle, five 
‘miles east-north-east of the city of Londonderry. 
The members of the North-west of Ireland So- | 
ciety, with whom the plan of the school origi- | 


nated, contributed, in shares of £25 each, about 
£3,000 towards its establishment ; and other 
parties, chiefly the Grocers’ Company, on whose 
estate it is situated, contributed about £1,000. 
The institution is supported by fees of £10 a-year 
for each pupil, by the produce of labour and crop- 
ping on its farm, and by contributions from the 
Irish Society, and from the Grocers’, Drapers’, 
Fishmongers’, Mercers’, and Cloth-workers’ Com- 
panies. The farm comprises 172 acres, and is 
managed by a steward, a ploughman, and a gar- 
dener ; the buildings are extensive and commo- 
dious, and include the principal dormitories, 
each 40 feet long, 214 wide, and 13 high ; and its 
instructional course is conducted by two masters, 
and comprises a wide sphere of both elementary 
and general education. The business of instruc- 
tion in the school alternates with that of labour 
on the farm; yet it is neither sufficiently com- 
prehensive to make the pupils: scientific farmers, 
nor so strictly professional as to. be unadapted to 


| sity of Edinburgh was founded in 1790, by Sir 


| William Pulteney. The first professor, Dr. Cov- 
| entry, occupied the chair from 1791 till his death 
_ in 1831. 
_ of 70 pupils; his subsequent classes consisted of 
_ 30 or 40 pupils; and his later classes diminished | 
| almost to extinction, and were held only on al- 


| joyed important aid from the Board of Trustees. 
| for the encouragement of arts and manufactures 
_ in Scotland ; formed a valuable museum of models, 
| portraits, and. other articles, for illustrating his 
| lectures; and made an important contribution to 


_ of his ‘ Practical Elements of Agriculture.’—A 


| college are admitted gratis to the lectures on 
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avocations which have little or no connexion with 
agriculture. The total number of pupils in the 
institution from its commencement till August 
1841 was 418; and out of these, as well as of any 
others who left it previous to September 1843, 
so many as 93 emigrated to the colonies, 13 be- 
came shopkeepers, 11 became clerks, some became 
schoolmasters or land-surveyors, and only a little 
more than two-thirds of the whole devoted them- 
selves to domestic farming,—36 as farm-stewards, 
and the remainder as farmers or farm-servants. 
Yet the Templemoyle institution has evidently 
achieved great good ; and last year it experienced 
a considerable increase to its prosperity, and was 
about to receive an accession to its buildings— 
Several other schools in Ireland partake of an 
agricultural character, and one or two have com- 
menced with considerable pretensions; but they 
are either practical failures, or of meagre charac- 
ter and influence. 

The professorship of agriculture in the Univer- 


His early classes consisted of upwards 


ternate years. Mr. Low, the next professor, en- 


agricultural literature in 1834 by the publication 


lectureship of agriculture was a year or two ago | 
appointed in Marischal college, Aberdeen; but ' 
the appointment was understood to be a mere 
experiment, and was made for only three years, 
and upon an annual salary of only £40.—An en- 
dowment is said to exist for a professorship of 
agriculture in one of the colleges of Oxford —The 
Veterinary college of London was founded in 
1791, and is supported by yearly subscriptions, 
and occasional parliamentary grants. The busi- 
ness of the college, till quite recently, was devoted 
chiefly to the diseases of the horse; but, in vir- 
tue of a grant of £300 a-year from the Royal 
Agricultural Society of England, it now comprises 
attention to the diseases of the other animals 
reared or kept on farms.—The Veterinary college 
of Edinburgh originated in the personal enter- 
prise of its first and talented professor, Mr. Wil- 
ham Dick. From 1818 to 1823, that gentleman 
laboured gratuitously for the diffusion of veter- 
inary science; in 1823, he obtained formal sanc- 
tion and a small salary from the Highland and 
Agricultural Society of Scotland ; and during 
subsequent years he raised the college to so great 
an elevation as to be annually attended by from 
70 to 100 pupils. Students at the Veterinary 
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human anatomy and physiology in Queen’s col- 
lege; and, after attending both colleges, or at 
least the former, during two or more years, they 
are examinable for a diploma in veterinary sur- 
gery. 

AGRICULTURAL SEEDS. The seeds of crops 
grown on farms. Though, as usually understood, 
these seeds are strictly such as are used in farm- 
culture, and are exclusive of all seeds of trees, 
shrubs, garden-plants, medical plants, and weeds, 
yet they are far too numerous to be here defined 
or even enumerated. The number of botanical 
species grown upon a farm, indeed, is not very 
considerable ; but the number of varieties of some 
of these species—particularly of the grains and 
the leguminous plants—is almost incredible. An 
excellent manual of all the best and most curious 
varieties of nearly all the species—containing not 
merely an enumeration, but definitions, histori- 
cal notices, and practical hints—is Mr. Charles 
Lawson’s ‘ Agriculturist’s Manual, or Familiar 
Description of the agricultural plants cultivated 


in Europe, especially those suited to the climate - 


of Great Britain, forming a report of Lawson’s 
agricultural museum in Edinburgh. 

An astounding fact on the foreground of all 
inquiries respecting the seeds sown by farmers, 
is that an enormous proportion of them is de- 
stroyed or never germinates. This proportion 
has been computed to amount to two-thirds of 
the entire quantity sown; and therefore to in- 
volve the stupendous annual waste, throughout 
Great Britain and Ireland, of 4,666,666 quarters 
of wheat, barley, and oats,—a quantity equal to 
the support of one million of human beings. The 
calculation which brings out so appalling a result 
assumes, that the average quantity of wheat sown 
on an imperial acre is 3 bushels or 2,685,912 grains, 
of barley 5 bushels or 3,135,360 grains, and of oats 
6 bushels or from 4,241,664 to 4,484,912 grains,— 
that the greatest produce in the best districts is 
17 times the quantity of wheat sown, and 12 times 
the quantity of barley and oats,—that the aver- 
age produce of these three grains on the average 
quality of soil is only seven times the quan- 
tity of the seed sown,—that the average number 
of grains in an ear of good wheat is 44, in an ear 
of barley 28, and in an ear of oats about 64,— 
that the average tillering of vital seeds produces 
three stems per seed of wheat and barley, and 
two stems per seed of oats,—and that, as an in- 
ference from these two last assumptions, the pro- 
duce of wheat ought to be 44 times according to 
the grains and 132 times according to the tiller- 
ing, of barley 28 times according to the grains 
and 24 times according to the tillering, and of 
oats 64 times according to the grains and 128 
times according to the tillering. It is stated by 


Mr. Millot, that in 1830 the medium return of. 


wheat for the seed sown, taking the average of 
all France, was about 5 1-5 times. 


The mean produce was 12 hectolitres per hec- 
tare. 


The maximum produce was 20 hectolitres per hec- 
tare. 

The minimum produce was 4°62 hectolitres per 
hectare. 


The above, reduced into English weights and 
measures, glves— 
The mean produce 13 1-5 bushels per acre. 


The maximum 22 bushels per acre. 
The minimum 5 1-10 bushels per acre. 


He states the produce in Germany to be 40, 
hectolitres per hectare, which is 44 bushels 
per acre; and probably refers (though not so 
stated by him) to the maximum produce. Some 
portion, or even a considerable one of the com- 
parative smallness of the actual produce, it is 
true, must be ascribed, not to a destruction of 
seeds, but to such thick sowing as crowds the 
plants, prevents the growth of tiller-stems, and 
half strangles the process of fructification ; but 


_ this cause is very far from being general, and can 


never exist, except in an exceedingly small de- 
gree, in any of the farms or districts in which a 
normal quantity of seed for producing a full crop 
has been ascertained by experiment, and estab- 
lished by long practice. The actual destruction 
or non-germination of an enormous proportion of 
the seeds, is clearly a fact of general prevalence, 
and strongly challenges the most interesting in- 
vestigation. 

One portion of the loss of sown corn-seeds is 
easily traceable to birds; and whatever amount 
of this is occasioned by the overharrowing of light 
soils, might be prevented. Another portion of 
the loss is traceable to the bursting and rotting 
effect of too much moisture; and whatever 
amount of this is occasioned by the stagnation 
of rain-water in furrows and hollows, ought to 
be ascribed to bad tillage or insufficient drainage. 
A third portion of the loss is traceable to the 
trampling of the horses, pressing the seeds be- 
yond the action of the air, or making holes over 
them for stagnant water; but this, in the pre- 
sent state of husbandry, cannot be avoided. A 
fourth portion of the loss is traceable to the ex- 
clusion of air by adhesive clays, or undue exposure 
to frost or heat by sandy soils; and this, as well 
as the greater evil of comparative infertility, 
might be cured by a little georgical improvement. 
A fifth portion of the loss is very probably caused 
by the depredations of the numerous insects 
which inhabit the soil; yet, as the seed is not 
eaten by them, but damaged or destroyed in con- 
sequence of their peculiar habits of existence, 
this source of loss is a proper subject of investi- 
gation for entomologists. A sixth portion of the 
loss is, in some instances, very probably caused 
by noxious metallic salts existing in combination 
with the soil; and this evil, as well as other evils 
of greater magnitude, forms a decided reason for 
a careful, chemical analysis of soils. A seventh 
portion of loss is possibly, though not certainly, 
traceable to high electric influence ; and this 
consideration, in spite of being merely theoretic, 
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is strong enough to concur with reasons of greater 
weight for urging upon scientific agriculturists 
the study of electricity and of electric agency 
on soils and vegetation: An eighth portion of 
the loss is, in many instances, manifestly occa- 
sioned by the over-ripeness, the bad preservation, 
or the otherwise damaged vitality of the seeds ; 
and this—often a very abundant portion of loss 
—may easily be prevented by using only seed- 
corn, all the grains of which, when tested in the 
sample of one or two handfuls, will sink readily 
in water. A ninth portion of the loss—and this 
both a general and a large portion—is caused by 
damage to the seed, or absolute destruction to 


its vitality, from the blows of the scutchers or | 


the flail in thrashing ; and this ought to be pre- 
vented by a slow, cautious, and quite partial 
thrashing of the selected sheaves for seed-corn, 
leaving the remainder of them to be afterwards 
thrashed in the usual manner for edible grain. 
A tenth portion of the loss, and the last we 
shall mention, is indiscriminate sowing, or the 
want of adaptation in the quantity of the seed 
to the powers of the soil. To give the same 


quantity or even variety of seed to all sorts of | 


land, good, bad, and indifferent, is an error as 
discreditable as it is common. “ Experiments 
instituted and conducted with care for a series 
of years, on the quantity of corn which is required 
to sow various kinds of land in different situa- 
tions, would doubtless present most important 
results. But to render these experiments as 
conclusive as they should be, the land ought pre- 
viously to be thoroughly drained, in good heart, 
and under judicious treatment. With these 
means and appliances to the land, and a few 
authenticated experiments of the quantity of 
seed requisite for sowing the various qualities of 
land, we have no doubt it would be proved that 
much less seed would be sufficient to produce 
even better crops than we reap; and though na- 
tural causes will always exist to check our hopes 
of enjoying a prolific crop every year, a consider- 
able saving would annually accrue in seed-corn.” 
Were due care used to avoid all the occasions 
which we have pointed of damaging or destroy- 
ing seed-corn both before and after sowing, or 
rather were care used to avoid such of them as 
are perfectly under our control, probably about 
one-half of the quantities of seed-corn at present 
sown would be found quite sufficient, and the 
crops from them would be very observably im- 
proved. 

Adaptation of the variety of seed to soil and 
climate, is not only a general preventive of partial 
loss of seed-corn, but sometimes a requisite to the 
growth, the health, or the fructification of a 
whole crop. The change of most good varieties 
from one soil to another—provided the soils are 
not widely different in character—often stimu- 
lates the seed, and prevents it from degenerating ; 
but any change from one set of influences to an- 


other set of considerably different power—espe- 
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cially as respects the combined influences of tem- 
perature and moisture — is frequently followed 
by disastrous consequences. Thus, some varieties 
of oats, the Angus, and others, which succeed 
well in most parts of Scotland, do not fill in the 
ear, but shrivel up after blossoming, in the south- 
ern counties of England; and some varieties of 
wheat, such as the woolly-chaffed white sorts, 
which succeed well in Kent and Hssex, rot in 
the ear under the comparative moisture of even 
the climate of Lancashire. Special varieties of 
pease and beans, in particular, require a very 
nice adaptation to both soil and climate; and as 
an example of this, the early varieties of pease, 
in all respects grow and mature well on the hot 
gravelly soils of the south of England, while the 
late grey pea, in the same circumstances, pro- 
duces no pulse and but little haum. Any farmer, 
when settling in a district with whose agricul- 
tural conditions he is not thoroughly acquainted, 
will, for a year or two, do well to select only the 
best seeds which he can find in the immediate 
neighbourhood, contenting himself with merely 
cleaning them from imperfect grains and from 
the seeds of weeds. 
The use of only unmixed, unadulterated, unde- 
generated seeds, is not quite so easy as most 
young farmers might suppose, and vastly more 
important than they are likely to conjecture. 
Many seeds which appear good have naturally 
lost their vitality ; many, especially of the clover 
classes, are, by chemical appliances, doctored from 
a state of rottenness into an appearance of sound- 
ness; many, of almost all sorts, are mixtures of 
good, bad, and indifferent ; many have been pro- 
cured from dwarfish, stunted, or unhealthy 
plants; and many belong to degenerated, ob- 
scure, or worthless varieties. If rape seed have 
not been procured from the strongest and largest 
rooted plants, it will not, even on the best soils 
and under the best treatment, produce a good 
crop. If the seeds of carrots or of mangel-wur- 
zel have been obtained from plants with small, 
deformed roots, they will, in any circumstances, 
produce a poor and sickly growth. If the corn- 
seed of wheat, no matter how plump and good- 
looking in itself, belong to certain unprolific vari- 
eties, it may not yield much more than three- 
fourths or four-fifths of the crop which would 
rise from seed of the choicer varieties. If turnip 
seed be mixed with the seed of other plants of 
the genus Brassica, or have been obtained from 
plants of small roots and degenerate character, 
it will probably produce the merest and most 
wretched apology for a crop. “Five and twenty 
years ago,” said Mr. P. Shirreff in 1828, “the vari- 
ety of turnip cultivated in Hast Lothian, was 
spurious and worthless in the extreme; but since 
its seed has been judiciously propagated, the 
crops of this root have been improved in nutri- 
tious value upwards of three hundred per cent.” 
The propagation of only undegenerated seeds of 
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the bulk of crops and considerably improve their 
quality, isan improvement which neither destroys 
any existing investment of capital nor involves 
any new expenditure of money or labour, but only 
requires a little attention in the selecting of seeds, 
a little patience in propagating them, and a little 
care in keeping them free from intermixture. 
Mr. Shirreff calculates that, as the result of a few 
years’ practice of this most cheap and easy im- 
provement, the disposable produce of each far- 
mer might probably, on the average, be increased 
nearly ten per cent.; and he adds, “The facility 
of propagating genuine seeds will become mani- 
fest from a statement of my practice. In the 
spring of 1823, a vigorous wheat plant, near the 


centre of a field, was marked out, which pro- | 
These | 


duced 63 ears that yielded 2,473 grains. 
were dibbled in the autumn of the same year; the 
produce of the second and third seasons was sown 


broadcast in the ordinary way; and the fourth | 
harvest put me in possession of nearly forty quar- | 


ters of sound grain. In the spring of this year 
(1828) I planted a fine purple-top Swedish turnip, 
that yielded (exclusive of the seeds picked by 
birds, and those lost in thrashing and cleaning the 


produce) 100,296 grains, a number capable of fur- | 
nishing plants for upwards of five imperial acres. | 


One-tenth of an acre was sown with the produce, 
in the end of July, for a seed crop, part of which 
it is in contemplation to sow for the same pur- 
pose in July 1829. In short, if the produce of 


the turnip in question had been carefully culti- | 
vated to the utmost extent, the third year’s pro- | 
duce of seed would have more than supplied the | 


demand of Great Britain for a season.” 
The power of distinguishing new or special 
varieties of seeds, and of instantly or rapidly 


forming a judgment of their comparative value, | 


is of great importance to any farmer, not only for 


his guidance in selecting seeds by purchase, but | 


for enabling him to detect any desirable new 


varieties which might happen to appear among © 
“Valuable varieties,” remarks | 


his own crops. 
Mr. Bishop in his Casual Botany, “may some- 


times appear to those who have it not in their | 
power to prove them by trial; and if they have, | 


the probability is, that the means to be employed 
require more care, time, and attention than they 


are disposed to bestow on plants the merits of | 


which are doubtful; whereas were such persons 


capable of forming an estimate of the worth of | 


varieties from their appearance, then would they 
use means for their preservation, whenever their 
appearance was found to indicate superiority. 
That this is an attainment of considerable im- 
portance, will be readily allowed; yet that it in 
some cases requires the most strict attention, ap- 
pears from the circumstance of varieties being 
oftentimes valuable, though not conspicuously so. 
Let us suppose, for instance, that in a field of 
wheat there exists a plant, a new variety, having 
two more fertile joints in its spike, and equal to 


the best varieties, while it would greatly increase | the surrounding wheat in every other respect, a 


AGRICULTURAL SEEDS. — 


man accustomed to make the most minute obser- 


vations would scarcely observe such a variety, 
unless otherwise distinguished by some peculiar 
badge; nor would any but a person versed in 
plants know that it was of superior value if 
placed before him. How many varieties answer- 
ing this description may have existed and escaped 
observation, which, had they been observed and 


carefully treated, would have proved an invalu- 


able acquisition to the community! The num- 
ber of fertile joints in the spike of the wheat 
generally cultivated, varies from eighteen to 
twenty-two; and the inhabitants of Great Britain 
and Ireland amount to nearly the same number 
of millions; therefore, as the wheat produced in 
those islands has been of late years sufficient, or 
nearly sufficient, to supply the inhabitants thereof 
with bread, it is evident that a variety with two 
additional fertile joints, and equal in other re- 


|| spects to the varieties at present in cultivation, 


would, when it became an object of general cul- 
ture, afford a supply of bread to at least two 
millions of souls, without even another acre being 
brought into cultivation, or one additional drop 
of sweat from the brow of the husbandman.” 
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sides of a field, during a few minutes of each of 
several days when their ripening is in progress— 
they could scarcely fail, on almost every farm, to 
present some specimens which would richly re- 
ward the observer’s care. Yet a judicious man, 
in all his observations and efforts for the improve- 
ment of seed-corn, will bestow an hundredfold 
more pains in improving a confessedly good 
variety already in possession, than in nursing a 
new variety of doubtful character, or making a 
strenuous effort to offer an original contribution 
to the good varieties of the shops. Some far- 
mers—and these not always well qualified for 
the task—seem to have almost a passion to he- 
come the discoverers of new varieties of grain, 
and to give their names in connexion with them 
to the world; and many have expended large 
portions of their time in watching, and nursing, 
and forcing pet plants of their detection, with no 
other result than blank disappointment, or at 
the best the contribution of varieties which had 
little or nothing to recommend them but their 
novelty. The system of accidental discovery, in 
fact, has, with a very few exceptions, been a 
plague to the discoverers, and a nuisance to the 


One grand means of improving seed-corn is, on ; world ; and hence the necessity of new varieties 


the first occasion of sowing, to obtain the finest | being sought only by minute, practised, and | 
| and most productive quality suitable to the par- 


ticular soil and climate, to clean it, as thoroughly 


| as possible, from all broken grain and seeds of | 


weeds, and to give it the best conditions of culti- 


-vation which good draining, good tillage, and 


good exposure can command; and then, for a 
series of years, at the time of the ripening of the 
crop, to select as large a number, as time and 
circumstances will permit, of the strongest and 
healthiest of the plants for the seed-corn of the 
next year’s sowing. Two plants growing beside 
each other, under the same conditions of culture, 
often differ widely in both their total and their 
nutritious contents ; and the practice of selecting 
some of the strongest and plumpest for inter- 
mixture with the portion of crop set apart for 
seed-corn, would have the additional advantage 
of creating the habits of minute and discriminat- 
ing observation which Mr. Bishop desiderates, 
and might probably lead to the detection of some 
entirely new and valuable varieties. Plants which 
grow together in enormous numbers like the 
cereal grains and the other common vegetable 
productions of a farm, are constantly exhibiting 
individual instances of great change in their 
habits of growth, of development, and of fructifi- 
cation, from the operation of chemical agency in 
the soil, of obscure expansions or contortions in 
the individual organism, of electric or gaseous 
influence in the atmosphere, of the hybridizing 
power of foreign varieties which happen to be pre- 
sent, and of several other causes to which super- 
ficial thinkers are not likely to advert ; and were 
the plants raised from choice and selected seed, 
observed from year to year with a tolerably know- 
ing eye—were they even glanced at, along the 


scientific observation, or by the artificial but 
still more certain process of hybridizing. 

Hybrid plants have a character among vege- 
tables exactly corresponding to that of mules 
among animals; and they may, like mules, be 
produced either with or without the interference 
of man. See article Hysrips. The pollen or 
fecundating dust of a plant of one variety is 
sprinkled upon the stigma or reproductive or- 
ganism of a plant of another variety ; and the 


ripened seeds of the latter produce plants which | 


combine the properties of both varieties, probably 


wanting the objectionable properties of each, and | 


possessing the desirable properties of both. Some 
hybrids, of course, may be sheer deteriorations ; 
some may be merely equal in worth to either of 


the parent varieties ; and only some are decided | 


improvements, and these in various degrees. As 
hybridizing proceeds without as well as with 
human interference, it may often be a source of 
the partial deterioration of a portion of the 


seed-corn of crops; and it ought to be a decided | 


reason for every farmer sowing a field with only 
one variety of seed, and using care to keep every 
prime variety perfectly unmixed. “ Hybrid va- 
rieties of agricultural plants, when suffered to 


intermingle with the original kind, disseminate | 


their influence around them like cross-bred ani- 
mals, unrestrained in their intercourse with the 
general herd, till the character of the stock be- 
comes changed, and consequently deteriorated 
or improved.” Care should be exercised also not 
to use any hybrid which has directly sprung 
from very widely different varieties; for such 
hybrids, like those between two species of a 
genus, may continue fertile during only three or 


and, if generally understood and used, might be 


| past, produced so many most valuable new va- 


| ceeding a clouded or misty atmosphere, The 


| partially discharged before the anthers explode 
| from their confinement. It is true that much 


| servation of the species, and the pollen which 
_ falls from the dangling anthers, after having ful- 


| insult to the understanding of the farmers of the 


_ it for granted that this fact is generally known, 


| is obvious. The first day that wheat, oats, or 


_ opened, and let the chaff spring back to protect 
| the stigma and embryo grain. After four days, 
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four generations, and may then either die out, or 
revert to the type of one of the varieties whence 
they sprung. Some genera of plants, too, far 
more readily and healthily hybridize than others ; 
and unhappily wheat is one of the genera most 
averse to the process. But, with these precau- 
tions, hybridizing is a power of great moment, 


sown, may produce several new improved va- 
rieties. Pease and beans, too, have their parts 
of fructification concealed by the papilionaceous 
corolla, and by similar treatment may produce 
similar results.”—| dM. Gorrie in Quarterly Jour- 
nal of Agriculture. | 

The grass or pasture seeds have been already 
glanced at in the article Arrmrerass, and will 
occur to be fully discussed in the article Grasszs, 
yet may here form a suitable topic of two or three 
remarks, They have been economically arranged 
into the three classes of seeds, belonging to re- 
spectively proper grasses for permanent pasture 
and for alternate husbandry,—clover or pea- 
blossomed plants, partly for intermixture with 
the proper grasses, but chiefly for green food, 
and for hay,—and miscellaneous plants, either for 
intermixture with the proper grasses, or for sepa- 
rate sowing with the view of improving land. 
The best of the proper grasses for the uses of the 
farmer are Alopecurus pratensis or meadow fox- 
tail grass, Poa pratensis or smooth-stalked meadow 
grass, Poa trivialis or rough-stalked meadow grass, 
Festuca pratensis or meadow fescue, Cynosurus cris- 
tatus or crested dog’s-tail grass, Hestuca duriuscula 
or hard fescue, Holcus lanatus or woolly soft grass, 
Holcus avenaceus or tall oat-like soft grass, Phlewm 
pratense majus or large meadow cat’s-tail grass, 
Lolium perenne Russelianum or Russel’s perennial 
ryegrass, Hordeum pratense or meadow barley- 
grass, Mestuca ovina or sheep's fescue, Agrostis sto- 
lonifera latifolva or fiorin, Lolium Ltalicum or Ita- 
lianryegrass, and Panicum Germanicum or German 
panic grass. The best of the clovers or pea-blos- | 
somed plants are 772foliwm pratense or broad-leaved 
red clover, 7rifoliwm pratense perenne or Cow-grass 
or perennial red clover, 7rifoliwm repens or white 
clover, Zrifolium minus or red suckling, Medicago 
lupulina or non-such or hop trefoil, Medicago 
sativa or lucern, and Hedysarum onobrychis or 
saintfoin ; and the best of the miscellaneous 
plants of a nature fit for intermixture with the 
grasses, are Potertum sanguisorba or burnet, Achal- 
lea millefolium or yarrow, Spergula arvensis sativa 
or cultivated meadow spurrey, and Plantago lan- 
ceolata or lamb’s tongue or rib-grass. 

The proper grasses which we have named con- 
stitute the produce of every rich old permanent 
pasture ; and, in all judicious artificial sowings, 
are intermixed with clovers, particularly the 
white and the perennial red, in different propor- 
tions according to the character of the soil. If 
only one species of grass be sown—no matter 
which species, or how thickly sown, and no mat- 
ter what the character or condition of the soil— 
only a portion of the plants will prosper, and 
blank spaces will occur everywhere among them, 
to be speedily occupied by whatever grasses, 
weeds, rushes, or mosses, are ripening in the 
vicinity, and have a liking for the soil ; but if a 
mixture of different species and of sufficient 
quantity be sown, the plants which spring from 
them will densely cover every portion of the sur- 


made subservient to the great and rapid improve- 
ment of all agricultural seeds. The flowers of 
turnips, cabbages, and other plants of the brassica 
genus, are fully open to the action of light winds 
and the contact of insects ; and they, in conse- 
quence, often receive cross-impregnation by the 
scattering of pollen, and have, for thirty years 


rieties, that the aggregate value of the genus to 
the farmer has already become doubled and al- 
most trebled. Dale’s hybrid turnip, and the 
amazingly improved turnips in the general hus- 
bandry of Scotland, are illustrations of the won- 
ders which may be effected. Even wheat may, 
with great promise, be artificially hybridized. 
“ The anthers or male part of wheat and other 
ceralea seldom escape from their casement till 
after the ear has been four or five days devel- 
oped, according to the state of the atmosphere ; 
and this process takes place when the air within 
the glume is suddenly expanded by sunshine suc- 


same cause produces the same effect on the en- 
velop of the pollen, and the fecundating pollen is 


pollen is shed outside the glume; but Nature is 
profuse in all her works connected with the pre- 


filled the purposes requisite for the extension of 
vegetable life, may be intended by the beneficent 
Author of Nature to feed myriads of insects, 
which, however minute, are still the objects of 
his care. It might be.considered as offering an 


present day, to inform them that these yellow 
anthers are the male parts of the flower. Taking 


the mode of ‘ crossing’ for ‘improving the breed’ 


barley, comes in the ear, let the farmer select a 
few stalks as breeders;:and, with the forefinger 
of his left hand, pressing gently on the point of 
the chaffy cover, let him force it open, and with 
a pair of small pointed scissors in the right hand, 
let him cut out the three yellow anthers not yet 


let him return to the same stalks with the male 
flowers, or parts of the flowers of the variety with 
which he means to cross, open up the glumes as 
formerly, and dust the stigma gently with the 
pollen. One stalk of barley, oats, or wheat, 
treated in this manner, and the grains carefully 
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face, and give it the properties of an ancient 
meadow or rich old pasture. When the soil is 
highly fertile or of a very compound nature, the 
mixture of seeds sown upon it ought to comprise 
a considerable number of species ; but when the 
soil is thin, poor, or of simple character, especi- 
ally when it consists of chalk, damp clay, siliceous 
matter, or moorish and heath-growing gravel, the 
mixture may comprise but few species, and, in 
some instances, not more than three or even two. 
The lowest degrees of these poor, thin, and semi- 
barren soils, in fact, almost as steadily refuse to 


‘produce more than one or two solitary species, 


as the rich, compound, arable soils refuse to bear 
fewer than four, six, eight, or a dozen. Just, 
therefore, as the prime pasture grasses are na- 
turally found growing in a state of abundant in- 
termixture with one another on rich soils, so are 
the hard, harsh, worthless kinds of grasses na- 
turally found growing in solitary sternness on 
wild moors, on arid sands, on ferruginous clays, 
and on other descriptions of almost desert lands. 


| Thus the grasses Azra flexuosa or zigzag hair- 
| grass, Vardus stricta or upright mat-grass, Seslerva 
_ cerulea or blue moor-grass, Melica cerulea or pur- 
| ple melic, Agrostis canina capillaris or dog bent, 
| Agrostis palustris or marsh bent, Poa aquateca or 
| watery meadow grass, and several others, are 


generally found uncombined with one another, 
or with other grasses, and, if sown in a state of 
mixture, no matter of what kind, in what pro- 
portions or upon what soils, will refuse to con- 
tinue social, and eventually become solitary. 
Even the decidedly good pasture grasses are 
much affected in their habits of growth, gregari- 
ousness, and longevity, by the different qualities 
of soils, and require to be modified, as to both 
the kind and the proportion of mixture, in order 
to be profitably adapted to different situations. 
In a sandy loam, for example, Festuca pratensis 
and Festuca duriuscula ought to be in nearly equal 
proportions; in a sandy soil, with little or no 
loamy matter, Mestuca durtusculus ought to be in 
much larger proportion than Lestuca pratensis ; 
and, in clayey loam, Mestuca pratensis ought to be 
in twice the quantity of Festuca durivuscula. Most 
of the other prime grasses require similar adap- 
tation ; and nearly all will suffer more or less 
diminution of their fertility or their perma- 
nence by either indiscriminate mixture or indis- 
criminate sowing. See articles Smzp, Gurmrna- 
Tron, CorynEpons, Sowine, Grasses, AFTERGRASS, 
Varintins, WHEAT, BARLEY, and Oats. 
AGRICULTURAL SHOWS. Public exhibi- 
tions of farm stock, farming implements, and 
other matters connected with agriculture. They 
are appointed and conducted by agricultural 
societies, and are designed to stimulate agricul- 
tural genius and enterprise, to diffuse agricul- 
tural information, and to give popularity and 
importance to valuable agricultural discoveries ; 
and they serve also to lift agricultural interests 
triumphantly above the influence of factions and 
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partisanship, to excite and expand the feeling of 
reciprocal interest between landlords and tenants, 
and to diffuse a corps @esprit throughout the 
various members of the agricultural body. See 
next article. 

AGRICULTURAL SOCIETIES. Associations 
for the diffusion of agricultural science, and the 
promotion of agricultural improvement. Some 
are institutions for a kingdom, others for a pro- 
vince, and others for a very limited locality ; 
some consist of scientific and wealthy patrons 
and proprietors, and others of enterprising far- 
mers and ordinary farm-stewards; some exert a 
motive power on the energies of improvement, 
both suggesting enterprise and conducting it, 
and others exercise no stronger influences than 
those of sanctioning and news-spreading, con- 
tenting themselves with the adoption of well- 
tested practices, and the diffusion of valuable in- 
formation ; and some are supported wholly or 
partly by state endowment, others by munificent 
and numerous benefactions and subscriptions, 
and others by few and meagre private contribu- 
tions. Many of the more obscure, feeble, and 
limitedly local class have had but a brief and 
comparatively worthless existence ; some others 
of this class are of questionable character, pro- 
bably doing as much evil as good; and the re- 
mainder—constituting the great majority—have 
acquitted themselves well and powerfully, and 
are wielding a vast aggregate energy for the 
welfare of the agricultural community, yet are 
cumulatively far too numerous, and individually 
far too small, to be fit subjects of detailed notice, 
or even of enumeration. Agricultural societies, 


as a whole, are increasing in both number and | 


power, and have already achieved incalculable 


benefit throughout many parts of Europe, and | 


particularly in Germany, France, and Great Bri- 
tain. Both their objects and their results are 
well-known to almost all the reading population 
who speak the English language, and furnish 
topics of constant, varied, and extensive notices 
in all our periodicals, from the daily newspaper 
to the quarterly scientific journal. “ The news- 


papers of the passing day teem with the list of | 
prizes offered in Great Britain for improving live | 


stock in all their varieties, the invention of new 
farming implements, &c., &c., and for procuring 
the best information on all subjects connected 


with every department of rural and domestic | 


economy. The exhibitions of horned cattle, 


horses, sheep, and swine, have produced the | 


most beneficial effects in the principal as well as 
in the least favoured breeding districts; and, by 
a necessary connexion, tillage in all its branches 
has been promoted. Farm servants, too, have 
become objects of encouragement ; their skill in 
ploughing, hedging, stack-making, herding, dairy- 
management, cottage-husbandry, their morality 
of conduct, and length of servitude, being subjects 
of approbation and reward.” 
The Highland and Agricultural Society of Scot- 
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land was founded so early as 1784, and has run 
a career of distinguished splendour, and main- 
tains undoubted pre-eminence over all agricul- 
tural associations. It has effected great and 
numerous improvements throughout most of Scot- 
land; it has exalted that country, in spite of the 
poverty of its soil and the angriness of its cli- 
mate, to the first place among the agricultural 
countries of the world; it has exerted a powerful 
though indirect benign influence on England, Ire- 
land, and the whole civilized world; it possesses, 
in its museum, in its periodical shows, and in its 
constant array of wealth and talent, a series of 
the finest displays of patriotic munificence which 
ever graced the history of any mere economical 


| association; and it has produced, in the many 


volumes of its Transactions and of its Quarterly 
Journal of Agriculture, by far the most opulent 
mass of interesting, practical, and scientific in- 
formation which anywhere exists within the 
wide circle of agricultural literature—The Eng- 
lish Board of Agriculture and Internal Improve- 
ment was established in 1794; it had as its pre- 
sident Sir John Sinclair, as its first secretary 
Mr. Arthur Young, and as its patrons and direc- 
tors a very large body of the most distinguished 
men in England, including all the great officers 
of state, the two archbishops, and many of the 
nobility ; it produced, in a remarkably short 
period, seventy-two octavo volumes of reports on 
the agricultural condition of the counties of the 
empire ; it united the influence and exertions of 
men of all political parties in a series of efforts 
for the agricultural and general improvement of 
the country ; and, with a very sensible degree of 
permanent beneficial results, it aroused a large 
proportion of the farmers in most parts of Eng- 
land and Scotland to a consciousness of deficiency 
in their agricultural practices, and a conviction 
of both the desirableness and the practicability 
of great improvement.—The Royal Agricultural 
Society of England, originally called the English 
Agricultural Society, though quite recent in 
origin compared with the Highland and Agricul- 
tural Society of Scotland, has already for several 
years begun toexert nearly as powerful aninfluence 
upon England as that great institution does upon 
Scotland, and is running a course of noble rivalry 


| with it in the support of minor beneficial institu- 


tions, in the holding of great agricultural shows, 
in the stimulating of agricultural talent, and in 
the publication of a valuable course of agricultural 
periodical hterature—The Royal Dublin Society 
was incorporated for the advancement of hus- 
bandry, manufactures, and the fine arts; it at 
one time promised to arouse the sleeping energies 
of Ireland, and made a series of exertions for that 
country similar to those of the English Board of 
Agricuiture for England; it afterwards, for a 
long period, ceased to take almost any part what- 


| ever in matters connected with agriculture, yet 


had the apology, during some of that period, that 


| the interests of Irish agriculture were professedly 
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promoted by the now-extinct Farming Society ; 
and, for some years past, it has again begun to hold 
annual exhibitions of cattle, poultry, and agricul- 
tural implements, to give premiums for the best 
specimens of these, and to offer prizes for essays 
on subjects connected with the farmer’s interest. 
—The Royal Agricultural Improvement Society 
of Ireland, but a recent institution, boasts great 
numerical strength in its members, high personal 
and official distinction in its principal support- 
ers, and comparative munificence in the contri- 
butions to its funds ; and it was founded to em- 
body all sorts of practical and scientific informa- 
tion connected with agriculture, to correspond 
with the principal agricultural societies of Bri- 
tain, continental Europe, and America, to propose 
agricultural experiments and defray such losses as 
they might occasion, to promote improvements 
in the construction of agricultural implements 
and of farm buildings and cottages, to encourage 
and direct the application of chemistry and 
other sciences to husbandry, to promote improve- 
ments in the breeds of live stock and in veter- 
inary surgery, to stimulate knowledge and neat- 
ness in the management of cottages and gar- 
dens, and to promote the comfort, the education, 
and the general welfare of small farmers and agri- 
cultural labourers. 

AGRICULTURE. See Gznrrat Intropvcttion. 

AGRICULTURIST. See Acricvnror and Far- 
MER. ( 

AGRIMONY, or Hurs-Agrimony,—botanically, 
Agrimonia. A genus of hardy and perennial 
plants of the Rose tribe, distinguished from all the 
other genera of that tribe by their having small, 
notched petals, from seven to twenty stamens, 
only two or three pistils, and these last enclosed 
in the deep tube of the calyx. The number of 
species cultivated in Great Britain is six ; and 
the total number known is nine. The most com- 
mon species, or that to which the popular name 
herb-agrimony probably belongs, Agrimonia eupa- 
tora, grows wild in most parts of England, and 
is an erect, hairy, herbaceous weed, troublesome 
in pasture grounds, and frequent by the sides of 
hedges, on the skirts of woods, and on other 
descriptions of untilled ground. Its stem is 
round, rough, nearly simple, and eighteen inches 
or two feet high; its leaves are interruptedly 
winged, with oval and coarsely serrated leaflets ; 
and its flowers are small and yellow, and grow 
alternately along the stalk, in a long row, after 
the manner of a spike, and are succeeded -by 
little rough seeds, having some resemblance to 
miniature burs. An infusion of agrimony is used 
by the peasantry of the south of England as a 
medicinal tea in feverish colds ; and various pre- 
parations of the plant are extolled by quacks and 
herbalists as replete with healing power. Agri- 
mony, say these unhesitating authorities, is car- 
minative, astringent, detergent, aperient, and 
resolvent ; a decoction of it removes obstructions 
of the liver, cures jaundice, relieves dropsy, expels 
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worms, and is an excellent remedy in diabetes ; 
an ointment made from it heals wounds, ulcers, 
burns, and blows, draws out thorns or splinters 
from the flesh, and heals luxations and bones 
forced out of joint ; and these or other prepara- 
tions alleviate coughs, and operate as a panacea 
against one-tenth or so of all the diseases of the 
human frame. We entreat farmers to protect 
their families and dependents from the practices 
of quackery. 

AGROSTEMMA. See Campion (Rosz). 

AGROSTIS. A genus of grasses, of a creep- 


| ing habit, and with loose branched, capillary 
panicles of flowers. 


Most of them are popularly 
called bent-grass ; two of the best known British 
species are regarded in England as troublesome 
weeds, under the name of guitch or quicks ; and 
a variety of one of the species has, for about 
thirty years, had great celebrity as a pasture 
grass, under the name of fiortn. They are dis- 
tinguished from all other British grasses, by the 
outer scales of their flower being two in number, 
unequal in size, membranous in texture, and con- 
taining but a single floret, and by the inner 
scales being also two in number, short, very thin, 


_ and almost transparent, and the larger of them 


occasionally having an awn at its back. Some of 
the species grow in rank, marshy grounds, and 
some in dry, exposed, barren situations; and most 
have hitherto been regarded as useless or even 
noxious to the farmer. Yet the genus has been 
the subject of so much controversy, and one or 
two of its species, or at least some varieties of 
those species, have been so highly extolled as of 
supereminent value, that a number of the several 
species and their known varieties require to be 
distinctly noticed. 

Agrostis vulgaris, or common bent, is the most 
common grass on many natural sandy pastures 
in most parts of England ; it abounds on nota 
few good soils, in elevated and exposed situa- 
tions ; and, in consequence of the rapidity with 
which it overruns pasture and garden ground, it 
is usually denounced by English farmers under 
the name of quicks, and exterminated as an 
annoying weed. Yet in spite of being a hard 
grass, containing comparatively little nourish- 
ment, it might probably, in some situations, 
demand favour from the farmer on account of 
its early habits; for it flowers from the third 
week of June till the third week of July, and 
matures its seeds before the end of August. Four 
varieties of Agrostis vulgaris are enumerated 
under the names of mutica, canina, pumila, and 
sylvatica ; and one of these is distinguished by 
having awned healthy flowers, one by having awn- 
less diseased flowers, one by having awned diseased 
flowers, and one by having viviparous flowers. 
The mutica and the canina are the most common 
varieties ; and they remarkably differ from each 
other in at once character of soil, earliness of 
habit, and nutritiousness of constitution. The 
Agrostis vulgaris mutica prefers sandy soils, flowers 


}tuous designation of quicks, and indignant de- 


persons as not sufficiently marked to be a dis- 


Agrostis stolonifera. 
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from the third week of June till the second week 
of July, ripens in the beginning of August, and, 
on sandy soil, yields per acre when in flower 
10,2094 lbs. of green produce, 4,595 Ibs. of dry 
produce, and 582 lbs. of nutritious matter,—and 
when in seed, 9,529 Ibs. of green produce, 4,765 
Ibs. of dry produce, and 252 lbs. of nutritious 
matter. The Agrostis vulgaris canina prefers 
clayey soils, flowers in the second and third 
weeks of July, ripens in the end of August, and, on 
sandy loam, yields per acre when in flower 6,126 
Ibs. of green produce, 2,604 Ibs. of dry produce, 
and 240 lbs. of nutritious matter. The mutica is 
generally healthy, and obtains the popular names 
of common bent and fine bent ; but the canina 
is attacked by rust in both its culms and its 
leaves, and is usually called brown bent. The 
mutica, as may be seen at a glance, is, in all re- 
spects, much superior to the canina; and is the 
variety distinguished, par excellence, as bent, 
common bent, and Agrostis vulgaris. 

Agrostis alba or white bent, shares with Agros- 
tis vulgaris the English husbandman’s contemp- 


nunciation as a troublesome weed; and they are 
the only species very distinctly known to most far- 
mers, or even noticed in some scientific treatises. 
Agrostis alba, too, has the contradictory charac- 
ter in England of a bad plant and a good plant, 
—hbad in some situations and good in others ; 
and while denounced in the former character as 
quicks, it has often been erroneously identified in 
the latter character with the Irish fiorin. Agrostis 
alba grows luxuriantly in either marshes or clayey 
grounds; it takes stout and monopolizing posses- 
sion of the soil, greatly exhausts it, and cannot 
easily be eradicated ; it has smaller roots than 
any of the other species of agrostis, and can, at 
any stage of its growth, be easily recognised by 
this characteristic ; it flowers in the first week 
of August, and ripens about the beginning of 
September ; and, on clayey soils, it yields per 
acre when in flower 8,1674 lbs. of green produce, 
3,471 lbs. of dry produce, and 255 lbs. of nutri- 
tious matter. 

Agrostis palustris, or marsh bent, has a promptly 
stoloniferous habit, and is considered by some 


tinct species, or as only constituting a variety of 
It grows on stiff clayey 
soils, abounds in marshes, and occurs oftener in 
moist woods than any other of the stoloniferous 
grasses ; but it requires so much moisture in 
order to its thriving as to be properly a sub- 
aquatic ; and, in some watery situations among 
woods and shrubs, where it can obtain support 
from bushes, it often attains a height of five feet. 
It is greatly superior in useful properties to Agros- 
tis alba, and will even bear comparison with the 
best kinds of Agrostis vulgaris ; but it is much in- 
ferior to most sorts of Agrostis stolonifera, and can 
be viewed as little better than a weed, infesting 
spouty grounds, and choking up drains and cop- 
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pices. It flowers about the second week of July, 
and ripens about the third week of August ; and 
when growing upon boggy ground, it yields per 
acre when in flower 10,2094 lbs. of green produce, 
4,5341 Ibs. of dry produce, and 4383 lbs. of nutri- 
tious matter,—and when in seed 13,6125 lbs. of 
green produce, 5,445 lbs. of dry produce, and 585 
lbs. of nutritious matter. 

Agrostis stricta, upright bent or rock bent,— 
called by some botanists 7richodiwm rupestre,— 


| grows on dry, sandy, rocky soils, and is distin- 


guished at a glance from all the other bent 


_ grasses, by its possessing a fine deep, green colour. 
| It requires little stimulating from either soil or 
| manure ; it impoverishes in only a small degree 


any soil on which it grows; and if cultivated, 
without manure, on poor, siliceous, thin, and 
half-waste ground, it will for six successive years 
yield a full and undiminishing return of crop. 
On account of these properties, it may, in cer- 
tain situations, be worth the attention of some 
farmers ; yet it possesses comparatively little 
intrinsic value, and can be profitably cultivated 


_ only on soils which refuse to bear any other for- 


| the surface. 


age, and cannot be remuneratingly reclaimed. 
When grown on bog, Agrostts stricta yields per 


_ imperial acre when in flower 9,528? Ibs. of green 


produce, 4,764$ lbs. of dry produce, and 2513 lbs. 
of nutritious matter,—and when in seed 7,487 lbs. 


_ of green produce, 2,714 Ibs. of dry produce, and 


178 lbs. of nutritious matter. 

Agrostis repens, creeping-rooted bent or white 
creeping bent—called by Withering Agrostis nigra 
or black couch grass—often grows on pasture and 
corn-fields, takes powerful hold of the soil, has a 
pertinaciously stoloniferous habit, and gives great 
trouble and vexation as a weed. So exceedingly 
vivacious is it that the least particle of root or 
stolon will become a plant; and so penetrating 
and ramified in its intertexture with the soil, 
that ploughing will not erase it from clayey land, 
and paring and burning will do it little damage in 
almost any ground. The only successful or at least 
advisable method of attempting its extirpation, 
is to follow the plough, to fork out the roots, and 
to use care that none be left to strike anew on 
A peculiar disease, of the nature of 
rust, attacks this species, dries up the extremity 
of its leaves, and gives it an unsightly appear- 
ance. Agrostis repens flowers in the second 
week of August, and ripens toward the end of 
September ; and, on clayey loam, it yields per 
acre when in flower 6,125? lbs. of green produce, 
2,680 lbs. of dry produce, and 287 Ibs. of nutri- 
tious matter. 

Agrostis nivea, snowy bent or straw-coloured 
bent—called by some botanists 7rzchodiwm cani- 
num—egrows on either heathy or clayey soils, 
but bears two times more produce on the former 
than on the latter; it is a plant of too infrequent 
occurrence to be formidable as a weed ; and it is 


| too meagre in nutritious properties, and too un- 


accommodating to any peculiarly waste soil, to 
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become an object of cultivation. It flowers about ° 
the second week of August, and ripens about the 
beginning of September ; and when growing on 
sandy soil, it yields per acre when in flower 
6,1255 Ibs. of green produce, 2,603} lbs. of dry | 
produce, and 239+ lbs. of nutritious matter,—and 
when in seed 4,764} Ibs. of green produce, 
1,3104 lbs. of dry produce, and 149 lbs. of nutri- 
tious matter. 

Agrostis lobata, lobed bent or sea-side bent, 
grows partly on wet stiff clayey lands, such as 
those of the most adhesive portions of the Lon- 
don clay basin, but is found principally on soils 
of various descriptions in the immediate vicinity | 
of the sea ; and though it is of considerably less 
economical value than the Agrostis vuglaris mutica, | 
it might probably be well worth cultivation in 
many situations which are exposed to the storm- 
spray of the sea, or to frequent and dense coast 
mists. Its seeds are produced in great abundance, 
and germinate with great freedom and vigour. It 
flowers in the first week of August, and ripens | 
about the end of the same month ; and as grown 
upon siliceous sand, it yields per acre when in | 
flower 6,8064 Ibs. of green produce, 3,403 lbs. of 
dry produce, and 319 lbs. of nutritious matter,— 
and when ripe 6,125? lbs. of green produce, 2,680 
Ibs. of dry produce, and 287 Ibs. of nutritious | 
matter. 

Agrostis Mexicana, or Mexican bent, isa native 
of the country whose name it bears, and was in- 
troduced to Britain in 1780, by Mr. Gilbert Alex- 
ander. It grows freely in a variety of soils, but 
is much fonder of such as are calcareous or argil- 
laceous than of such as are siliceous or moory. Its 
seeds are producedin abundance, and vegetate with 
freedom and power. Though quite'a hardy plant, 
it may nevertheless retain some disadvantageous | 
properties which a longer and more thorough ac- 
climitation will considerably modify. At pre- 
sent, it is late in throwing out its foliage, and it 
but very slightly excels Agrostis palustris in use- 
ful properties as herbage; so that, except for the 
rapidity and energy with which it rises from seed 
to maturity, it possesses no great claim on the 
attention of the farmer. It flowers in the third 
week of August, and ripens toward the end of 
September; and when grown upon rich, black, 
siliceous, sandy soil, it yields per acre when in 
flower 19,0574 lbs. of green produce, 6,670 lbs. of 
dry produce, and 5954 lbs. of nutritious matter. 

Agrostis ramosissima or side-branching bent, is 
distinguished by the number of branches which 
ramify from its stem, and by such a hard and 
semi-ligneous texture of its culms as somewhat 
assimilates it in character to an undershrub. Its 
herbage is late in appearing, and acquires little 
bulk before the beginning of summer; and its 
flowers do not appear till the first or second week 
of October, and are very seldom, even in the south 
of England, succeeded by more than mere embryo 
seeds. The frost not only prevents its fructifica- 
tion, but destroys its foliage, killing it down to 
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the surface of the ground, and permitting nothing 


but its roots to escape; and the plant is propa- 
gated by the parting and transplanting of its 
roots late in autumn or early in spring. This 
species, when in flower, and when grown upon a 
strong clayey loam, yields per acre 28,586; lbs. 
of green produce, 11,434 Ibs. of dry produce, and 
893+ lbs. of nutritious matter ; so that, excepting 
some species of Agrostis stolonifera, it is the rich- 


est in nutritious properties of all the benis. 


Agrostis canina mutica, awnless brown bent or 
creeping-stalked brown bent—called by some 
botanists Trichodium caninum muticum—has a 
strongly aquatic habit, abounds more than any 
other grass on deep bogs, and may often be seen 
in luxuriance on such boggy grounds as are under 
water during six months in the year. It is a 
small plant, seldom having leaves of more than 
three inches in length; it produces too little her- 
bage, and possesses too little nutritious matter, to 
be ever deserving of cultivation ; and it is of use 
to the farmer principally in indicating to him 
that the soil on which it grows is capable of being 
converted into rich meadow by irrigation: It 
closely resembles Agrostis nivea in general struc- 
ture; and principally differs from it in the want 
of awns and in the length of the culms. It re- 
sembles Agrostis canina fascicularis in having 
knots or bundles of leaves attached to its decum- 
bent shoots. It flowers in the second and third 
weeks of July, and ripens about the middle of 
August ; and when growing on bog, it yields per 
acre when in flower 5,445 lbs. of green produce, 
1,4974 lbs. of dry produce, and 149 lbs. of nutri- 
tious matter,—and when in seed 6,125? lbs. of 
green produce, 2,603% lbs. of dry produce, and 
2394 lbs. of nutritious matter. 

Agrostis canina fascicularis, tufted bent or 
bundle-leaved bent, abounds on poor, light, moist 
soils, which lie on a retentive subsoil, and have 
long been under pasture; and, in common with 
the woolly soft grass, it is, in some districts, 
popularly designated winter fog. Tufts or bundles 
of leaves rise from its shoots in autumn, and run 
along the surface of the other herbage; and this 
phenomenon gives the variety its name of aser- 
cularis, constitutes the distinguishing feature of 
that variety, and is caused by the cattle leaving 
scattered roots of this plant untouched when 
they are eating the accompanying grasses. This 
plant is the least valffable of all the bents, and 
totally unworthy of cultivation ; and the chief 
care which it gives the farmer—and that no mean 
one—is how he may best root it out or choke it. 
It flowers in the first and second weeks of August, 
and ripens in the end of the same month; and 
when growing upon sandy soil, it yields per acre 
when in flower 2,722% lbs. of green produce, 6804 
Ibs. of dry produce, and 85 lbs. of nutritious 
matter. 

Agrostis canina capillaris or fine-panicled brown 
bent, grows wild in isolated patches on moors and 
heath-producing grounds; and is occasionally 
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found in portions of pasture lands which have a 
siliceous soil; but it seldom occurs in commixture 
with any other species of grass. It possesses a close 
resemblance to Agrostis canina fascicularis. It 
flowers about the beginning of August, and ripens 
about the end of that month; and when in flower, 
and growing upon sandy loam, it yields per acre 
4,7644 lbs. of green produce, 1,310} lbs. of dry 
produce, and 149 lbs. of nutritious matter. 

Agrostis stolonifera aristata or awned creeping 
bent, abounds in bogs, occasionally grows in mix- 
ture with other grasses in pastures, and has a 
strongly stoloniterous habit. It iseaten by cattle 
in common with the meadow fox-tail grass and 
the rough-stalked meadow grass ; and it produces 
a much greater amount of nutritious matter than 
several of the species of bent which we have 
noticed; but it is very far inferior in value to 
fiorin, and, if carelessly taken as a fair specimen 
of the varieties of Agrostis stolonifera, is fitted to 
bring them into great comparative discredit. It 
flowers about the third or fourth week of July, 
and ripens about the second or third week of 
August, and when grown upon bog, it yields per 
acre when ripe 8,848 lbs. of green produce, 4,2102 
Ibs. of dry produce, and 3685 lbs. of nutritious 
matter,—and in the month of December 10,2094 
lbs. of green produce, 4,594 Ibs. of dry produce, 
and 4383 lbs. of nutritious matter. 

Agrostis stolonifera angustifolia or narrow-leaved 
creeping bent, is the most common variety of | 
stoloniferous bent in moist woods, and on cold, 
retentive, clayey soils. It produces a greater 
amount of nutritious matter than any other bent | 
except fiorin ; yet it does not appear to be relished 
by cattle, but, on the contrary, is totally neglected 
by them as long as they can obtain any of the 
better pasture grasses. It flowers in the second 
and third weeks of July, and ripens about the 
end of August; and when grown on bogs, it | 
yields per acre when ripe 16,335 lbs. of green 
produce, 7,350# lbs. of dry produce, and 7652 lbs. 
of nutritious matter,—and in the month of De- 
cember 17,015 lbs. of green produce, 8,5074 lbs. of 
dry produce, and 9304 lbs. of nutritious matter. 

Agrostis stolonifera latifolia, fiorin or broad- 
leaved creeping bent, is the grand topic of in- 
terest and controversy on the subject of the genus 
agrostis, and has been eulogized by some parties 
as the most valuable of all the pasture grasses, 
and contemned by others as one of a series of 
worthless and annoying weeds, But this variety 
of Agrostis stolonifera, while it is the only true 
fiorin, and constitutes the only grass referred to 
by the extreme eulogists of Agrostis stolonifera, 
has a close resemblance to Agrostis stolonifera 
aristata, to Agrostis stolonifera angustifolia, and to 
two other and more obscure varieties of Agrostis 
stolonifera, called respectively sylvatica and palus- 
tris; and, at the same time, it is scarce while 
they are plenty,—it occurs in comparatively rare 
and isolated situations, while they are exten- 
sively diffused,—it seems to be naturally peculiar 
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or nearly so to Ireland, while they are found in 
many parts of England,—it far excels them all, 
both in quantity of nutritious produce, and in 
adaptations for winter forage,—and it has vastly 
oftener been confounded with some one or other 
of them, or even with several of the still less 
valuable species which we have enumerated, par- 
ticularly with Agrostis alba, Agrostis palustris, 
and one of the varieties of Agrostis vulgaris, than 
distinguished from them and separately identi- 
fied. Can we wonder, then, that the most con- 
flicting and even contradictory opinions have 
been maintained respecting fiorin? The original 
eulogists of fiorin, too, promulged the praise of 
its good properties, before fair time had trans- 
pired for detecting and estimating its defects ; its 
subsequent eulogists have sometimes been hur- 
ried into superlatives by the excitement of con- 
troversy ; and not a few of its opponents have been 
indiscriminate and unmeasured in their denun- 
ciations, not alone from total mistake of the real 
plant, but probably from ‘prejudice against Ire- 


| land where its praises originated, and from low, 
| perhaps contemptuous, estimation of the general 
| agricultural status of its earlier eulogists. 


But 
this subject is at once so important in itself, so 


| interesting in agricultural experiment, so curious 


in some historical associations, and so complicated 
in the conflicts and antagonisms of opinion, that 
we must reserve a full notice of it for a separate 


| article under the word Frortrn, and conclude here 


with the general statement of one or two botani- 
cal and statistical facts. Agrostis stolonifera lati- 
folia occurs, in a natural state, only on rich old 
pasture land; Agrostis stolonifera angustifolia oc- 
curs in moist woods, and on damp, clayey soils; 
Agrostis stolonifera aristata occurs chiefly or solely 
on moors and boggy grounds ; Agrostis stolonifera 
sylvatica occurs only on light sandy soils, and 
particularly in places where these soils are 
shaded by wood; and Agrostis stolonifera palus- 
tris occurs chiefly, or almost wholly, in the bot- 
toms of ditches, and by the sides of rivulets. 
Hach variety, too, is so fond of its peculiar kind 
of habitat, that, when artificially treated, it will 
either pine away, or work itself into soil and cir- 
cumstances similar to those in which it is na- 
turally found. These remarkable differences of 
habit. and the no less remarkable differences in 
amount of nutritive produce, form better char- 
acteristics or distinctive marks of the varieties 
than any very observable differences in the struc- 
ture of the plants. Agrostis stolonifera latifolia 
flowers about the second or third week of July, 
and ripens about the second or third week of 
August ; and when grown upon peaty soil, it 
yields per acre when in flower 17,696} lbs. of 
green produce, 7,742 lbs. of dry produce, and 
9672 lbs. of nutritive matter, and when ripe 
19,0574 lbs. of green produce, 8,575? lbs. of dry 
produce, and 1,042} Ibs. of nutritive matter. 

The name agrostis is derived from a Greek 
word which signifies ‘a field,’ and it was used 
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by the ancient Greeks as a general name for 
every kind of grass. The total number of spe- 
cies of true agrostis known to botanists is not 
fewer than about one hundred and ten. The 
species which we have noticcd, are selected and 
named according to Sinclair’s Hortus Gramineus 
Woburnensis ; but the species which figure in 
Loudon’s Encyclopeedia of Plants, as grown in 
England in 1829, are the silky, spica-vent,—the 
broad-leaved, retrofracta,—the sea-side, littoralis, 
=the fine, vulgaris,—the hispid, hispida,—the 
fiorin, stolonifera,— the marsh, a/ba,—the whorl- 
flowered, verticillata,—the wood, sylvatica,—and 
the reedy, calamagrostis; and the species, dried 
specimens of which are exhibited in the museum 
of the Highland and Agricultural Society of 
Scotland, are alba, calamagrostis, canina, capel- 
laris, dispar, rupestris, spica-ventd, stolonifera, and 
vulgaris. The spica-venti and verticillata are an- 
nuals; the stolonifera, alba, and littoralis, are 
creeping-rooted ; the retrofracta is a native of 
New Holland, and was introduced to Great Bri- 
tain in 1806; and the verticillata is a native of 
the south of Europe, and was introduced to 
Great Britain in 1800. In Italy and the south 
of France, the stolons of several species of agrostis 
are gathered by poor persons om the road-sides 
and along the foot of hedges, and sold in small 
bundles in the market places as provender for | 
horses. A tribe or family of grasses, in the mo- 
dern Jussieuan arrangement, takes the agrosizs 
for its type, and comprises the genera muhlen- 
bergia, cheturus, lagurus, polypogon, gastridium, 
agrostis, trichodium, tristegis, sporobulus, avropsis, 
cinna, spartina, psamma, crypsis, cornucopia, alo- 
pecurus, phleum, achnodonton, chilochloa, and 
phalaris.—Sincdair’s Hortus Gramineus Wobur- 
nensis—Sproules’ Treatise on Agriculture —Trans- 
actions of the Highland Society.—Doyle’s Practical 
Husbandry. — Richardson’s Essay on Iiorin.— 
Loudon’s Encyclopedia of Plants—Oatalogue of 
the Highland Society's Museum—Lawson’s Agri- 
culturist’s Manual. 

AHL. See Ligurip Manure. 

ATLANTHUS,—popularly 7vee of Heaven. A 
small genus of very elegant exotic trees, of the 
Turpentine family. Four species are known to 
botanists ; and two of these, the Chinese and the 
Indian, have been introduced to Great Britain. 
The Chinese species, Adgnthus glandulosa, is a 
remarkably beautiful ornamental tree, with one- 
leafed, five-parted, very small calyx,—acute, five- 
petaled, convolute corolla,—and a singularly ele- 
gant leaf, resembling that of the deciduous, pin- 
nate-leaved sumach. It is a native of China, 
and was but recently introduced to Great Bri- 
tain; yet is as hardy as any of our oldest or 
best known ornamental trees. It possesses sur- 
passing beauty of foliage; and though later in 
coming into leaf than almost any other hardy 
tree, it compensates this fault by its extraor-— 
dinary gracefulness. It grows rapidly, and at- 
tains a height of about fifty feet. It is easily 


propagated from suckers, from cuttings of the 
root, and from foreign seeds ; and the last ought, 
immediately on their arrival from China, to be 
sown, under protecting glasses, in boxes of light 
earth or of sand and peat. Some remarkably 
fine specimens of ailanthus are growing on the 
Duke of Northumberland’s grounds at Sion ; 
and numerous specimens of it, from 30 to 40 feet 
in height, may be seen in many parts of Hng- 
land. Its timber is hard, heavy, and glcssy, 
bears some resemblance to satin - wood, and is 
susceptible of the finest polish. 

AIR. The gaseous fluid which constitutes the 
great bulk or pure portion of the atmosphere, 
and which forms an essential aliment of both 
animal and vegetable life. Hvery known gaseous 
fluid, from about the middle of last century till 
quite a recent period, was chemically called an 
air ; and the gaseous fluid of the atmosphere, in 
order to be distinguished from other gases, was 
called atmospheric air. The principal airs known 
to the chemists of the last generation were vital 
air, or empyreal air, or dephlogisticated air, now 
called oxygen; phlogisticated air, now called 
nitrogen or azote ; nitrous air, now called nitric 
oxide and deutoxide of nitrogen; dephlogisti- 
cated nitrous air, now called nitrous oxide and 
protoxide of nitrogen ; inflammable air, now 
called hydrogen ; fixed air, now called carbonic 
acid ; and alkaline air, now called ammonia. 

The atmospheric air—the only body to which 
the name air is now with any propriety applied— 


‘consists of oxygen and nitrogen, in the propor- 


tion of one atom of oxygen and two atoms of 
nitrogen, or of two grains of oxygen and seven 
grains of nitrogen, or of one cubic inch of oxygen 
with four cubic inches of nitrogen. This propor- 
tion—which ,we have thus stated in the three 
forms of atom, weight, and volume—is usually 
represented in the form of 20°82 per cent. of 
oxygen, and 79°16 per cent. of nitrogen. A won- 
derful fact—beautifully illustrating both the wis- 
dom of the Creator and the benign care of his 


government—is that this proportion, so far as 


has been ascertained, prevails in all parts of the 
atmosphere,—that, in spite of the enormous con- 
sumption of oxygen in the processes of breathing, 
combustion, putrefaction, oxidation, and acidifi- 
cation, a universal provision exists for restoring 
volumes of it equal to the quantities consumed, 
—that notwithstanding the vastly greater con- 
sumption of it in some places than in others, an 
universal agency is in operation for maintaining 
the fair balance, or the equal diffusion of it in all 
localities of the earth and at all heights in the 
atmosphere,—and that, in defiance of an abun- 
dant and irregular ascent of ammonia, carbonic 
acid, miasmata, and other poisonous matters from 
almost all parts of the material surface of the 
world, chemical and meteorological appliances 
are everywhere at work to prevent these matters 
—except in small localities for the punishment 


of human filth, or indolence, or wickedness—from 
I. 


so accumulating as either to alter the air’s com- 
position or to impair its vital action. Yet though 
the air itself, or pure air, never and nowhere 
sensibly varies in the proportions of its constitu- 
ent oxygen and nitrogen, it is universally subject 
to two admixtures, and locally liable to numer- 
ous deteriorations, which more or less modify its 
power over vegetables and animals. Carbonic 
acid is generally mixed with the air in the pro- 
portion, by weight, of about one part. to a thou- 
sand; and this ingredient is, on the one hand, 
continually abstracted or drunk up by plants for 
assimilation into a main ingredient in their bulk, 
and is, on the other hand, as constantly evolved 
from numerous processes and degrees of animal 
and vegetable combustion and decay; and wher- 
ever, from want of ventilation or from confine- 
ment of the processes which evolve it, or from 
enormous local disproportion between these pro- 
cesses and those which consume it, or from any 
other causes kept in operation by the folly or 
carelessness or sin of man, it is allowed to form 
any considerable local accumulation, it totally 
overpowers the salubriousness of the air, and 
proves most noxious to every kind of animal. 
Watery vapour is everywhere suffused through 
the air, usually or averagely in the proportion, 
by weight, of about one part to an hundred; and 
the increase or the diminution of its quantity 
very sensibly affects the weight and the other 
mechanical conditions of the air, and modifies its 
action considerably on animals and very greatly 
on vegetables. 
acid and aqueous vapour, are so universally pre- 
sent in the air, and so uniformly coactive with it 
in its agency, as to be often considered as belong- 
ing to its constitution; and they really are ex- 
traneous to it, or must be considered as foreign 
matters, chiefly on account of their proportions 
being fluctuating while those of the oxygen and 
the nitrogen are uniform. But the deteriorating 
substances which rise into admixture with the 
atmosphere, directly from the presence of ani- 
mals, from the crowdedness of human population, 
and from the filthy habits, the manufacturing 
processes, the culpable negligence, and the wicked 
conduct of man, are, in all respects, foreign sub- 
stances; and by a singular law which strongly 
illustrates the doctrine of a moral providence— 
they have power to become less or more noxious 
or fatal almost exactly—perhaps quite exactly— 
in the degree in which they arise from the ani- 
mal corruptibility or from the moral delinquency 
of man. Thus, ammoniacal gases, which arise 
merely from animal decay, however large a pro- 
portion they bear to the air in large cities, sel- 
dom of themselves exert any noxious influence, 
but, on the other hand, contribute largely to the 
most valuable processes of vegetation; while the 
miasmata which arise in company with the am- 
moniacal gases from scenes of filthiness and care- 
lessness, the exhalations which ascend from stag- 


nant ponds and undrained marshes, and the gases 
G 


These two substances, carbonic | 
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and malaria which originate in conditions of ter- 
ritory produced by human guilt or by processes 
of manufacture rendered necessary by human 
folly and wickedness, almost constantly diminish 
the air’s healthy power over both vegetables and 
animals, and often become concentrated into the 
very virus of epidemic and pestilential diseases. 
Air, or pure air, is the constant gift of the Divine 
bounty; and impurity of air is the product, di- 
rectly or indirectly, of man’s sin. 

The necessity of ventilation, or of constant or 
at least frequent accession of pure air to confined 
apartments occupied by man or by inferior ani- 
mals, is now so well understood that it does not 
need to be explained. Almost every farmer 
knows—and certainly every farmer ought to 
know—that animals shut up in a house send off 
large volumes of effluvia which require to be 
carried away, and consume large quantities of 
oxygen which require to be renewed,—and that, 
in consequence, both his family and his live stock 
will maintain vigour of vital action, and escape 
languor and feebleness and disease, exceedingly 
much in the proportion in which all the houses 
of the farmery are kept sweet and balmy by con- 
stant or frequent circulation of fresh air—Nor 
is the necessity of a constant ventilation of soil, 
or of the circulation of fresh air through its pores 
and mimic channels, less urgent in order to the 
vigorous germination of seeds, or the healthy 
growth of plants. A calculation has been made 
that a properly pulverized and porous soil is oc- 
cupied with air throughout one-fourth of its 
whole bulk; that, therefore, every imperial acre 
of land, duly tilled to the depth of eight inches, 
contains beneath its surface 12,545,280 cubic 
inches of air; and that every additional inch in 
depth of tillage achieved by thorough ploughing, 
brings into activity, upon each imperial acre, 
2353 tons of soil, and brings into play within 
that soil, for the uses of vegetation, 1,568,160 
additional cubic inches of air.—The comparative 
purity of the air, too, just as truly as tempera- 
ture, exposure, or climate, affects the health and 
even the vitality of plants through the medium 
of their leaves. Some plants languish and others 
die in the atmosphere of a crowded city, while 
both flourish in uncontaminated air in the neigh- 
bouring country; some languish and others die 
in the midst of plains affected with malaria, while 
both flourish in the freer circulation of neigh- 
bouring hills and slopes ; some languish and others 
die amid such bituminous and sulphurous exhala- 
tions as those of the shores of the Dead sea, while 
both flourish in the unmedicated air of the neigh- 
bouring districts; and some languish and others 
die amid the attenuated air of an alpine elevation, 
while both flourish in denser air of the same tem- 
perature in valleys or upon plains. In the air 
of London, alpine plants scarcely ever produce 
flowers, snow-drops die away, privets and china 
roses exist in health during only a short time, 
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laburnum continues in perfect health during only 
a few years; and yet, in that air, most bulbous 
and tuberous rooted plants, the sycamore, the 
elm, the ivy, the oriental plane, the vine, and the 
mulberry, grow freely and prosper. See articles 
Axnration, Air-Cetis, Arr-PLants, ATMOSPHERE, 
GaAsEs, Oxyern, Azotz, Hyprocren, Ammonia, and 
CarBonic Actp. 

AIRA—popularly Harr-Grass. 
grasses of the bromus tribe. They are distin- 
guished by their aquatic habits, and by the at- 
tenuated, filamentous, hairy form of their leaves, 


They flower from the first week till the third - 


week of July, and ripen from the beginning till 
the end of August. They are very far inferior to 
some other grasses, both in the bulk of their green 
produce and in the quantity of-their nutritious 
matter; and even if they were intrinsically de- 
serving the attention of the farmer, they are, in 
a great measure, rendered unfit for field culture 
by their aquatic habits. Yet they possess suffi- 
cient features of interest to demand from us a 
comparatively full notice. The species of them, 
examined and analyzed in connexion with agri- 
cultural inquiry, are four in number, and bear 
the designations of Aquatica, Cristata, Cespitosa, 
and Hlexuosa. 

Aira aquatica, or water hair-grass,—now some- 
times called Catabrosa aquatica, or water food- 
grass,—grows naturally on the margins of pools 
and in the mud of slowly running water, but is 
easily and profitably cultivated on imperfectly 
drained fens. It is said to contribute much to 
the fine quality of the Cambridgeshire butter ; 


and it has been pronounced by Mr. Curtis the | 


sweetest of the British grasses; yet it is excelled, 
in the proportion of sugar to other nutritious 
matters, by the grasses Glyceria fluitans, Poa 
aquatica, Elymus arenarius, and Poa nemoralis 
angustifolia. It flowers in the second and third 
weeks of July; and when grown on mud covered 
with water, it yields per acre when in flower 
10,890 lbs. of green produce, 3,267 lbs. of dry pro- 
duce, and 382? lbs. of nutritious matter. 

Aira cristata, or crested hair-grass—called by 
the older botanists Poa cristata or crested mea- 
dow-grass, and now sometimes called A@leria cris- 


tata or crested kceleria—is plentiful in some dis- 


tricts upon dry pastures, and may be cultivated 
as easily and successfully as Pestuca ovina on any 
kind of dry soil; but it thrives best, and remains 
permanent, on moist and clayey lands. It is ne- 
glected by cattle so long as they can obtain Loliwm 
perenne, Cynosurus cristatus, Festuca ovina, Hordeum 
pratense, Avena flavescens, or even Aira flexuosa ; 
but the cause of their dislike to it seems to be, not 
its taste or composition, but the soft, hairy char- 
acter of its foliage. It differs little in nutritious 
power from the grasses which cattle prefer to it; 
and approaches nearest to Aira fluxuosa, but has 
a smaller proportion of bitter extractive matter, 
and a greater proportion of tasteless mucilage. It 


A genus of | 


and so hardy and accommodating a tree as the | flowers about the first week of July, and ripens 
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about the first week of August; and when grown 
on sandy loam, it yields per acre when in flower 
10,890 lbs. of green produce, 4,9004 lbs. of dry 
produce, and 340; lbs. of nutritious matter,—and 
when in seed, 6,806} Ibs. of green produce, 3,403 
Ibs. of dry produce, and 1274 lbs. of nutritious 
matter. : 

Avra cespitosa, tufted hair-grass or hassock- 
grass—now sometimes called Deschampsia cespi- 
tosa or tufted Deschamps’-grass—delights in wet, 
clayey soils, which abound in surface water, but 
occurs in almost every variety of pasture land, and 
forms dense tufts of hard, stiff, worthless herbage, 
which farmers designate hassocks and bull-faces, 
and justly regard as a pest upon their fields. 
Though not inferior to several decidedly useful 
grasses in either the bulk of its produce or the 
proportion of its nutritious matter, it has so 
harsh and wiry a texture as to be totally unfit 
for cultivation; and it sums up nearly all its in- 
terest in the bad fame of annoying farmers with 
its ‘ hassocks,’ and being a troublesome and stub- 
born weed. Some farmers attempt to extirpate 
it, by digging up the hassocks, and filling their 
place with lime compost; some, by cutting down 
the hassocks in a series of frequent mowings ; 
and some, by shaving it clean, and depriving it 
of its early shoots in spring. But eventually the 
most profitable cure, and by far the most effec- 
tual, is the thorough draining of the land,—ac- 
companied, if the. clay be very stiff, by such 
georgic treatment as will create some porosity 


| in the soil. Avra cespitosa flowers about the 
| third week of July, and ripens toward the end of 


August ; and when growing upon clayey land, it 


| yields per acre when in seed, 10,209 lbs. of green 


produce, 3,318 Ibs. of dry produce, and 319 lbs. of 
nutritious matter. 

Aira flexuosa, zigzag hair-grass or wavy moun- 
tain hair-grass, prefers a deeper though not a 
richer soil than Festuca ovina, and naturally grows 
among furze, while Festuca ovina grows among 


| heath; yet it frequently occurs intermixed with 


that grass; and it forms a very suitable ingredi- 
ent in a mixture of artificially sown grasses, for 
the second-rate improvement of heathy and furzy 
lands. Its produce on a heathy soil is double of 
its produce on loam. It flowers in the first week 
of July, and ripens in August; and when grown 
on heathy, clayey land, it yields per acre when in 
flower 10,2093 lbs. of green produce, 3,318 lbs. of 


| dry produce, and 319 lbs. of nutritious matter,— 


and when ripe, 9,528? lbs. of green produce, 
3,573 lbs. of dry produce, and 2973 Ibs. of nutri- 
tious matter. 

The total number of species of Azra known to 
botanists is about thirty; and the most inter- 
esting of these to British agriculturists, addi- 
tional to the four we have noticed, are the follow- 
ing: Azra lavigata, smooth-sheathed hair-grass, 
indigenous on the lofty mountains of Scotland; 
Aira truncata, Pennsylvanian hair-grass, a native 
of North America, introduced to Britain in 1819; 
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Aira media, intermediate hair-grass, a native of 
the south of Europe, introduced to Britain in 
1820; Azra pulchella, pretty hair-grass, a native 
of Spain, and an annual, introduced to Britain in. 
1820; Aira caryophyllea, silvery hair-grass, an an- 
nual, and indigenous in sandy pastures in Britain ; 
Aira canescens, grey-panicled hair-grass; Adra 
precox, early-flowering hair-grass; and a newly 
discovered and unnamed species, quite recently 
introduced from Van Dieman’s Land. But only 
about eighteen of the species are retained in the 
genus by the most recent systematic botanists ; 
and several of those we have named, as well as 
some others, are assigned to newly erected genera, 
or rearranged among old genera, in classifica- 
tions founded upon minute and obscure charac- 
ters.—Sinclair’s Hortus Gramineus Woburnensis. 
—Loudon’s Encyclopedia of Plants and Hortus 
Britannicus.—Catalogue of the Highland Society’s 
Museum.—Treatise on Husbandry in Lib. of Use- 
ful Knowledge. 

AIR-CELLS or Lacuna. Cavities containing 
air, in the leaves, stems, or other parts of plants. 
In water plants, particularly in the uci, they 
are distinct and large, and consist of small and 
very regular vesicles of cellular tissue; and when 
cut open and examined by the microscope, they 
are, in many instances, seen to possess surpassing 
beauty. Their design seems to be to make the 
plants float. In terrestrial plants, or such as do 
not float, they are of more infrequent occurrence, 
much less definite in form, and of totally un- 
known use. Familiar examples of them are the 
chambers in the pith of the walnut-tree, and the 
tubes or cylindrical cavities in the stems of the 
garlic, the bamboo, and the British grasses. Their 
form in the genus Lgwisetum is not a little re- 


markable: a chief cavity occupies the centre of | 


the stem ; a series of smaller cavities occur round 


this in a circle; another series, larger than the | 


preceding, and alternating with them, occurs 
round them in a second circle ; and the whole con- 
stitute a cavitous group of very singular symmetry 
and beauty. The name air-cells, however, is not 
at all an appropriate designation ; for it suggests 
the idea of cells similar to those of the cellular 
tissue, and at the same time denotes gaps, 
spaces, and cavities of widely different form and 
character,—tubercles, cylinders, hollows, and la- 
cerations,—some wholly occupied with air, and 
others partitioned into a series of chambers. Yet 
“where spaces containing air, and communicat- 


ing with the stomata, occur in the parenchyma | 
of the leaves, as we learn from the observations || 


of M. Ad. Brongniart that they often do occur, 
as in the case of floating leaves, there the appel- 
lation of air-cells may, perhaps, be sufficiently 
appropriate.” 

AIRING. Exercising saddle, carriage, idle- 
draught, or invalid horses in the open air. When 
conducted with moderation, and adapted to the 
condition of the animals’ health and the nature 
of their feeding, it prevents swelling in the limbs, 
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improves the tone of the stomach, strengthens the 
lungs, and promotes the general health. 
AIROPSIS. A small genus of exotic grasses 
of the Agrostis family, but taking the name of 
Airopsis from its close resemblance to the genus 
Aira of the Bromus family. Seven species are 
known; two of these, the short-leaved and the 
agrostis-like, have been transferred from the 
genus Aira; and three, the handsome, the glo- 


| bose, and the obtuse-leaved, have been introduced 


to Great Britain within the last twenty years. 
All are perennial and hardy ; but they are either 
quite uninteresting to the farmer, or at best but 
curious. 

AIR-PLANTS. Plants which can live sus- 
pended in the air, independent of soil, and draw- 


_ ing all their nourishment from the gases and the 
| moisture of the atmosphere. 


They require, of 
course, to be supported by some suspending ob- 
ject, but they derive from it only a mechanical 


_ use, and do not, like lichens and fungi, treat it as 


_ a source of nourishment; and though they have 


the power of living by suspension, they sooner 
lose their energy, or exist during a considerably 
shorter time, than if they were supported and 
partly nourished by the soil. All are natives of 
very hot countries, and belong to the two tribes 
Bromeliacee and Orchidee. The moss-like 7%- 
landsia usneoides grows in festoons upon the 
branches of trees in the moist districts of tropical 
America, and the sweet-smelling 7%llandsia xiph- 
zoides adorns the balconies of houses in Buenos 


_ Ayres; but these—which are the chief Bromelia- 


ceous air-plants—have hitherto not been culti- 


| vated in this country. Even Orchideous air- 
| plants—though they comprise many hundreds of 


beautiful species, and though they have of late 
years become somewhat common in the _hot- 
houses of good florists—were, at a recent period, 
regarded in Europe as distant and almost fabu- 
lous wonders of the Hast, and even yet are far 
from being properly understood by many garden- 
ers and amateurs who have attempted their cul- 
tivation. The most conspicuous genera are Aer- 
ides, comprising about eleven species, Vanda, 
comprising about six species, and Sarcanthus, 
comprising about five species; and the first of 
these, as their name implies, are the type of the 
whole air-plant tribe. ‘The true species of this 
genus,’ remarks Mr. Loudon in his Encyclopedia 
of Plants, “are beyond all comparison the most 
delightful productions of the vegetable world. 
Their flowers are arrayed in long spikes or ra- 
cemes of delicate colours and delicious fragrance. 
Hung up in a room in their native country, a 
little before flowering, they continue to unfold 
their blossoms in gradual succession for many 
weeks.” The air-plants naturally abound in the 
damp, hot, shady forests of the torrid zone of 
both the old world and America, hanging on the 
branches of trees, clinging to rocks, or creeping 
among moss, by the side of fountains or close to 
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Brazil, Peru, Mexico, the West Indies, Madagas- 
car, Nepaul, and the whole of the Indian archi- 
pelago; they have’been found, to the amount of 
three hundred species, in the single island of 
Java, and are described as there overmatting the 
trees by thousands, and combining with huge 
climbers and gigantic grasses to maintain among 
the forests a perpetual dampness and gloom; and 
when artificially cultivated in the hot-houses 
of Britain, they require a high temperature, a 
shaded or gloomy light, an exceedingly moist 
atmosphere, a dry position for their roots, and, 
above all, an annual season of repose. The 
neglect of the last of these requisites, far more 
than the neglect of any of the others, has hitherto 
occasioned them to languish or die with numer- 
ous cultivators. But ifa fair proportion of gar- 
deners will keep them growing during two-thirds 
or three-fourths of the year by means of heat, 
shade, moisture, and perfect drainage—and will 
throw them into repose during the remainder of 
the year, by withdrawing from them nearly all the 
moisture and most of the shade—air-plants of 
surpassing beauty and exquisite fragrance may 
soon become the gorgeous and delicious orna- 
ments of our dwellings,—suspended from the 
ceilings, and diffusing clouds of odours, as they | 
have long done in the houses of the CRIEESe. me 
AERATION and ORCHIDER. 

AIR-VESSELS. Vegetable vascular organs, 
supposed by some vegetable physiologists to be 
employed in the inhalation of air. The spiral 
tubes of plants are regarded by most physiologists 
as vessels for conveying sap; but they were sup- 
posed by Drew and Decandolle to possess some 
slight resemblance in structure to the trachez of 
animals, and presumed to be used like these 
organs for the conveying of air. But air seems 
to have free access to the leaves and to other 
parts of plants quite independently of the spiral 
tubes; and strong reasons exist for concluding 
that Drew’s and Decandolle’s opinion of these 
vessels is unsound. See article Vascutar Or- 
GANS. 

AJUAPAR—botanically Hura. Asmall genus 
of tender, evergreen shrubs or small trees of the 
euphorbia family. Only two species, Crepitans 
and Strepens, are known; and both are natives 
of South America and the West Indies. The 
Ajuapar is remarkable for its milky-looking juice 
of poisonous quality. It was found in the Span- 
ish West Indies, and introduced thence to the 
British American colonies; and about eighty or 
ninety years ago, it became pretty common in the 
superior class of English gardens. It was ori- 
ginally called by Hernandez Arbor crepitans ; and 
it afterwards received the popular names of the 
sand-box-tree, and the Jamaica walnut-tree. It 
acquires a height of twenty-four feet in the West. 
Indies, but of only twelve or fourteen in England. 
Its stem is ligneous but soft; its branches are 
numerous, scarred, and very juicy ; its leaves are 


| the spray of waterfalls; they occur principally in , heart-shaped,—the largest eleven inches long and 
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nine inches broad; its male flowers issue from 
between the leaves, on foot-stalks three inches 
long, and form a close spike or column, lying over 
one another like the scales of fishes; the female 
flowers grow at a distance from the male flowers, 
and exhibit a long funnel-shaped tube, spreading 
at the top, and divided there into twelve reflexed 
parts ; and the seed-vessel is a compressed, ligne- 
ous capsule, divided by deep furrows into twelve 
cells containing each one large, round, compressed 
seed,—and when the capsule is ripe, it bursts 
with elastic force, flinging the seeds to a distance, 
and making the peculiar explosive sound which 
procured for the plant the specific designation of 
Crepitans. The Ajuapar, from the great size and 
the fine verdure of its leaves, constitutes a beau- 
tiful variety in a collection of tender shrubs ; and 
when kept warm, and duly watered, it retains its 
leaves and its verdure throughout the year. Its 
capsules were early used by the West Indians to 
contain sand for writing ; and hence the name of 
sand-box-tree. But the eminent and, at the same 
time, fearful property of the plant is its abound- 
ing in a very poisonous juice, which possesses the 
appearance and some of the qualities of milk. 
This juice is used to poison the water of rivers, 
in order that large quantities of fish may be killed 
and obtained ; and when recently drawn from the 
plant, it produces very pernicious effects, resem- 
bling the symptoms and pains of erysipelas, by its 
mere exhalations, upon persons examining it, or 
remaining for a few hours in the same house in 
which it is placed. “This vegetable sap,” says 
M. Boussingault, “would perfectly resemble that 
of the cow-tree, if it were not slightly yellowish. 
It has no smell; its taste, which is very little 
marked at first, soon causes very violent irrita- 
tion. It reddens the colour of turmeric; mineral 
acids produce in it a white and viscous curd ; the 
surrounding fluid is clear and of a yellow colour. 
Left to itself, the milky sap of the Hura crepitans 
yields all the products of the putrefaction of 
caseum. It contains an azotised substance 
similar to gluten or caseum, a vesicating oil, a 
crystallized substance having an alkaline reac- 
tion, malate of potash, nitrate of potash, a salt of 
lime (the malate ?), and an odorous azotised prin- 
ciple.” [Boussingault’s Rural Economy. | 
ALABASTER. A fine and beautiful kind of 
white stone, either carbonate of lime or sulphate 
of lime, used for ornamental purposes. The ala- 
baster box of the ancients contained perfumed 
unguents ; and seems, in many instances, to have 
been manufactured from the stalactitic and sta- 
lagmitic stones of spar caves. The perfumes de- 
posited in the box, as in the case mentioned in 
the history of our Redeemer, were often “ very 
precious,” and were usually employed in the hon- 
ourable anointing of the head of guests. The 
alabaster of modern times is seldom or never 
understood to include either stalactitic matter, 
white marble, or any other form of carbonate of 
lime ; but is identified with the finest and purest 
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lithological specimens of gypsum. This is too 
fine and costly for the farmer’s purposes,—differ- 
ing widely from the common, coarse kinds of 
gypsum,—semi-transparent, snow-white, easily 
worked into vases and other ornamental articles, 
but rarely occurring in sufficient masses or of 
sufficient hardness to be used in statuary. The 
best is found in Tuscany; and some rather good 
sorts occur in Derbyshire and Staffordshire, and 
are there manufactured into toys and small orna- 
ments. See Gypsum. 
ALATERNUS,—botanically Rhamnus alaternus. 
A number of varieties or sub-species of evergreen 
shrubs or small trees of the Rhamnus or buck- 
thorn family. They appear to the unpractised 
eye to have closer connexion with the genus 
Phillyrea and the genus Ligustrum than with that 
to which they really belong; and though only 
sub-species, they present, to an ignorant or a 
careless observer, as broad apparent differences 
among themselves as those which occur among 
plants of totally unconnected genera. Miller 
treats them as constituting a genus of them- 
selves; not a few nurserymen have confounded 
some of them with the genus Phillyrea; and a 
very general popular opinion assigns to some or 
all of them the names of blotched phillyrea, 
mock-privet, and evergreen privet. Any eye, 
however, can at a glance distinguish them from 
plants of the phillyrea or mock-privet family by 


the alternate position of their leaves,—the fea- | 


ture, in fact, to which they owe their name; and 
any botanical observer instantly detects them to 
belong to a totally different genus, by the struc- 
ture of their flowers. Their features of distinc- 
tion from ligustrum or common privet are still 
more obvious. 

Three principal sub-species of alaternus are 
cultivated,—the common, the broad-leaved, and 
the jagged-leaved. The common alaternus is re- 
markable for the number of its established and 
known varieties, and for the freedom with which, 
when raised from seed, it sports into new varie- 
ties. 
and distinctly marked varieties are the larger 
alaternus, the smaller alaternus, the gold-striped 
alaternus, the silver-striped alaternus, and the 
blotched-leaved alaternus,—the last very gener- 
ally called the blotched-leaved phillyrea. The 
ordinary sorts of the common alaternus have 
oval, crenated, lucid-green, and. very beautiful 
leaves; and in April they produce, in little clus- 
ters and from the wings of the leaves, greenish- 
coloured flowers, which are followed by berries. 
The variegated sorts not only display a pleasing 
diversity of colour during summer, but so singu- 
larly alter their appearance in winter that some 
are brown, others are red, and others are green 
on their shaded side and red on their sunned 
side-—The broad-leaved alaternus greatly excels 
in appearance all the varieties of the common 
alaternus; and it may either be kept down to 
the condition of an undershrub, or sent easily 


The chief of the old or long-established. 


aloft to the height of a soaring tree. Its leaves 
are more heart-shaped than those of the common 
alaternus, and have a fine, shining, strong ver- 
dure during both summer and winter.— The 
jagged-leaved alaternus differs widely in appear- 
ance from the others, yet is a good-looking, 
straight-growing tree. Its bark is smooth and 
fine in summer, and assumes a reddish hue in 
winter ; and its leaves are long, lanceolate, smooth, 
shining, and with peculiar and strongly-charac- 
tered serratures. Some variegated sorts of the 
jagged-leaved alaternus, with silver and gold 
stripes, are exceedingly beautiful, but so uncon- 


_ stant and fitful that, unless they receive peculiar 
_ culture in the worst kind of hungry soil, they 
| will lose their stripes and revert to plain green. 
| Numbers of other varieties of alaternus might 
_ be named, but they agree so nearly with some 
_ of the main varieties as not to be worth separate 
| notice. 
_ nus were, at one time, in great favour for hedges 


Several varieties of the common alater- 


and for planting against walls and out-buildings 
_ to conceal deformities and make an ornamental 
appearance; but they were found to be far too 


troublesome, and in other respects unsuitable,— 
and by a revulsion of fashion, they went totally 
into disrepute. All the sorts grow well in a dry 


_ gravelly or sandy soil. Plants intended for hedges 
_ or under-shrubs should be raised from layers ; and 


| bear the light of day. 


| plants intended to assume a tree-like form should | _ 
_ be raised from seed,—and the latter, if their lead- 


ing shoots be encouraged, will grow to a height 
of 18 or 20 feet. 
ALBINO. A Spanish word applied to indi- 


| viduals of the human race who have the skin 
| and hair white; the iris very pale, bordering on 


red; and the eye so sensible that they cannot 
This condition is seen 
more frequently in the negro. 

The Albino—called Blafard on the continent 
of Europe; Bedas, Chacrelas, or Kakerlaks, in 
India; Whzte-Negro or Dondos, in Africa; Da- 
rien in America—is an individual malformation 
or degeneration in the colouring matter of the 
skin and hair, usually dying with the individual, 
but sometimes becomes hereditary, and is trans- 
mitted to their offspring. It presents the same 
characters in whatever race it appears, and is 


| found likewise among the lower animals. 


The human Albinos are of a feeble constitu- 
tion, the skin of a dull white, the eyes weak with 
the iris red, and the hair of a pale yellow. They 
are most commonly found, or at least are most 
remarked, among the races of dark complexions. 
At Java, they are reported to form a wandering 
“and proscribed race, roaming in the woods under 
the name of Chacrelas. Labillardiére observed 
an Albino female of Malay descent upon one of 
the Friendly Islands. The Albinos of Ceylon, 
called Bedas or Bedos, appear to belong to the 
| Hindoo race. They are also found among the 


a 


| Papoos; and have been seen, but very seldom, 
| among the Hyperboreans. A white negress from 


ALBINO. 


Madagascar was observed by M. Bory de St. Vin- 
cent; she had two children, the one by a white, 
the other by a negro. Hach of these children 
presented intermediate characters between its 
parents, having the usual traits of the father 
combined with the Albino features and white 
hair of the mother. Albinos are reported to be 
common in the woods of the Isle of France. They 
are also common on the continent of Africa. In 
America, the most remarkable are the Dariens, 
who reside in the isthmus connecting the nor- 
thern and southern portions of that continent. 
The want of colour, or albinism, in animal and 
vegetable bodies, when they are said to be leucose 
or white, has its proximate cause in the original 
want, or the diminished secretion, of the coloured 
layer of mucous net-work placed immediately 
under the epidermis, or outer skin of animals. 
With plants, this is owing to the inert secretion 
of the green matter, or chromule, and its ceasing 
to colour the cuticular tissues. In all species, 
softness and moisture are the results of this albin- 
ism or whiteness. Its ultimate cause is the want 
of vital energy, arising either from the prolonged 
absence of the influence of light upon the organic 
structure, or from the intensity of a long-con- 
tinued cold. Its effects may be either absolute 
and total, or merely partial and local, even among 
the white varieties of animals and plants. Its 
general tendency is to effeminate all beings. 
Accidental albinism may arise from old age, or 
the want of a continued renewal of this coloured 
layer, which communicates its hue to the hair, 
feathers, or scales. It may be even induced be- 
fore old age by disease, or by the absence of the 
usual supplies of nutriment, or, among animals, 
by the violence of fear or any sudden emotion, 


which may serve to withdraw from the exterior _ 


of the body its secretions, and render the skin 
pale, or the hair white. There is also an acci- 
dental albinism from the mechanical injury of 
the mucous pigment, arising from the bruising 
or tearing of the skin, and on these spots, white 
hair or feathers will arise in the place of coloured 
appendages. 

An opposite state of deep blackness, or melanism, 
when the surface is said to be melanose or black, 
arises from the superabundance of the mucous 
subcutaneous tissue in animals and plants, in 
which carbon exudes towards the exterior. Such 
are negroes, and all black or dark-brown animals, 
lurid and venomous plants, as the Solaneze. This 
state of the skin is well-fitted for skies, resplen- 
dent with light and heat. It is attended in in- 
dividuals with dryness, rigidity, and shortness of 
stature. Excessive cold, combined with the ab- 
sence of light, serves to drive the nutritive and 
repairing juices far from the skin. This kind of 
albinism is especially remarked in animals in- 
habiting the highest mountains and the polar 
regions, where they become white in winter and 
coloured in summer. The large species of the 
porcupine exhibit these alternate annulations of 
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white and brown, which are due to the alterna- 
tions of summer and winter. A similar effect 
might be produced on live sparrows, by plucking 
the feathers, and rubbing their naked bodies with 
spirit-of-wine. The feathers which then succeed 


remain white, because the alcohol prevents the 


secretion of the colouring subcutaneous matter, 
in the same manner as an excessive cold. A corre- 
sponding effect may be produced by similar means 
upon the mammalia. 

ALBINUM. Cotton weed. 

ALBUMEN. A constituent principle of or- 
ganized bodies, nearly identical with the white 
of eggs. It is one of the most common and im- 
portant of the substances of animals, and abounds 
in both their fluids and their solids. It forms a 
chief and essential part of the blood; it is a prin- 
cipal ingredient in the fluid which moistens the 


| internal cavities and organs of the body; it con- 


stitutes the grand principle infused into the 
system by the nourishing portions of both ani- 
mal and vegetable food; it abounds in the bones, 
the muscles, the glands, the membranes, and the 
skin; and it forms the principal part of nails, 
hair, horns, and cartilage. It is much less abun- 
dant in vegetables than in animals; yet it occurs 
in the green feculent matter of almost all plants, 
in the young shoots of trees, in the juices of al- 
monds and other emulsive seeds, and in the per- 
vading sap of a considerable proportion of plants ; 
and it exists in large quantity in all vegetable 
substances which are most nourishing as food, 
and in all such vegetables as ferment without 
yeast, and furnish stimulating drinks of the na- 
ture of cyder, ale, or wine, such as the seeds of 
all gramineous plants. Its properties, as it exists 
in animals and in vegetables, or in the several 
individuals of the two kingdoms, are believed to 
be perfectly uniform. Its composition, according 
to the analysis of Gay-Lussac and Thénard, com- 
prises, in every 100 parts, 52°883 of carbon, 23°872 


.of oxygen, 15°705 of nitrogen, and 7-540 of hy- 


drogen. By other analyses it has been repre- 
sented as containing 


By experim. Atoms. By calcul. 
Cf carbon, 54°84 400 54°70 
hydrogen, 7:09 310 6°92 
nitrogen, 15°83 50 15°84 
oxygen, 31°23 120 21°47 
phosphorus, 0°33 9) 0°35 
sulphur, 0°68 2 0°72 


Its grand feature of interest to the farmer is its 
containing so large a proportion of nitrogen; for 
it is this feature which identifies it with the 
nutritious quality of the best kinds of vegetable 
produce, and makes it an exponent of the inti- 
mate or rather necessary connexion which exists 
between the cultivation of the cereal grasses and 
the sustenance of man and the lower animals in a 
civilized condition of society. See article Azorn. 

The white of an egg consists of albumen held 
in solution by a little water, and combined with 
a very small portion of salt; and it may, for every 
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practical purpose, be regarded as a specimen: of 
pure albumen, and applied to albuminous uses. 
This substance exhibits the remarkable character 
of possessing one set of properties as a fluid, and 
of being convertible from a fluid to a solidified 
condition, and possessing a totally different set of 
properties as a solid. If a quantity of the fluid 
be placed in an open vessel, it will speedily pu- 
trefy, or begin to resolve itself by decomposition 
into its elements; but if a small portion of it be 
spread out in a thin layer, and subjected to a 
current of dry air, it will solidify into a hard, 
transparent substance like horn, and will be as 
durable or unchanging in its new form as the 
claws of a bird or the nails of aman. When any 
portion of the fluid is, in any manner, acted on 
by a certain degree of heat, it undergoes a kind 
of solidification, which is peculiar to itself, and 
bears the name of coagulation, but which is of 
too unique and subtle a nature to be as yet under- 
stood by chemists. The coagulation commences, 
at a heat of about 134° of Fahrenheit, by the for- 
mation of filiform or fibrous streaks; it proceeds, 
at a heat of about 160°, to the conversion of the 
entire fluid into a thick elastic paste; and it ter- 
minates, at a heat of 212°, in the compression of 
the whole into a dry, shrunk, hard mass of al- 
most the appearance of horn. In the proportion 
in which the white of egg is diluted with water, 
a higher degree of heat is required to effect the 
successive degrees of coagulation. Albumen is 
also coagulated, but with somewhat different ap- 
pearances and results, by alcohol, vitriol, aqua- 
fortis, hydrochloric acid, the various metallic 
salts, and galvanic action. Fluid albumen is 
easily soluble in cold water; but coagulated al- 
bumen is as insoluble as horn. The white of egg 
is an excellent clarifier of liquids, and an effectual 
antidote to the virulent poison of corrosive sub- 
limate, by decomposing the chloride of mercury. 
Peschier states that one egg is required for every 
four grains of the poison. It is also an antidote 
against poisonous preparations of copper, such as 
blue vitriol and verdigris. See Guurmn.—Philo- 
sophical Transactions, vol. xc.—Ure’s Dictionary. 
—Lnebig’s Chemistry.— Keith's Botanical Lexicon. 
ALBUMEN. An organ or organic substance 
in the seeds of many kinds of plants. A pulpy 
matter, in which the embryo of seeds is first de- 
veloped constitutes the rudimental albumen, and 
occurs in all seed-producing plants; but, in some 
plants, such as the turnip, the pea, and the bean, 
this is gradually and at last totally absorbed as 
nutriment by the growing seed, and in others, 
such as cocoa-nut, the castor-oil plant, and the 
cereai grains, it is developed and hardened into 
a permanent albumen, which either performs the 
most important services in the process of germi- 
nation, or is subservient to economical purposes 
of the highest value. Thus, the albumen of the 
cocoa-nut is both the meat and the milk of that 
fruit ; the albumen of the cereal grasses furnishes 
the flour of grain; the albumen of the castor-oil 


——— 
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plant furnishes the castor oil of medicine; and 
the albumen of the plant Theobroma furnishes the | 
well-known chocolate and cocoa of the grocery. 
ALBURNUM,—popularly Sarwoop. The new- 
est formation of woody matter in trees, or the 
soft igneous layer between the duramen and the 
liber,—between the portions popularly called the 
timber or heart-wood, and the bark. It is formed 
by the deposition of the cambium or elaborated 
sap between the alburnum of the former year and 
the bark ; it consists wholly of vegetable tissue, 
and serves, while in the state of alburnum, as 
the chief channel of the sap’s ascent from the 
root to the leaves; it continues in the state of 
alburnum only till a new layer of deposition be 
made by the cambium ; and it then becomes in- 
creasingly harder and denser, and of a duller and 


deeper shade of colour, till, in the course of a 
| year, it totally ceases to be sapwood, and pos- 


sesses the character of the outer layer of duramen 
or heartwood of the tree. The vegetable tissues, 
or soft vascular organs which constitute it, are 


| wholly occupied, during its alburnous period, 


with the circulating sap, but serve, when it is 
becoming heartwood, for the reception of hard, 
inert, and immoveable secretions. The alburnum, 
in its true state of sapwood, is, in consequence, 
soft and very perishable; but when converted 
into duramen or heartwood, is hard and com- 
paratively durable. The vascular organs, so 
long as occupied with circulating sap, and con- 
stituting alburnum, are technically said to be 
living ; but when deprived of circulating sap, and 
occupied with inert secretions, and constituting 
with these secretions duramen or heartwood, 
they are technically said to be dead. Some tim- 
bers, such as those which are known in commerce 
as the timbers of white-wooded trees, contain 
exceedingly little secretitious matter, and are 
therefore almost wholly alburnous, and extremely 
soft and perishable. But most timbers have the 
alburnum and the duramen very distinct from 
each other; and the harder sorts display them 
in visibly different colours, and with tangibly 
different hardness. Logwood and ebony have 
their alburnum of a very light grey colour, and 
their duramen black or deep red; the eagle-tree, 
Aquilaria mallaccensis, has its alburnum black 
and its duramen of a lighter colour; and most 
other trees have their alburnum white, and their 
duramen of various shadings from the creamy- 
white of some of the pines to the deep tints of 
mahogany and rosewood. 

ALCALI. See Akan. 

ALCHEMILLA. See Lapius’ Manrue. 

ALCOHOL,—popularly Spirits of Wine. The 
stimulating and intoxicating substance of wine, 
ale, gin, whisky, rum, brandy, and similar fer- 
mented and distilled liquors; in other words, the 
pure spirit obtainable by distillation from all 
liquids that have undergone vinous fermenta- 
tion. It has so very powerful an affinity for 
water, that it usually exists in a state of great 


dilution, and cannot be obtained in a state of 
tolerable rectification except by repeated distil- 
lations and other chemical processes. The ar- 
dent spirits or liquors are mixtures of 54 per 
cent., or less, of alcohol with water and volatile 
oil. But by mere distillation alcohol cannot be 
freed from water beyond a certain point of from 
10 to 15 per cent. Hence it is necessary to dis- 
tinguish between absolute alcohol and the alco- 
hol of commerce. When of the strongest quality, 
or as free from water as it can be obtained, 
it has a specific gravity of 0°7947 at 59°, or 0°792 
at 64°, and 0°789 at its boiling point; but as sold 
by distillers, or even as usually found in the 
laboratory of chemists, it has seldom a less speci- 
fic gravity than ‘837. The most common forms 
of alcoholic liquor are those of gin, whisky, rum, 
and brandy,—the first and second obtained by 
distillation from malted barley or other grain, 
the third from the juice of the sugar-cane, and 
the fourth from the juice of the grape; and all 
usually contain from 40 to 60 per cent. of water, 
while each derives its peculiar flavour from ex- 
tractive or oily matters in the vegetable sub- 
stances subjected to distillation. According to 
experimental analyses conducted by Professor 
Brande on various wines—some of which, how- 
ever, as prepared for the London market, would 
be highly ‘brandied’—every 100 parts of Port wine 
contains from 21°40 to 25°83 of alcohol; of Ma- 


deira wine, from 19°34 to 24:42; of Sherry, from 


18:25 to 19°83, but Dr. Prout’s analysis of very 
old Sherry, gave 23°80; Claret, according to 
Brande, 12°91; Calcavella or Carcavellos, 18°10 ; 


Lisbon, 18°94; Malaga, 17:26; Bucellas wine, | 


18°49; Red Madeira, 18°40; Malmsey Madeira, 
16°40; Marsala wine, from 17:26 to 25°87; Red 


champaign, 11°30; White champaign, 12°80 ; | 


Burgundy, from 11:95 to 14:57 ; White hermit- 
age, 17°43; Red hermitage, 12°32; Hock, from 
8'88 to 14°37; Vin de grave, 12:80; Frontignac, 
12°79; Cote rotie, 12°32 ; Roussillon wine, 17:26 ; 
Cape Madeira, 1811; Cape Muschat, 18:25 ; 
Constantia, according to Prout, 14°50; Tent or 
Tinto, according to Brande, 13°30; Sheraz, 15°52, 


but White Sheraz, according to Prout, yielded | 


19:80 ; Syracuse, according to Brande, 15:28, 
but Prout states Altna or Syracuse at 30, so that 
it would appear these analysts used different 
wines in some instances under the same name ; 
Nice, according to Brande, 14°63; Tokay, 9°88 ; 


Raisin wine, 25°77 ; Grape wine, 18°11; Currant | 


wine, 20°55 ; Gooseberry wine, 11°84; Elder 
wine, 9°87; Cyder, 9°87; Perry, 9°87; Brown 
stout, 6:80; Buxton ale, 8:88; Edinburgh ale, 
6:20; Brandy, 55°39; Rum, 53°68; Hollands, 
51:60; Scotch whisky, 54°32 ; and Irish whisky, 
53'90. 

Alcohol, according to the analysis of MM. 
Saussure, Duflos, and Dumas, consists of 12°896 
per cent. of hydrogen, 52°65 of carbon, and 34'454 
of oxygen ; or, according to analysis tested by the 
atomic theory, it consists of three atoms of hy- 
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drogen, two of carbon, and one of oxygen. Sugar 
consists of exactly the same elements, but in 
different numbers of atoms; and when resolved 
into these elements by the process of fermenta- 
tion, all the hydrogen, two-thirds of the carbon, 
and one-third of the oxygen, of every nine atoms 
of the sugar reunite to form alcohol, while the 
remaining atom of carbon and two atoms of oxy- 
gen unite to form carbonic acid, and disappear in 
impalpable and invisible gas. An obvious infer- 
ence is, that beet-root, carrot, potato, rice, or 
any other vegetable which naturally contains 
sugar, may, by subjection to fermentation, or to 
similar processes as malted and distilled barley, 
| be made to produce alcoholic liquors. But the 
grand use which the farmer ought to make of 
the fact, is sedulously to guard against any sac- 
| charine substance running spontaneously or 
| through negligent treatment into fermentation, 
| aware that if it do, all its highly nourishing 
sugar will be destroyed, one part of it to mingle 
| gaseously with the atmosphere, and another part 
to become a useless, disgusting, and perhaps 
| noxious liquid. 

Alcohol, nearly free from water or other inter- 
mixture, is a limpid, colourless liquid, with a 
strongly spirituous smell, and an exceedingly 
| pungent taste. It does not freeze at a tempera- 
ture 123° below the freezing point of water, nor 
‘possibly at a considerably lower temperature ; 
| it is exceedingly volatile, and very considerably 
| cools the portion of air into which it evaporates ; 
it suffers a greater degree of expansion from heat 
| than water does; it burns with a lambent flame, 

yielding no smoke and little light, but intense 
heat ; and it mixes readily and in any proportion 
with water, and gives out heat during the pro- 
cess of commixation. Alcohol dissolves resins 
and many similar substances which are unaf- 
fected by water, and these solutions are termed 
spirit-varnishes ; it draws out and dissolves the 
extractive matter in seeds, roots, and other parts 
of vegetables, and hence is extensively used in 
the preparation of tinctures; it dissolves with 
great facility, and holds retentively in solution, 
camphor, and all the essential oils ; it combines 
with sulphur and phosphorus; it forms a large 
and important material in the preparation of 
various kinds of ether; and it dissolves am- 
moniacal gas, soap, sugar, and various acids, as 
the tartaric, the benzoic, the gallic, and the oxa- 
lic. Partly on account of these extensive sol- 
vent powers, and partly for sake of various in- 
fluences which it exerts, and offices which it 
performs as a chemical reagent, and a modifier 


of chemical affinity, it is very extensively em- 


ployed by the varnish-maker, the perfumer, the 
adulterator of wines, the commercial chemist, 
the druggist, and the apothecary. 

The general effect of all wines and distilled 
drinks is to stimulate and excite the energies of 
the system, and, in larger quantities, to produce 
intoxication, and consequent debility and de- 


/ 


rangement of all the functions. This property, 
which is common to them all, depends upon the 
alcohol or pure spirit which they contain. By 
it the faculties of the mind, as well as the func- 
tions of the body, are at first roused into more 
vigorous exertion ;—the blood is made to cir- 
culate with greater rapidity, an agreeable glow 


is diffused over the whole frame, the senses are | 


enlivened, the passions awakened, the imagina- 
tion becomes sportive, and joy and gladness fill 
the soul. But this agreeable paroxysm soon 
passes away; and the mind and body are left in 
a greater state of depression and languor than 
before. We speak not here of the last stage of 
brutal intoxication, nor the series of degrading 
symptoms which mark its progress,—as vertigo, 
maniacal fury, or fatuous delirium, faltering 
tongue, tottering limbs, apoplectic insensibility ! 
—death itself! It is enough to observe, that the 
habitual abuse of intoxicating drinks, even within 
the limits of what is commonly deemed sobriety, 
is equally destructive to the health of body and 
mind ; and that a frightful catalogue of diseases, 
gout, apoplexy, and palsy, madness and fatuity, 
are commonly the consequences of greater ex- 
cesses. As powerful stimuli, ardent spirits are, 
in some cases of languor and debility, advan- 
tageously employed ; but their properties ill fit 
them for common and habitual use. Nothing is 
more pernicious than the practice of drinking 
spirits. It is a common enough belief, that a 
dram after meals promotes digestion ; but there 
cannot be a more erroneous opinion. ‘Those, in- 
deed, who have acquired this pernicious habit, 
may find that, without their usual stimulus, di- 
gestion goes tardily on. But this only bespeaks 
the infirm and diseased state to which the stom- 
ach has been reduced. For the digestion of the 
healthy and unaccustomed is sure to be inter- 
rupted and retarded by adram. Common obser- 
vation may satisfy us of this. But the question 
has been submitted to direct experiment by Dr. 


Beddoes, and he found that the animals to whom | 
spirits had been given along with their food, had | 
digested nearly one-half less, than other similar | 
animals from whom this stimulus had been with- | 
held. Who, indeed, are so subject to stomach | 


complaints as dram drinkers? They are not only 
the most liable to ordinary and occasional stom- 


ach complaints, but too commonly to permanent | 
and incurable diseases of that important organ. | 
The stimulant and intoxicating properties of | 


vinous and fermented liquors also depend upon 
the alcohol, or pure spirit which they contain ; 
when used to excess, they are therefore liable to 
all the objections we have urged against the 
abuse of distilled spirits. But, as in the fer- 
mented vinous liquors, the alcohol is not only 
much diluted, but in a peculiar state of com- 
bination with other principles, with the vege- 
table acids, sugar, mucilage, and extractive mat- 
ter, they are much less destructive and perni- 


cious than any of the distilled drinks. They 


| useful as an antiseptic. 
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are also more digestible, and considerably nutri- 
tive. 

Some veterinary surgeons are known to give fa- 
tigued horses doses of alcoholic carminatives ; and 
some grooms, quite as consistently, give such horses 
liberal doses of downright whisky or gin. Such 
monstrous practices will be regarded by the next 
generation of men with mingled wonder, pity, 
and derision. Administered internally, alcohol, 


| as every one knows, is a stimulant and excitant. 


Externally, it is sometimes useful as a styptic to 
restrain haemorrhage from its property of coagu- 
lating the blood, and at the same time causing 
contraction of the bleeding parts. In burns and 
scalds when the skin is not removed, and in 
sprains and bruises, it acts usefully. It is further 
In case of poisoning by 
spirituous liquors, the most effective remedy, 
after evacuation of the stomach, is a solution of 
acetate of ammonia.— Zhomson’s Chemistry.— 
Ure’s Dictionary. — Liebig’s Chemistry. — Edin- 
burgh Pharmacopeia.—Magazine of Domestic Econ- 
omy.—Dunglisson’s Therapeutics. 

ALDER, —botanically Aunus. A genus of 
hardy, amentaceous trees of the birch tribe. It 
was formerly included in the genus Betula or 
Birch ; but is easily distinguished from that 


| genus by its having only four stamens and wing- 


less fruit ; and it has very properly been treated 
by all recent botanists as a separate genus. ‘The 
principal species are the common alder, Alnus 
glutinosa ; the hoary-leaved, A. encana ; the 
broad-leaved, A. macrophylla ; the Siberian, A. 
Srberica ; the saw-leaved, A. serrulata ; the 
bearded, A. barbata ; the wave-leaved, A. undu- 


| lata ; the glaucous or smooth, A. glauca; the 


red, A. rubra ; the dwarf, A. pumila ; the denti- 
culated, A. denticulata ; the Mexican, A. jorullen- 
sis ; and the heart-leaved, A. cordifolia. But 
the species éncana includes two well-defined va- 
rieties, called the winged and the angular-leaved ; 
and the species glutinosa includes seven very dis- 
tinct varieties,—the silver-striped, A. glutinosa 
foliis argenteis—the emarginate, A. g. emargin- 
ata,—the cut-leaved, A. g. ¢ncisa,—the hawthorn- 


| leaved, A. g. oxyacanthifolia,—the jagged-leaved, 


A. g. laciniata,—the oak-leaved, A. 9. quercifolva, 
—the oblong-leaved, A. g. oblongaia,—and the 
elliptic-leaved, A. g. elliptica. Yet both the com- 
mon species, and two or three others of the best 
known species, sport with such freedom and fre- 
quency, that very numerous varieties might be 


selected. Several of the species have been quite 


recently discovered and introduced, and are very 
little known ; four or five belong to Hurope, and 


all the rest to America; and, excepting some 


varieties of the common species, nearly the whole 
group of alders are untested for economical pur- 
poses, and have hitherto been grown only for 
ornament or from curiosity. 

The common alder (Alnus glutinosa), is very 
generally diffused and known throughout Bri- 
tain, It usually occurs only as a shrub; but, 
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when permitted to grow to maturity, it is a tall, 
massive, and stately tree. Its bark, in the shrubby 
state, is purplish and smooth ; but, in old trees, 
is blackish and much chopped. Its leaves are 
clammy to the touch, dark green in colour, 
roundish in shape, nicked on the margin, and 
somewhat like those of the hazel. The footstalks 
of the leaves are about an inch in length; and 
the leaf-ribs, like those of the lime-tree, have 
spongy balls at the angles of their under side. 
The female catkins are conical, and the male 
catkins cylindrical; and the latter appear in 
autumn, and remain till spring. The alder na- 
turally grows in swamps and meadows in almost 
every part of Europe and of North America, and 
in a large proportion of Asia and of northern 
Africa ; yet though a very decided aquatic, it 
does not thrive in stagnant water, but prospers 
best on the banks of streams, or on elevated and 
drained parts of marshy land. From its large 
and abundant foliage, its deep and glowing ver- 
dure, and its tendency to acquire a decidedly 
good and even picturesque outline, it is well 
fitted for cultivation as an ornamental tree; yet 
it suffers grievous damage in popular opinion 
from accidental association, and, except when 
very lofty and in a particularly fine situation, is 
liable to be scouted as vulgar and disagreeable,— 
“an ugly melancholy tree,” as Boutcher has it. 
Most persons have seen it only in low, dreary, 
dirty situations, dwarfish in stature, deformed 
by accidental fractures, or hacked and disfigured 
by the hatchet ; and they cannot easily imagine 


how beautiful and noble it becomes, when culti- | 


vated with proper care, or even when treated 
with mere forbearance. Many fine specimens of 
it adorn some of the best parks in Great Britain ; 


and thousands of both its shrubs and its trees | 


enrich not a few of the most exquisite river land- 
scapes of at once the quiet, the luscious, the ro- 
mantic, and the grandly imposing character. An 
alder belonging to Mr. Beevor, and growing in 
his garden, measures upwards of 16 feet in cir- 
cumference at four feet from the ground. Several 
very fine alders are noticed by Mr. Marshall as 
growing in the old part of Stowe Gardens, and a 
truly ornamental one as growing by the road 
thence to Buckingham. On the Earl of Carlisle’s 
estate in Cumberland, there is an alder tree 
which, at three feet above the ground, is more 
than nine feet in circumference. Some very 
large alders, looking in the distance like oaks, 
grow in the Bishop of Durham’s park at Bishop- 
Auckland ; some in the Duke of Northumber- 
land grounds at Sion-house; and some in the 
grounds of Gordon-castle in Banfishire. Three 
of those in the last of these places are described 
by Joseph Sabine, Hsq., in the Transactions of the 
London Horticultural Society ; and when exam- 
ined by him, they measured in circumference at 
five and six feet from the ground respectively 
94, 74, and 8 feet, and had a height of respec- 
tively 70, 615, and 58 feet. ‘“ He who would see 


the alder in perfection,’ remarks Mr. Gilpin, 
“must follow the banks of the Mole in Surrey, 
through the winding and dehghtful vales of 
Dorking and Mickleham, into the groves of 
Esher. The Mole, indeed, is far from being a 
beautiful river ; itisasilent and sluggish stream ; 
but what beauty it has, it owes greatly to the 
alder, which everywhere fringes its meadows, and 
in many places forms very pleasing scenes, espe- 
cially in the vale between Box-hill and the high 
grounds of Norbury-Park.”—“ In very many in- 
stances,” says Mr. Gilpin’s commentator, Sir 
Thomas Dick Lauder, “ we have seen the alder 
put on so much of the bold resolute character of 
the oak, that it might have been mistaken for 
that tree, except for the intense depth of its 
green colour. The Mole may doubtless furnish 
the traveller with very beautiful specimens of 
| the alder, as it may also furnish a specimen of 
| quiet English scenery ; but we venture to assert, 
_ that nowhere will the tree be found in greater 
perfection than on the wild banks of the river 
Findhorn and its tributary streams, where scen- 
ery of the most romantic character everywhere 
_ prevails.” 

The alder has suffered a very unwarrant- 
_ able degree of disrepute, not only as an orna- 
| mental plant, but as a coppice-shrub and a 
timber tree. In some of the oak coppices,of 
the Scottish Highlands, it is considered a nui- 
sance, occupying more space than it is worth, 
and is relentlessly exterminated to make room 
for oak and ash. In some other places and situ- 
ations, in which it has established itself with- 
out help from man, it is treated as a very un- 
welcome intruder; and in numberless situations 
where it might be planted, either with profit 
from itself or with important advantage to 
grounds or to other trees, it is utterly neglected. 
Yet it grows freely in a great variety of soils, 
from the marshy and boggy to the dry, the sandy, 
and the elevated; it is far from being fastidious 
as to position or troublesome in cultivation; it 
readily accommodates itself to a variety of cir- 
cumstances as a plant, and fitly serves a variety 
of purposes as timber ; and, when all its qualities 
and adaptations are fairly considered, it is far 
worthier of attention than some trees which pos- 
Sess pretty general favour. In many low damp 
situations, it makes the best live fence which can 
be reared; for there it grows freely and with 
vigour, while thorn or almost any other hedge 
plant would be. feeble and stunted, or would 
sicken and die. In maritime situations, as on 
swampy grounds along a low sea-board, it thrives 
well, and forms an excellent screen. On the 
|| sandy, loose, frangible banks of streams, it excels 
'| every other plant for binding the ground into a 
strong natural embankment, and for converting 
an unsightly and perishable stretch of channel 
into an ornamental and permanent line of water- 
course ; for it sends numerous and ramified series 
of roots along the edges of streams in search of 
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food,—and, by their multiplicity, their length, 
and their intricacy, it interlaces and binds the 
soil into a well-woven and compact mass. In 
wet sour lands which are unfit for any other 
timber, and cannot be profitably reclaimed, it 
might be profitably grown for even the most 
common purposes of brushwood. In very ex- 
posed situations, in consequence of its very rapid 
growth, and of its great power of resisting storms, 
it might be very advantageously raised for the 
nursing and sheltering of more valuable trees. 
Along the margins of swamps, or athwart the 
face of any blotched and disagreeable section of 
landscape, if it were planted in groups, and al- 
lowed sufficient room to assume a tree-like char- 
acter, and permitted to grow to maturity without 
the application of the knife or the hatchet, it 
might completely hide the unseemliness of the’ 
ground, and convert a moor or a morass into a 
pleasant-looking object, and at the same time 
grow up with a fair remunerative reference to 
its ultimate availableness as timber. Yet the 
aquatic habits of the alder deprive light soil of | 
all moisture, and render it exhausted and barren ; 
its roots render almost any soil more moist, 
spouty, and rotten-looking than before they oc- 
cupied it; and its suckers and seedlings exert a 
mischievous and almost poisoning influence upon 
herbage. The alder, therefore, ought not to be 
grown in any pasture field, upon any good land, 
or in any other situation in which dryness of | 
soil and healthiness of grass are considerations of 
importance. 

The economical uses of alder, in its foliage, its 
bark, and its timber, were at one time of more 
moment than at present, yet are still both nus | 
merous and valuable. Its trunks were formerly 
in prime and universal request for water-pipes, 
drains, pump-trees, and conduits to reservoirs; | 
but have been almost wholly superseded by pipes 
of lead, tin, and iron. Its timber is well-suited | 
for subaqueous piles, and for most descriptions of | 
subaqueous woodwork, “ where it will harden like | 
a very stone,” says an old writer; yet may now be 
regarded as superseded for even these purposes | 
by the kyanized wood of more close-grained trees, 
A cross section of the timber shows the large pri- 
mary rays of the duramen, thinly arranged, yet 
in nearly regular order,—the secondary rays slen- 
der, numerous, and interrupted,—the cells of the 
concentric rays nearly regular,—and the spaces 
between the rays crowded with cells. The tim- 
ber, therefore, ought to be well-suited for the 
cogs of wheels and other parts of wooden ma- 
chinery, for the wooden heels and soles of shoes, — 
and for various descriptions of turnery; and it | 
has, at times, been used in considerable quantity | 
for each of these purposes. Charcoal made of its | 
timber has long been highly valued for the man- | 
ufacture of gunpowder. Its largest roots and 


the knotty parts of its stem are often beautifully 
veined, and form a good material for cabinets. 
The bark and the young shoots yield a yellow 
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dye, and a basis for black colours. An ounce of 
the pulverized bark, with an ounce of logwood, 
six grains of the solution of copper, six grains of 
the solution of tin, six grains of the solution of 
bismuth, and two drops of the solution of sul- 
phate of iron, boiled in three-fourths of a pint of 
water, dyes a strong deep bowe de Paris, The 
shoots, when cut in March, dye a fine cinnamon 
colour; and, when dried and pulverized, dye a 
handsome drab. The bark is also used by lea- 
ther-tanners, leather-dessers, and the tanners of 
nets. The leaves are refused by swine, but eaten 
by horses, cows, sheep, and goats ; but they blacken 
the tongues of horses, and they are of a very as- 
tringent nature, and probably quite unwholesome 
to be used, in even small quantities, as forage. 
The alder, like most native aquatics, is very 
easily propagated. It may either be raised from 
seed,—though this method is seldom practised 
in Great Britain,—or propagated from trunch- 
eons, suckers, cuttings, or layers, of three, four, 
or five years’ growth. The method by truncheons 
is peculiar, and is noticed as follows by Evelyn, 
and called by him the Jersey manner: “I re- 


| ceived it from a most ingenious gentleman of 
| Jersey: it is, to take truncheons of two or three 


feet long at the beginning of the winter, and to 
bind them in faggots, and place the ends of them 
in water till towards the spring, by which season 
they will have contracted a swelling spire or 
knur about that part, which being set does never 
fail of growing and striking root.” The truncheons 
are suspiciously spoken of by Hanbury and Mar- 
shall, and are shown by Mr. South, in the ‘ Bath 
Papers,’ to be at least in some instances delusive ; 
but they are favourably regarded by other wri- 
ters; and when tried, they ought to be planted 
in ebrensy or Maren, two feet deep in loosened 
soil, and afterwards tent free from weeds. Layers 
seem much the best method for securing success, 
and are certainly far the best for perpetuating 
varieties ; and they ought to be laid in October, 
kept laid till the following October, and then 
planted 18 inches deep, and deprived of their top 
to about nine inches from the ground, — The 
leaves of the alder are subject to the depredations 
of a small beetle, with dark, violet-blue, shining 
wing-cases, and called Chrysomela betule ; and 
they are also liable to be pierced and devoured 
by the caterpillar of a saw-fly which has its de- 
signation from them, and is called Selandria alni. 

The cut-leaved variety of the common alder, 
A. g. lanciniata, is a plant of yncommon beauty, 
especially when young; it grows as rapidly and 
attains as large a size as its type; and it is 
pre-eminently fitted for the purposes of an orna- 
mental tree in moist and low situations. The 
hawthorn-leaved variety, A. g. oxyacanthifolia, is 
of feebler habit than its type; but it combines 
elegance with singularity, has deeply-lobed leaves 
like those of the hawthorn, and possesses remark- 
ably little resemblance to the other varieties of 
the alder. The oak-leaved variety, A. g. querct- 
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folia, is of smaller growth than its type. Some 

of the other varieties are of quite shrubby habit, 

and cannot be made to assume the form of trees. 

—The species encana or hoary-leaved alder—also 

called Turkey alder and upland alder—is distin- 

guished from the common alder by the greater 

erectness of its attitude, by the hoariness of the 

under side of its leaves, by its freedom from glu- 

tinosity or clamminess, by its greater rapidity of 
growth, and by its capacity of attaining a larger 

size. Yet its varieties, like those of the common. 
alder, are very numerous, and, in several in- 

stances, quite dwarfish. This species, while it is 

believed to possess all the good properties of the 

Alnus glutinosa, has the accommodating and val- 

uable one of perfect adaptation to light dry land, 

away from either ditch, marsh, or rivulet—The 

heart-leaved alder of Calabria, Alnus cordifolia, 

grows with great rapidity, has deep-green, shin- 

ing leaves, deeply heart-shaped at the base, forms 

a rather large and very handsome round-headed 

tree, differs considerably in appearance from both 

Alnus glutinosa and Alnus incana, is one of the 

most elegant and interesting trees recently in- 

troduced to Great Britain, and, though a native 

of the sunny climes of Southern Italy, is perfectly 

hardy. The Mexican alder, Alnus jorullensis, is 

a beautiful species, very recently introduced ; and 

has large, oval, acuminate leaves, prominent in 

their veins, and downy on their under side.— 
The indented or denticulated elder, Alnus den- 

ticulata, is also a quite recently introduced spe- 

cles, and was sent from Russia, its native coun- 

try, by Dr. Fischer; and it grows with vigour 

and rapidity, is perfectly hardy, and has very 

large and somewhat indented leaves.—The Amer- 

ican species are believed to be inferior to the 

common alder in the economical value of their 

bark and timber; and the other species, which 

are comparatively new to British cultivators, have 

hitherto been tested or appreciated in no other | 
property than that of giving variety to the effects | 
of foliage in plantations.—Loudon’s Encyclopedia 
of Plants—WMarshall on Planting.—Bath Leiters 
and Papers.—WNicol’s Planter’s Kalendar.—Miller’s 
Diciionary.— Gilpin’s Forest Scenery.— Transac- 
tions of the L. Horticultural Society—Doyle’s Prac- 
tical Husbandry. — Sir John Sinclair's General 
Report of Scotland. 

ALDER (Berry- Buanine)ybotanically, Rham- 
nus frangula and Rhamnus alpina. ‘Two species 
of berry-bearing shrubs of the buckthorn genus. 
The frangula, or plain berry-bearing alder, com- 
prises the principal varieties, the common black, 
the dwarf, and the American smooth-leaved. The 
common black berry-bearing alder grows natu- 
rally in the woods of England; and is, sometimes 
ignorantly, sometimes knavishly, confounded with 
Rhamnus catharticus, the medicinal buckthorn. 
It attains a height of about ten feet, rises with 
an upright»stem, and sends out on all sides a 
profusion of branches. Its bark is smooth, of a 
bluish colour, and so dappled all over with white 
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_ or even developing. 


spots as to have the tint of a bluish gray. Its 
leaves are oval, spear-shaped, about two inches 
long and one inch broad, growing irregularly on 
the branches, their upper surface smooth and of 
a shining green, and their under surface possess- 
ing many strong veins which run from the mid- 
rib to the edges. Its flowers are greenish, very 
small, unexpanding, and very unconspicuous ; and 
they are produced in clusters, on every side of 
the branches, at the first and second joints of 
young shoots, and at the end of the shoots of a 


former year. The berries are red while growing, 
and black when ripe; and are very ornamental 
to the plant. The flowering occurs in June, and 
the ripening in September. This plant makes a 
favourable figure in the writings of herbalists, 
but is really of very trifling medicinal value. Its 
berries used often to be sold in the markets of 
London for the berries of buckthorn; but they 
may easily be distinguished by their possessing 


_ only two acini or seeds, while the berries of buck- 


thorn possess four.—The dwarf berry-bearing 


_ alder seldom rises higher than two feet; and 


makes no show in either flowers or berries, the 
former being small, and the latter rarely ripening 
Its branches are of a bluish 
brown colour; and its leaves are nearly circular, 


| andstand on short footstalks, and have many strong 


veins running from their midrib to their border. 
—The American smooth-leaved berry-bearing al- 
der attains the same height as the common berry- 
bearing alder, and differs very little from that 
variety in either leaves, flowers, or fruit.—The 
rough-leaved alpine frangula, or rough-leaved al- 
pine berry-bearing alder, Rhamnus alpinus, attains 
a greater height than any of the varieties of Rham- 
nus frangula, is unarmed with thorns, and has 
doubly-lancinjated and comparatively tough and 
large leaves. A variety of this species, called the 
smooth-leaved alpine berry-bearing alder, has 
smoother leaves and a taller habit than its type. 
All the sorts of frangula are easily propagated 
from seeds, sown in autumn. 

ALDERNEY COW. See Carrur. 

ALE. A well-known beverage, produced by 
the fermentation of hops and malt in an abun- 
dant infusion of water. 

Ale, either in its modern composition or of 
some more simple character, is supposed to have 
been invented by the Egyptians, and to have been 
suggested by the unsuitableness of their very fer- 
tile lands for the cultivation of the grape. Hero- 
dotus, who wrote upwards of four hundred years 
before the Christian era, says that the Egyptians 
used a liquor made from fermented barley. Dion 
Cassius makes allusion to the use of a similar 
liquor by the inhabitants of the sea-board of the 
Adriatic. Tacitus states that the ancient Germans 
drew a liquor from barley or some other grain, 
and so fermented it as to make it resemble wine. 
Pliny mentions that ale, under various names, 
was used by the Egyptians, the Spaniards, and 


all the nations of the west of Europe, and that | 


‘beer was owing to the malt from which they were 
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this beverage was made even by the inhabitants 
of some vinous countries. Ale was the favourite 
beverage of the Danes and the Anglo-Saxons, and 
a constant drink at their feasts; and while they 
continued in a heathen condition, they believed 
that copious libations of it formed one of the 
principal felicities of their deceased and immortal 
heroes. Ale is named in the laws of King Ina, 
and is recorded to have been used at a royal feast 
in the reign of Edward the Confessor. The grain 
for the manufacture of ale was treated by the an- 
cient Britons and other Celtic nations almost pre- 
cisely as it is treated by modern maltsters and 
brewers ; for, according to the statement of Isi- 
dorus and Orosius, “it was steeped in water, and 
made to germinate, it was then dried and ground, 
and it was afterwards infused in a certain quantity » 
of water, and fermented.” Hops seem to have 
been introduced to the manufacture of ale, by 
the German and the Dutch brewers, about the 
year 1400; but they were prohibited to be used 
in England by a statute of the year 1530, they 
began to be raised in English hop-gardens about 
the year 1552, and they seem to have come into 
general use in England about the year 1600. 
Ale, as is well-known, has, for a long period, 
been used as a beverage by the middle and the 
operative classes of the rural population of the 
greater part of England; and, in consequence, it 
is an object of very considerable economical in- 
terest to the large majority of English farmers. 
Different kinds of ale are brewed, such as pale - 
ale, brown ale, hop ale, herb ale, strong ale, and 
table ale; and various other kinds of malt liquor 
are closely akin in both constitution and mode of 
manufacture to ale, such as small beer, table beer, 
strong beer, and the different sorts of brown stout 
and porter. Pale ale is made from slightly dried 
malt, and is characterized quite as much by its 
viscidity as by its colour. Brown ale is made 
from thoroughly dried or half toasted malt, and 
has a close relation to strong beer or light coloured 
porter. Hop ale contains a very small proportion 
of malt, and is much less alcoholic and consider- 
ably more tonic than the pale and the brown ales. 
Herb ale is any ordinary ale medicated with gen- 
tian root, quassia wood, calamus aromaticus, or 
any other tonic bitter. Strong ale and table ale 
are distinguished rather by their comparative 
proportion of water than by their quality. The 
distinctions amongst ale, beer, and porter, are 
stated as follows by Dr. Thomson :—“ Both ale 
and beer are obtained by fermentation from the 
malt of barley; but they differ from each other 
in several particulars. Ale is light-coloured, 
brisk, and sweetish ; while beer is dark-coloured, 
bitter, and much less brisk. Porter is a species 
of beer, and is what was formerly called strong 
beer. The original difference between ale and 


prepared. Ale malt was dried at a very low heat, 
and consequently was of a pale colour; while : 


beer or porter malt was dried at a higher tem- 


A 


| which characterized porter. 
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perature, and had in consequence acquired a 
brown colour. This incipient charring had de- 
veloped a peculiar and agreeable bitter taste, 
which was communicated to the beer along with 
the dark colour. This bitter taste rendered beer 
more agreeable to the palate, and less injurious 
to the constitution than ale. It was manufac- 
tured in large quantities, and soon became the 
common drink of the lower.ranks in England. 
When, during the wars of the French revolution, 
the price of malt was very materially increased, 
the brewers found out that a greater quantity of 


| wort of a given strength could be procured from 


pale malt than from brown malt ; the consequence 
was, that pale malt was, to a considerable extent, 


| substituted for brown malt in the brewing of 


porter and beer. The wort now, however, was 
paler, and wanted that agreeable bitter flavour 
The porter brewers 
endeavoured to remedy these defects by several 
artificial additions, such as burnt sugar, quassia, 
&c., and most of which the chief London porter 
brewers, I believe, long since discontinued.” 

The adulteration of ale and of all other malt 
liquors—contrary to Dr. Thomson’s charitable 
supposition—continues to, be practised in a most 
flagitious manner and to an almost incredible 
extent. In Scotland, genuine malt liquor, espe- 
cially of the common or “small” kinds, is with 
difficulty obtained ; and even in England, in spite 


| of its general use and of the extensive practice 
_ of home-brewing, is very far from being general. 
| “The statute,” says Mr. Accum, “prohibits the 


brewer from using any ingredients in his brew- 
ings, except malt and hops; but it too often hap- 
pens that those who suppose they are drinking a 


| nutritious beverage, made of these ingredients 


only, are entirely deceived. The beverage may, 
in fact, be neither more nor less than a compound 
of the most deleterious substances ; and it is also 
clear that all ranks of society are alike exposed 
to the nefarious fraud.” Mr. Child, in his very 


| widely circulated treatise on the brewing of por- 


ter, says that, however disagreeable or pernicious 
the ingredients used in adulterating malt liquor 


_ May appear, they seem to be indispensable for 


producing such taste, flavour, and body of beer 
as will secure the public favour. Some of the 
usual adulterating substances which have been 
the subjects of frequent detection and public 
punishment at the breweries, are of a harmless 
nature upon health, and deceive only the eye and 
the purse; but others are either powerful drugs 
or downright poisons, and cannot be employed 
by the brewer without enormous guilt in the 
sight of God, or consumed by the purchaser with- 
out certain damage to his health. Some of the 
most common of these substances are molasses, 
honey, burnt sugar, ginger, carraway-seed, cori- 
ander-seed, orange peel, gentian root, quassia, 


| capsicum, grains of paradise, wormwood, liquorice 
juice, cocculus indicus, salt, alum, copperas, harts- 


horn shavings, mixed drugs, extract of cocculus 
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indicus, extract of poppies, tobacco, nux vomica, 
opium, and vitriol. Appalling as is this list of 
abominations and poisons, in too many instances 
swallowed by the drinkers of ale and porter, it 
would be incomplete without a statement of the 
proportion of alcohol contained in the various kinds 
of genuine malt liquor. Mr. Accum furnishes 
us with such a statement, partly on the author- 
ity of his own analyses, and partly on that of the 
analyses of Professor Brande; and he must be 
understood as giving the proportion not of proof 
spirit, but of rectified alcohol,—a substance which 
we saw in a former article to be about double 
the strength of ordinary brandy, whisky, or rum. 


According to this statement, home-brewed ale | 


contains 83 per cent. of alcohol, Burton ale from 
6:25 to 8°88 per cent., Edinburgh ale 6:2 per cent., 
Dorchester ale 5°5 per cent., common London- 
brewed ale 5°82 per cent., Scotch ale 5°75 per 
cent., London porter from 4: to 4°75 per cent., 
Brown stout from 5: to 6°80 per cent., and Small 
beer from 0°75 to 1:28 per cent. 

The preparing of malt forms in this country a 
special avocation, and the cultivating of hops is 
confined by climate to the warm counties of the 
south of England and Ireland; yet both may, in 
certain circumstances, be conducted on a small 
scale by either the farmer or the cottager. The 
quantity of good beer assigned by Cobbett as 
sufficient for a labourer’s family during the year 
is 274 gallons; this quantity of beer is produced 
from about 15} bushels of malt, or about 122 
bushels of barley; and this quantity of barley 
may, in an average crop, be obtained from about 
three-fifths of a rood of ground. The barley for 
any one brewing, in order to be malted, may be 
put into a bag, and steeped for an hour in a tub 
of water; then taken out, laid in a heap on the 
floor of a warm room or corner, and covered with 


straw or with two or three bags to raise a moist | 
heat and produce vegetation; and finally, when ° 


the growth from each grain is three-fourths of an 
inch in length, spread out to be dried either in an 
oven, or on a heating flue, or on the hottest part 
of the flued floor. Home-made malt, however, is 
sometimes manufactured in the easier method of 
grinding or bruising the fresh barley, mixing it 
with a small quantity of ground malt, and plac- 
ing it for two or three hours in mash at a heat 
of about 150°. But the ale produced by malt 
manufactured in this manner is said to be strong 
and flat, to have a bad taste, to lie heavily on the 
stomach, and to be decidedly unwholesome. Seeds 
not fully ripe are usually found to vegetate sooner 
and more strongly than seeds which have been 
fully ripened ; so that barley intended for malting 
ought to be cut down a few days earlier than 
barley for the pot. Wheat, barley, or other grain, 
when sprouted in the ear in consequence of wet 
weather, is very generally, on English farms, 
taken home, dried, and used as malt; and the 
seeds of ryegrass, when sprouted, might probably 
be very effectively used in the same manner. 
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Hops,when the climate issuitable, are easily grown. 
A cottager may either raise four plants on a square 
yard of ground, to climb four poles of twelve or fif- 
teen feet in height ; or plant five or six roots round 
an arbour; or so place several roots that a plant 
may climb each column of the rustic veranda of 
his cottage. The buck-bean plant or marsh tre- 
foil, Menyanthes trifoliata, was formerly used as 
a substitute for hops in this country, and is still 
so used on the continent; it is easily cultivated 
in moist soil; and one ounce of its dried leaves is 


| equivalent to half a pound of hops. All the plants 


of the same natural order as menyanthes, parti- 
cularly the plants Gentiana rubra, Gentiana lutea, 
and Gentiana purpurea, might also be substituted 
for hops; and the roots of one of these, Gentiana 
lutea, are used in the distillation of a spirit in 
Switzerland. The dried roots of the herb-bennet, 
so common in the hedges of England, are sliced, 
enclosed in a thin linen bag, and suspended in 
the beer cask, by the brewers of Germany, to 
prevent the beer from turning sour, and to give 
it the flavour of cloves. A similar use—as we 
have already hinted when speaking of adultera- 
tion—is made of ginger, capsicum, orange peel, 
coriander-seed, carraway seed, and calumus aro- 
maticus; and powerfully astringent bitter quali- 
ties might probably be extracted also from several 
plants of the genera Agrimonia, Dryas, Comarum, 
Potentilla, and Tormentilla; yet—to show how 
eminently dangerous it is to drug with even 
well-known herbs—the roots of the last of these 
genera, the plants of tormentilla, are so very power- 


| fully astringent and constipating that the decoc- 
_ tion of a few drachms of them, administered in a 
_ series of doses, has become a prescription of the 


highest medical practice for arresting the most 
violent diarrhoeal action of the bowels,—so that 
the ignorant use of any such astringent plants in 
domestic economy might be followed by conse- 
quences, not only detrimental to health, but haz- 
ardous to life—Child on Brewing.—Combrune’s 
Theory and Practice of Brewing. — Thomson’s 
Chemistry—Accum on Adulteration of Food.— 
Anderson’s Commercial Dictionary.—See articles 
Brrr and Brewine, Hors, and Matr. 
ALEHOOF—botanically GuecHoma HrpEra- 
A well known creeping perennial plant,— 
called also turnhoof, ground-ivy, and gill-go-by- 
the-ground,—and formerly designated by botan- 
ists Hedera terrestris. It creeps under hedges, 
upon the sides of banks, at the foot of trees, and 
in most shady places, in almost every district of 
England; and it is powerfully stoloniferous, and 
forms a new root at every joint of its stems, in 
the same manner as strawberry plants. Its roots 
are fibrous; its flowers are blue, and appear in 
spring ; and its leaves are roundish and notched, 
and become purple during the progress of the 
season. Alehoof was a chief ingredient in the 
manufacture of ale by the ancient Saxons; and 
it still continues to be occasionally used by the 
poor for infusion in ale or beer, as a remedy 
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against internal disorders. Herbalists—those 
clownish quacks and guilty tamperers with dis- 
ease—assert that the plant heals wounds, both by 
outward application and by inward use; that a 
decoction of it, drank daily for a considerable 
period, cleanses the stomach, sweetens the blood, 
and promotes the healthy secretions; that a de- 
coction or an infusion of it is a strengthening 
eye-water; that an infusion of it operates as a 
diuretic, and alleviates diseases of the lungs and 
chest ; that applications of it are very strength- 
ening to weak backs; that an ointment made 
from it heals ulcers and fistula; and that equal 
quantities of alehoof, daisies, and celandine, 
strained and used as an eye-wash, remove all de- 
scriptions of inflammations and ophthalmic sores. 

ALGAI. The large tribe of cryptogamic plants, 
which comprises the sea-weeds of the ocean and 
the small flowerless vegetable growths of fresh 
water. The name properly means flags, and ori- 
ginally designated plants or herbs growing in 
sea-water ; but it has been extended by botanists 
to include all vegetables with frondose herbage, 
many of which are not even aquatics. But the 
very large family of Lichens, which have little 
resemblance to the rest of the tribe, and possess 
distinct characteristics and considerable impor- 


tance of their own, have recently, with the gen- | 


eral consent of the botanists of the present day, 
been detached from the algee, and erected into a 
separate tribe. See Licumns. Yet the alge, even 
when freed from the incongruous association of 
the lichens, are exceedingly diversified, and can- 
not be comprehensively defined by any more 
minute characteristic than their frondose leafage. 
Some are visible to the naked eye only when they 
exist in heaps; and some are hard, strong leathery 


masses, many fathoms in length, and occasionally — 


so luxuriant and multitudinous as to take entire 
possession of sections of the sea, and completely 
impede the course of ships. Any distinct root is 
either undiscoverable as a support for their fronds ; 
or, when it does exist, as in the case of many of 
the fuci, it is merely a fibrous or scutate base, 
not for organic support or nourishment, but 
merely for mechanical attachment. Even the 
frond is far from being of uniform appearance in 
the different divisions of the tribe; for in the 
tremellineze, it is gelatinous,—in the confervee, it 
is thread-like and jointed,—and, in the fuci, it is 
leather-like and jointless. 

Professor Agardh, in his work called ‘ Systema 
Algarwm, defines the algze as “aquatic plants 
destitute of cotyledons and of sexual organs ; 
gelatinous, membranous, or coriaceous ; filamen- 
tous, laminose, or even leafy; in colour green, 
purple, or olivaceous ; jointed or continuous; 
bearing sporidie, either included in pericarps, 
or scattered over the surface ;’ and he divides 
them into the six sub-tribes of Diatomeze, Nos- 
tochine, Confervoidese, Ulvacez, Florideze, and 
Fucoideze. The Diatomeze comprise six genera, 
and are bodies of various forms, flat, crystalline, 
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and separating into fragments, The Nostochinze 
comprise eight genera; they are partly marshy 
and partly marine, and include an enormous 
number of individuals ; and they are either glo- 
bular or filiform, and are suspended in a gelatine 
of definite form. The Confervoideze comprise 
thirty-one genera ; they are partly parasitical on 
rocks or barks, extensively marine, and chiefly 
marshy, lacustrine, and ditchy ; and they con- 
sist of threads or filaments, jointed either ex- 
ternally or internally, separate, and not com- 
bined in any definite form. The Ulvaceze com- 
prise six genera; their fronds are membranous, 
continuous, tubular, or flattened, but never 
ribbed or herbaceous, and very rarely purple ; 
and their fruit is a heap of sporules, either 
naked, or forming scattered and covered granules. 
The Florideze comprise eight genera; their frond 
is generally coriaceous or leather-like, and is 
either flat or filiform, unjointed, and of a pink 
or purple colour; and their spores have a pur- 
ple colour, and are either enclosed in capsules 
or clustered in sori. The Fucoideze comprise 
twelve genera; their frond is rarely mem- 
branous, generally leather-like, and always un- 
jointed, olive-green, and either flat or filiform ; 
and their spores are enclosed in capsules, which 
are either ovate and situated in a peculiar re- 
ceptacle, or pyriform and immersed in the frond. 
In his quite recent work, ‘ Algze Maris Mediter- 
ranei et Adriatici, M. Agardh divides the Algze 
into the six tribes of Ceramieze, Cryptonemez, 
Chondrieze, Rhodomelez, Sphzerococcordeze, and 
Delesseriez. 

A simpler and more comprehensive arrange- 
ment divides all the algze into the disjointed, the 
jointed, and the jointless. The disjointed algze 
occur on the stems of other plants, immersed in 
water, or floating in ponds and ditches; they 
consist of individuals which are composed of 
fragments, and have the power of selfmultipli- 
cation simply by separating or throwing asunder 
their fragmentary parts; and they are considered 
by some naturalists as aggregations of minute 
animals, and certainly lie on the organic verge 
of the animal and vegetable world. The jointed 
algze comprise many of the marine kinds and 
most of the fresh-water kinds; they always ap- 
pear to the eye like series of little green threads ; 
and they occur, in endless variety, in ditches, 
ponds, and running streams. The jointless algee 
constitute the great bulk of the tribe ; they com- 
prise all the sea-weeds, and all the broad mem- 
branaceous algze of both sea and fresh water ; and 
they consist of roundish cellules, either firmly 
adhering to one another, or connected by masses 
of transparent gelatine. Dr. Greville enumerates, 
in 1830, 575 species of inarticulated algee, whereof 
about one-fourth are British species. In his family 
Florideze are included nearly a half of our British 
algee ; but itis the Fucoidez, the Laminarieze, and 
the Ulvaceze, which give the character to our ma- 
tine vegetation. “ The former, numerous in in- 
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dividuals, and very valuable, as from them kelp 
is principally made, occupy with their blackness 
all the space between low and high water-marks, 
living an amphibious sort of life, alternately ex- 
posed to the atmosphere, and covered by the tide. 
The Ulvze and Porphyree intermix with them, and 
give some variety to the shore by their green and 
purple fronds. The Laminariez occupy a lower 
zone, for they are strictly aquatic, and choose, 
therefore, a station not liable to be left dry at the 
reflux of the tide. With the exception of Z. de- 
bilis and latifolia, the others are widely and gen- 
erally distributed along our coasts, affording shade 
and shelter to myriads of creeping things, and 
becoming ultimately a source of profit to the 
agriculturist, to whom the ‘ Alga projecta wilior’ 
is an unintelligible comparison. The other fami- 
lies may be considered as subordinate; for, al- 
though many genera and species amongst them, 
as, for example, Chordaria, Furcellaria, Desma- 
restia aculeata, &c., are met with abundantly 
everywhere; and many others, though local, are 
plentiful enough, yet, from their smaller size, or 
their concealed stations, they make no material 
change on the appearance of the coast. ‘ It is 
easy to perceive,’ says Dr. Greville, ‘ that some 
species, Gelidium corneum, Phyllophora rubens, 
and Sphcrococcus coronopifolius, for example, be- 
come more plentiful and more luxuriant as we | 
travel from north to south; and, on the other 
hand, that Péilota plumosa, Rhodomela lycopo- 
diotdes, Rhodomenia sobolifera, and several others, 
occur more frequently, and in a finer state, as 
we approach the north. Odonthalia dentata and 
Rhodemia cristata are confined to the northern 
parts of Great Britain; while the Cystoseire, 
Fucus tuberculatus, Haliseris polypodioides, ho- 
domenia jubata, R. Teedii, Microcladia glandulosa, 
Rhodomela pinastroides, Laurencia tenuissima, 
Tridea reniformis, and many others, are confined 
to the southern parts. Others, again, such as 
the Fuci in general, the Laminarieze, many Deles- 
seriz, some Nitophylla, Laurentie, Gastridia, and 
Chondri, possess too extended a range to be in- 
fluenced by any change of temperature between 
the northern boundary of Scotland and the south- 
western point of England.’ The causes which in- 
fluence the distribution of the algz on a particu- 
lar coast are not well known. Temperature is 
one; but there are many facts which the admis- 
sion of this cause will not explain. ‘ A few yards 
is, in some instances, sufficient to create a change ; 
and the space of three or four miles a very strik- 
ing one; not merely in regard to species, but in 
their luxuriance and rapidity of development. 
The nature of the soil, according to Dr. Greville, 
has here much influence. ‘ Thus,’ says he, ‘ cal- 
careous rocks favour the production of some spe- 
cies, sandstone and basalt that of others; and it 
would appear that the soil has an effect even 
upon those algee which grow parasitically upon 
the stems of the larger species.’ ” 

The algee, particularly the fuci, are of very 


considerable economical value. 
charina, Halymenia palmata, Halymenia edulis, 
and several other fuci, are eaten by many per- 
sons, and are much relished both raw and dressed. 
Fucus lichenoides appears to be the chief ingre- 
dient in the edible birds’ nests which form so 
costly and so exceedingly esteemed an article of 
epicurism among the Chinese. Many kinds of 
the fuci are probably eaten by fish, and in conse- 
quence indirectly serve for the sustenance of 
land-animals and of man ; some of the same great 
division of the Algze have been extensively used 
in the arts, particularly in the manufacture of 


| kelp and the preparation of dyes ; and enormous 


masses of them are collected in many parts of the 
British coasts, and in every part of the coasts of 
Ireland, and used by farmers as manure. A great 
quantity of vegeto-animal matter is procured 
| from sea-weeds, and they are the only things in 
| which iodine, supposed to be one of the simple or 
primitive substances, has been found. As it is 
against the rules of sound reasoning to admit 
that iodine is created by the mere power of vege- 
tation, so it is evident, that it must be derived 
from some extraneous source ; although Messrs. 
| Davy and Gaultier de Claubry have not been able 
to detect it in sea-water, and it has not been found 
by any analysis to be present in the soils on which 
sea weeds grow. In fact, the discovery of the 
origin of iodine still remains to be made. See 
articles Fuct and Ssaware.—Loudon’s Hneyclo- 
pedia of Plants—Withering’s Botany.—Kerth’s 
Botanical Lexicon.—Greville’s Alge Britannice. 
—C. F. B. Mirbel in Quarterly Journal of Science, 
vols. v. and vi. 

ALIMENT. Any substances which, being re- 
ceived into the bodies of organized beings, animal 
or vegetable, promote the growth, support the 


|| they contain oxygen and hydrogen in the ratio 
I. 


strength, and renew the waste of their systems. 
See the following article, also articles Foop and 
Nutrition. 

ALIMENTARY PRINCIPLES. The follow- 
ing extracts from Pereira’s Materia Medica con- 
vey a sufficiently extended view of the subject. 
For details respecting the several substances, see 
the articles on them in the present work. 

Dr. Prout has divided the alimentary princi- 
ples into three great classes or groups—the sac- 
charine, the oleaginous, and the albwminous, to 
which he has latterly added a fourth, the aqueous. 
He was led to this division by observing that 
milk—the only article actually furnished and in- 
tended by nature as food—always contains a sac- 
charine principle, a butyraceous or oily principle, 
and a caseous, or, more correctly speaking, an 
albuminous principle. 

Cuass 1. Saccnarine Princrpius. The princi- 
ples contained in this class are Sugar, Gum, Pxc- 
TIN, StarcH, and Lienrn: see these articles. 
These agree in being of vegetable origin, and in 
consisting of carbon, hydrogen, and oxygen. 
With the exception of pectin or vegetable jelly, 


Laminaria sac- | 
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to form water; and might, therefore, be termed 
hydrates of carbon. 

Those varieties of each principle which contain 
the smallest quantity of water, Dr. Prout terms 
strong or high ; while those containing the largest 
proportion of water, he denominates weak or low. 
Thus, sugar-candy is a high or strong sugar,— 
sugar of starch, a weak or low one. 

1. Saccharine substances. Under this head are 
placed several sweet organic principles, capable, 
for the most part, of undergoing vinous fermen- 
tation when mixed with yeast and a due propor- 
tion of water. 

a. SUGARS SUSCEPTIBLE oF ViNous FERMENTA- 
TION. 

1. Crystallizable. This division includes com- 
mon sugars, viz., cane, maple, and heet- 
root sugars ; granular sugars, viz., grape, 

- honey, starch, and diabetic sugars ; and 
sugar of milk. . 

2. Unerystallizable. Known as liquid or mu- 
cous sugars, as treacle. 

b. SugARS UNSUSCEPTIBLE oF Vinous FrrMmEn- 
TATION. 

1. Crystallizable. Mannite. 

2. Unerystallizable. Glycyrrhizin, glycerin, 
and sarcocollin. 

Sugar is a highly nutritious substance, and by 
the healthy stomach is readily digested. It ap- 
pears to be especially adapted for the food of 
young plants; hence we find it gencrated in 
many seeds (as pease, barley, &c.) during germina- 
tion. It is nutritive to animals. Thus it is an 


important constituent of milk,—a liquid intended | 


for the nourishment of mammals during the first 
period of their existence. It is employed by man 
on account of its agreeable taste, rather than as 
a direct source of nourishment ; yet, of its nutri- 
tive qualities few entertain any doubt. The in- 
jurious effects which have been ascribed to it are 
more imaginary than real. Some individuals 


have consumed large quantities of it, for along | 


series of years, without suffering any ill conse- 
quences. 


2. Mucilaginous substances. The gummy prin- 


ciples, called arabin, tragacanthin or adraganthin, 


cerasin or prunin, cydonin, and bassorin, belong 
to this group. They possess nutritive properties, 
but are somewhat difficult of digestion. Hassel- 
quist tells us, that a caravan of more than a thou- 
sand persons, travelling from Abyssinia to Cairo, 
and whose provisions were exhausted, supported 
themselves for two months on the gum they were 
carrying as merchandise. The Moors and the 
Negroes near the Niger employ it as a common 
kind of food. The Hottentots also are well aware 
of its nutritive properties. 

3. Vegetable jelly. To this head are referred 
pectin or groussulin, and carrageenin. These 
are nutritive and digestible. 

4, Amylaceous, farinaceous, or starchy substances. 
Under this division are included wheat-starch, 
sago, tapioca, arrow-root, potato-starch, salop, 
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&c. Amylaceous matter is found in various parts | gelatine. Soups and broths owe their nutritive 


of plants. When cooked, amylaceous matter is 
a nutritious and easily digestible substance. 
Directly or indirectly, observes Dr. Prout, “ it 
forms a constituent of the food of most of the 
higher animals, as well as of man. It differs, 
therefore, from sugar, in being a necessary article 
of food, without which animals could not exist ; 
while sugar is not. Hence a much larger quan- 
tity of amylaceous matier than of sugar can be 
taken ; and what is a still more decisive fact, the 
use of this larger quantity of amylaceous matter 
may be persisted in for an unlimited period, 


| which, it appears, is not the case with a large 


proportion of sugar.” 

5. Lagnin or woody fibre. “It forms,” says Dr. 
Prout, “the appropriate food of numerous in- 
sects and of some of the lower animals, but of 
few of the higher classes of animals. ‘The reason 
of this is probably to be sought for in their not 
being furnished with organs proper for com- 
minuting and reducing it; for when lignin is 
comminuted and reduced by artificial processes, 
it is said to form a substance analogous to the 
amylaceous principle, and to be highly nutri- 
The Laplanders, according to Linnzeus, 
eat bark-bread during a great part of the winter, 
and sometimes even during the whole year. It 
is prepared from the inner bark of the Pinus syl- 
vestris. 

Cuass 2. Oreacinous ALIMENTARY PRINCIPLES. 
This class comprehends the substances denomi- 
nated fats, fixed oils, and butter. Oleaginous 
aliments are highly nutritious, but exceedingly 
difficult and slow of digestion. Sir John Ross 
is of opinion that the natives of cold countries 
seem to require a more fatty diet than the in- 
habitants of tropical regions, in order to promote 
the production of animal heat. See articles Bur- 
TER, Far, and O1t. 

Cuass 3. Nivrogenovus AnimentaARY Princt- 
PLES. The most important alimentary principles, 
containing nitrogen, are fibrine, albumen, caseum, 
gelatine, and gluten. The animal extract, called 
osmazome, is also a nitrogenous principle. With 
one exception—gluten—these principles are ob- 
tained from the animal kingdom, and they have, 
in consequence, been frequently denominated 
animal aliments. See articles ALpUMEN, CAsEuM, 
FIBRINE, GELATINE, GLUTEN, and OsMAZOME. 

Fibrine is eminently nutritious, and easy of 
digestion. Albumen is highly nutritious, and 
when either raw or lightly boiled, is easy of di- 
gestion ; but when boiled hard, or especially when 
fried, its capability of being digested is consider- 
ably impaired. Caseum is nutritious, and moder- 
ately easy of digestion. Gelatine, or animal jelly, 
is an exceedingly nutritive principle, though pro- 
bably somewhat less so than fibrine and albumen. 
Gelatine from bones is employed in Paris for the 
preparation of a nutritious soup for hospitals and 
other pauper habitations. Confectioner’s jelly 
is made from isinglass, calves’ feet, and patent 


properties principally to gelatine. Young meats 
yield more gelatine than old ones. ‘To osmazome 
broths and soups owe their flavour, smell, and 
part of their nutritive qualities. Gluten is be- 
lieved to be highly nutritious, and to confer on 
wheat flour its well-known superior alimentary 
qualities. “Its viscidity or tenacity,” says Brande, 
“confers upon that species of flour its peculiar ex- 
cellence for the manufacture of macaroni, vermi- 
celli, and similar pastes.” 

The subject of aliment will be further discussed 
under the heads of Anima Foop, Dierstron, Fop- 
per, Nurrition, &c. 

ALISMA,—popularly Water Plantain. A genus 
of aquatic herbs, giving name to the natural 
order Alismaceze. The most common species, 
Alisma plantago, the great water plantain, de- 
rives its specific name from the resemblance of 
its leaf to that of the common plantain, grows in 
wet ditches and by river sides in Great Britain, 
and has the reputation — we suppose an ill- 
founded one—of being a cure for hydrophobia. 
Four other well-known species have the popular 
names of spear-leaved, blunt-leaved, floating and 
lesser water plantainee. The order Alismaceze com- 
prise three genera; and, as a whole, are hand- 
some water plants, with white flowers,—natives 
of ditches in temperate countries, and within the 
tropics,—and eaten, in some instances, by the 
Chinese. 

ALKALIES. Substances of opposite chemical 
properties to those of acids. They have a hot, 
acrid, bitter taste; they counteract or neutralize 
the sourness of acids, and all the effects which 
that sourness produces; and, in general, they 


possess the well-known properties of the ley of | 


wood ashes. The name alkali is formed of the 


Arabic article a/, and the Arabic word kali ; the | 
former used intensitively like our prefix super, | 


and the latter meaning the bitter substance, and 
used to designate the herb which we call glass- 
wort, Salicornia Arabica. The Arabians burnt 
this herb to ashes, boiled the ashes in water, and 
procured, by evaporation, a white powder which 
they regarded as the concentration of the herb, 
and designated al-kali, the eminently bitter sub- 
stance. This alkali is potash ; and the name al- 
kali is, in consequence, used by all British chem- 
ists and scientific agriculturists as the generic 
appellation of all the substances which resemble 
potash in their properties and action. All the 
alkalies, like potash, turn vegetable blues into 
green, convert vegetable yellows into reddish- 
brown, and restore such vegetable blues as have 
been turned into red by acids; and they can 
easily be detected by means of an infusion of 
turmeric, or an infusion of red cabbage, or of 
pieces of paper stained with either of these infu- 
sions. Yet the alkalies do not result from the ac- 
tion of any specific or alkalizing principles, but 
are very variously constituted. 

The principal alkalies, or those which make the 
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most conspicuous figure in agricultural chemis- 
try, are ammonia, potash, and soda. Ammonia 
is popularly called the animal alkalz, because con- 
tained in animal substances; potash, the land 
vegetable alkali, because contained in land vege- 
tables; and soda, the sea vegetable alkali, because 
contained in sea vegetables ;—ammonia, the vola- 
tile alkalt, because it naturally flies off in vapour ; 
and potash and soda, the jized alkalies, because, 
in all ordinary conditions, they resist evaporiza- 
tion. But these three principal alkalies require 
a little additional definition ; and a large number 
of other alkaline substances require to be brought 
into view. Ammonia consists of hydrogen and 
nitrogen, is obtainable in a separate form only by 
chemical operation, exists naturally in the exu- 
dations, the urine, and the excrements of animals, 
evaporates into the atmosphere so as to mix gase- 
ously with the air and in rain, and, even when 
artificially obtained, is usually met with only in 
such combinations as constitute liquids or salts. 
Potash and soda, though long supposed to be 
simple substances, and regarded as unique in 
both character and action, are now known to be 
metallic oxides; potash consisting of oxygen and 
a metallic substance called potassium, and soda 
consisting of oxygen and a metallic substance 
called sodium. Various other alkaline bodies are 
constituted in a manner precisely similar to pot- 
ash and soda, and are designated alkaline oxides 
or alkaline earths. Lime, one of the most impor- 
tant examples of these, consists of oxygen and a 
metallic substance called calcium ; and magnesia, 
| another important example, consists of oxygen 
and a metallic substance called magnesium. Yet 
lime and magnesia, in this primary and proper 
sense of alkaline earths, must not be confounded 
with the lime and the magnesia of popular phra- 
seology; for these are carbonates of lime and 
magnesia, and hold the alkaline matter of the 
earths in a state of dilution and alteration by 
chemical union with carbonic acid. Even the 
alkalinity of the true alkaline earths is far less 
active or powerful than that of potash and soda. 
Yet, with the exception of magnesia, all the 
alkaline earths, as well as potash, soda, and am- 
monia, are acrid to the taste, and have a caustic 
action on the skin. Another important class of 
alkaline substances exist as characteristic con- 
stituents of certain plants, are produced in these 
plants during the progress of vegetation, and 
bear the general designation of alkaloids, or 
vegeto-alkalies. They consist of various, yet in 
each instance, definite proportions of oxygen, car- 
bon, hydrogen, and nitrogen; and yet though so 
very differently constituted from ammonia, they 
possess a considerable resemblance to that power- 
| ful and unique alkali in their alkaline properties 
and modes of chemical action. See ALKALINE 
Bases. Ammonia evaporates at a very low tem- 
perature, and is decomposed at a high tempera- 
ture ; potash, soda, and the other alkaline oxides 
resist the evaporating power of comparatively | 


high temperatures, and, though they may imbibe 
oxygen, are not decomposed by the action of heat 
in the open air; and all the alkaline bases or 
alkaloids are decomposed at high temperatures, 
and yield up their constituent elements to the 
formation of new compounds. All the alkalies 
readily combine with acids to lose their own 
alkalinity of action, to destroy the acidity of the 
acids, and to form new substances called alkaline 
salts; and ammonia and many of the alkaline 
oxides combine with metallic oxides—as am- 
monia with the oxides of cobalt, copper, and 
nickel, and potash and soda with silica, alumina, 
and the oxides of lead and zinc—to form another 
class of latently alkaline substances. The alka- 
line salts perform a part in the laboratory of the 
soil and in the chemistry of vegetation, second in 
importance only to the alkaline oxides them- 
selves,—being readily decomposed by chemical 
forces which there attack them, and freely giving 
out their elements to act chemically upon the soil 
and alimentarily upon plants. 

Argillaceous or clayey earth—such mineral 
matter as contains a proportion of alumina or the 
concentrated principle of clay—forms a compo- 


nent part of by far the greater portion of fertile | 


soils ; and in any rare instance in which it is ab- 
sent from land capable of cultivation, some 


source, either natural or artificial, exists for the | 


supply of its characteristic elements. Now the 
whole fertilizing power of this earth consists in 
its invariably containing alkalies and alkaline 
oxides, with sulphates and phosphates. Alumina 
exercises an influence on vegetation, not by 
chemical action upon accompanying earths, nor 
by mechanical control over the roots, nor by en- 
tering the organism of the plant, nor by forming 
an element in its substance, but by attracting 
and retaining water and ammonia, and by yield- 
ing up its potash or soda to exert their directly 
alkaline influence upon surrounding silicious 
matters in the soil, and upon the juices, secre- 
tions, and general vegetation of the plant. 


Liebig, “it must be remembered that felspar con- 
tains 172 per cent. of potash, albite 11°43 per 
cent. of soda, and mica from 3 to’5 per cent., and 
that zeolite contains from 13 to 16 per cent. of 
alkalies. The late analyses of Ch. Gmelin, Lowe, 
Fricke,. Meyer, and Redtenbacher, have also 
shown, that basalt and clinkstone contain from 


2 to 3 per cent. of potash, and loam from 14 to 4 | 


per cent. of potash. If now we calculate from 
these data, and from the specific weights of the 
different substances, how much potash must be 
contained in a layer of soil, formed by the disin- 
tegration of 26,910 square feet of one of these 
rocks to the depth of 20 inches, we find that a 
soil of felspar contains 1,152,000 lbs., of clinkstone 
from 200,000 to 400,000 lbs., of basalt from 47,500 
to 75,000 lbs., of clay slate from 100,000 to 200,000 
Ibs., and of loam from 87,000 to 300,000 lbs.” 


66 In | 
order to form a distinct conception of the quan- | 
tities of alkalies in aluminous minerals,” says Dr. | 


| Potash and soda have been so invariably found 
| in all the numerous clayey soils which have been 
analyzed, that they may fairly be pronounced in- 
| gredients in absolutely every description of argil- 
| laceous land. Potash always exists as a distinct 
and separate substance in the leys of alum manu- 
factories; and it is formed from the ashes of the 
stone and brown coal, which contain much ar- 
gillaceous earth. The mixture of the clayey 
matter properly called loam with the quartz of 
the new red sandstone formation, or with the 
| lime in the different limestone formations, in so 
very trivial a proportion as one part to a thou- 
sand, affords as much potash to a soil only twenty 
inches deep as will supply a growing forest of 
pines with a sufficient quantity of alkali for a 
century; and a single cubic foot of felspar, a 
mineral which contains a large proportion of 
alumina, will afford as much as an oak wood, 
growing upon a surface of 26,910 square feet, will 
require during five years. 

The land around Vesuvius in the vicinity of 
| Naples, is one of the most fertile soils in the 
|| world; it possesses, in its different districts, a 
greater or less degree of fertility according to its 
proportion of clay or sand; and as it entirely con- 
sists of disintegrated lava, it owes its fertility, 
| not to the product of any vegetable decomposi- 
tion, but solely to the presence of mineral alkalies. 
When lava or volcanic ashes have been exposed 
for some time to the simple influence of air and 
moisture, they produce the most luxuriant crops 
of any sorts of plants which their occupants 
please to cultivate; and they obviously acquire 
all their power from the reduction of their al- 
kalies, their alkaline oxides, and their silica into 
such a condition as to be absorbable by the spon- 
gioles of the plants. The multitudes of soils 
which, in all parts of the world, have been formed 
by the disintegration of rocks, either through 
mere atmospheric influence upon the spot, or 
through the action of water in transmission to a 
distance, are generally rich in alkaline oxides, 
and yield them up to the purposes of vegetation 
only in a slow and gradual process co-ordinately 

with their own increasing pulverization. Thou- 
| sands of years have been necessary for the disin- 
| tegration of rocks into the condition of arable 
lands; and, in many instances, thousands of years 
more will be necessary to effect such a fine com- 
minution of these lands as to expose their minut- 
est particles to the dissolving power of air and 
moisture, and to exhaust them of their alkalies. 
Yet not only do virgin or uncultivated soils part 
|| slowly with their alkalies under the wasting 
| power of weather, but they continually regain a 
| compensating quantity of alkaline matter, and 
| 


| even add to its amount, by alkaline deposits from 
| their own vegetation, from the saline vapours of 
| the sea, and from the ammoniacal gases concen- 
| trated and brought down by rain. “ We see from 
} the composition of the water in rivers, stream- 
\ 


lets, and springs,” says Dr. Liebig, “ how little 


alkali the rain water is able to extract from a 
soil even after a term of years; this water is gen- 
erally soft, and the common salt which even the 
softest invariably contains, proves that the alka- 
line salts, which are carried to the sea by rivers 
and streams, are returned again to the land by 
wind and by rain. Let us suppose that a soil has 
been formed by the action of the weather on the 
component parts of granite, grauwacke, moun- 
tain limestone, or porphyry, and that the vege- 
tation upon it has remained the same for thou- 
sands of years; now this soil would become a 
magazine of alkalies in a condition favourable 
for their assimilation by the roots of plants. The 
interesting experiments of Streeve have proved 
that water impregnated with carbonic acid de- 
composes rocks containing alkalies, and then dis- 
solves a part of the alkaline carbonates. It is 
evident that plants also, by producing carbonic 
acid during their decay, and by means of the 
acids which exude from their roots in the living 
state, contribute no less powerfully to destroy the 
coherence of rocks. Next to the action of air, 
water, and change of temperature, plants them- 
selves are the most powerful agents in effecting 
the disintegration of rocks. Air, water, and 
change of temperature prepare the different 
species of rocks for yielding to plants their alka- 
lies. 
fluences which affect the disintegration of rocks, 
but from which the alkalies have not been re- 
moved, will be able to afford, during many years, 
the means of nourishment to [cultivated] vege- 
tables requiring alkalies for their growth.” 

But the processes of cultivation entirely alter 
the alkaline conditions of virgin soils, rapidly 
drawing off their native alkalies to exhaustion, 
and rendering requisite either a frequent arti- 
ficial supply of fresh alkalies in the form of 
manures, or the periodical abandonment of the 
land to a slow reacquirement of alkalies from 
saline vapours, rain water, and the chemical de- 
compositions of spontaneous vegetations. When 
any virgin soil, no matter how rich in native 
alkalies, is subjected to unmanured cropping, and 
worked onward to exhaustion, it may experience 
a series of recruitings merely by such periodical 
and prolonged exposures of it to the weather as 
will effect the further comminution of its parts, 
and lay open its more minute or ultimate alkaline 
constituents to solution; but, if continued to be 
worked without any other appliance, it will even- 
tually lose all its intrinsic alkalinity, or become 
intrinsically barren, and will be capable of reac- 
quiring fertility only by the attainment of fresh 
alkalies from manures or from the atmosphere. 
The first colonists of Virginia found a virgin soil 
remarkably rich in native alkalies; and they 
drew from it annual harvests of wheat and 
tobacco, without the aid of manure, for a cen- 
tury; but now their successors are obliged to 
treat whole districts of it as mere poor pasture- 
land, or occasionally to work portions of them 


| 
| 
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A soil exposed for centuries to all the in- | 


into a condition of tillage, at the cost of a large 
supply of manure. No less a quantity of alkalies 
than 12,000 Ibs., in leaves, grain, and straw, was 
removed from every acre of this land during the 
first hundred years of its cultivation; and the 
land became infertile, solely because it was de- 
prived of almost every particle ofalkali which was 
capable of being absorbed by the spongioles of 
plants, and because the fresh portion of alkali 
obtained, in the course of one or two years, by 
further comminution, by the decomposition of 
spontaneous vegetation, and by deposits from the 
atmosphere and from rain water, was not suffi- 
| cient for the requisite support of another crop. 
| Almost all the cultivated land in Hurope—at 
| | least of such as has been for a considerable time 
| in cultivation—is in a similar condition to this 
land of Virginia, and has so totally lost its native 
alkalies as to require continual fresh supplies of 
alkalies, through the processes of fallowing and 
| manuring, in order to its retaining fertility. 
Wheat, whose habits appear so fastidious and 
| capricious to an unpractised or unreflecting ob- 
i server, requires certain phosphates for the for- 
| mation of its grain [see Poospnates and Wuxar], 
and a comparatively large proportion of silicate 
_ of potash for the strength and growth of its culm. 
| Hence, when sown upon sandy or calcareous soils, 
which have not a considerable intermixture of 
| 

| 


clay, and in consequence cannot afford a requisite 
aliment of silicate of potash, the young plants 
will be dwarfed and arrested ; and when sown on 


_ a soil of decayed wood in Great Britain, or even 
_ on any of the rich humous soils of Brazil, the 
| plants, though almost immersed in the seemingly 
nutritious products of vegetable decomposition, 
will so pine foxy the want of mere silicate of potash 
as to be feeble and dwarfish, and speedily to droop 
| and fall—aAll the grasses and all other plants of 
similar structure and habits require some pro- 
| portion of silicate of potash, and therefore thrive 
by irrigation, which both conveys this substance 
to meadows and reduces it to solution in the soil. 


The numerous plants of the equisetum or horse- 
tail type, and also the various kinds of reeds and 
canes, all of which require a large proportion of 
silicate of potash, grow luxuriantly in marshes, 
in ditches, in streamlets, and in such argillaceous 
soils as abound in potash, simply because they 
obtain, in these situations, easy and large sup- 
plies of their favourite alkaline aliment. Most 
deciduous trees, particularly such as carry a large- 
leaved and very profuse foliage, require for their 
leaves from six to ten times more alkali than 
pines or firs; and hence they either do not grow 
at all, or are very dwarfish, on many sandy or 
calcareous lands which are highly favourable to 
the growth of pines or firs,—hence also the finest 
forests of oaks, such as could not be produced on 
_ sandy or calcareous lands, are found on soils of 
gneiss, granite, and mica-slate in Bavaria, of 
clinkstone on the Rhone, of basalt in the Vogels- 
berge, and of clay-slate on the Rhine and in the 
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Hifel. “Can we, then, regard it as remarkable,” 
asks Dr. Liebig, “that oak copse should thrive in 
America, on those spots on which forests of pines 
which have grown and collected alkalies for cen- 
turies, have been burnt, and to which the alka- 
lies are thus at once restored; or that the Spar- 
tium scopartum, Hrysimum latifolvum, Blitwm 
capitatum, Senecio viscosus, plants remarkable for 
the quantity of alkalies contained in their ashes, 
should grow with the greatest luxuriance on the 
localities of conflagrations?” An obvious and 
important inference, in regard to the cultivation 
of wheat, of strong culmy grasses, of deciduous 
shrubs and trees, and of any other plants which 
require large supplies of alkaline matter, is that, 
when the land intended for them has been de- 
prived by cultivation of its native soluble alka- 
lies, it must be specially prepared, or brought 
into a condition of fitness, by one or more of the 
appliances for impregnating it with fresh alka- 
lies, either the abandonment of it to a state of 


nature, or the growth upon it of crops which do | 


not require alkalies, or the enriching of it with 
such manures as contain a large proportion of 
alkaline ingredients. 

One of the prime offices performed by water in 
connexion with vegetation, is the reduction of 
the alkalies to such a state of solution as to ren- 
der them absorbable by the spongioles of plants. 
During spring and the early part of summer, 
while soils are in a moist condition, a greater 
quantity of alkaline bases and salts enters the 
organism of land-plants, than during the middle 
and later parts of summer, when soils are com- 
paratively dry or arid. The descent of rain upon 
a soil is the introduction of certain necessary 
alkaline matter in a state of readiness for use 
by both soil and plant, and the action of water 
within the soil is the preparation of other neces- 
sary alkaline matter in combination with accom- 
panying aliments for the vegetable organism. 
The necessity of rain for these purposes is so spe- 
cially great at certain stages of the growth of 
plants, that, in many districts, the stuntedness 
or the luxuriance, the strength or the weakness, 
the opulence or the poverty, of a whole season’s 
crop of corn may depend on the presence or ab- 


° 5 | 
sence, the copiousness or the paucity, of one day’s | 


rain, or even of a single shower. In dry seasons, 
the lower leaves of annual plants in summer, the 
lower leaves of herbaceous perennial plants at a 
later period in summer or early in autumn, and 
the lower leaves of deciduous perennial short- 
rooted plants just before autumnal maturity, lose 
their vitality, become yellow, shrink, and fall. 
These leaves were the earliest developed; they 
received alkaline juices from the ascending sap 
of the plant, and carbonic acid and ammonia 
from the surface action of the atmosphere; they 
elaborated these ingredients into the constituents 
of new leaves, buds, and twigs; and, when a con- 
tinuance of drought occasions a scantiness or a 
cessation in the supply of alkaline matter through 


{ 


| 
| 
i 


| parts of the matured plant. 
| the part in which the absorption and decomposi- 
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the ascending sap, they part with nearly all their 
own alkaline juices for continued elaboration 
with the ammoniacal and carbonic acid gases, 
till they cease to have a sufficient quantity for 
the maintenance of their own health and ver- 
dure; and they, in consequence, sicken, fade, and 
die. Hence, the withered leaves are found to 
contain mere traces of soluble alkaline salts, 
while the buds and sprouts are remarkably rich 
in these substances. “The reverse of this pheno- 
menon is seen in the case of many kitchen-plants, 
when they are supplied with rich manure con- 
taining an excess of mineral ingredients; salts 


| are separated from the surface of their leaves, 
| and cover them with a thin white crust. In con- 


sequence of these exudations, the plant becomes 
sickly, the organic activity of the leaves dimin- 
ishes, the growth of the plant is destroyed, and 
if this condition lasts, the plant finally dies. 
These observations are best made on plants with 
leaves of large dimensions, through which large 
quantities of water are evaporated. This disease 
generally attacks turnips, gourds, and pease, when 
the soil is drenched with sudden and violent rain, 
after continued dry weather, at a time when the 
plants are near, but have not attained, maturity ; 


| it is also necessary for its occurrence, that dry 


weather should again happen after the rain. By 
the rapid evaporation of the water, absorbed by 


| the roots, a larger quantity of salts enters the 


plants than they are able to use. These salts 
effloresce on the surface of the leaves, and when 
they are juicy, act as if the plants had been 
treated with solutions of salts, in greater quantity 
than their organism could bear. Of two plants 
of the same kind, the one nearest maturity is 
most liable to this disease ; if the other plant has 
either been planted at a later period, or if its de- 
velopment has been restrained, the causes which 
exercised injurious effects upon the first plant 
accelerate the development of the latter. The 
germ springing out of the earth, the leaf on com- 
ing out of the bud, the young stem, and the green 
sprouts, contain a much larger quantity of salts 
with alkaline bases, and give ashes on incinera- 
tion much richer in alkaline ingredients, than 
The leaves, being 


tion of carbonic acid is effected, are much richer 
in mineral ingredients than other parts of the 
plant. The simple fact that a plant is restrained 
in growth by the want of rain to convey to it 
alkalies, proves completely that these alkalies 
play a most important part in vegetation.” 

The formation of sugar, starch, and other non- 
azotised constituents of plants is effected by means 
of soluble alkaline salts, or of vegetable acids in 
chemical combination with alkalies; it does not 
take place in such fruits and seeds as contain 
vegetable acids in a free state, or uncombined 
with alkalies, as in the lemon and the chick-pea, 


_ which contain respectively citric acid and oxalic 


acid in a free or uncombined condition; and it 
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takes place on the largest scale, and accumu- 
lates the greatest stores of sugar, starch, and 
similar substances, in those plants which are 
richest in soluble alkaline salts, or in the bases 
and the acids of which these are formed. A de- 
ficiency in sugar, starch, and woody fibre, in the 
plant, is the necessary consequence of a deficient 
supply of alkaline matter in the soil; and a luxu- 
riant produce in these, or a large amount of the 
vegetable elements of nutrition for animals, is a 
general consequence of an abundant supply of 
alkalies. Hence an excellent crop, as to either 
the vigour of its growth, the soundness of its 
organism, or the large amount of its food for the 
use of man, can be obtained only when the soil 
possesses alkaline bases in sufficient quantity for 
the plant’s use, and in a condition suitable for 
absorption. “The compounds containing nitro- 
gen and sulphur, as well as the alkalies and phos- 
phates,” remarks Dr. Liebig, “are constituents of 
the blood of animals; but the conversion of the 
former into blood cannot be conceived without 
the presence and co-operation of the latter. Ac- 
cording to this view, the power of any part of a 
plant to support the life of an animal, and to in- 
crease its blood and flesh, is in exact proportion 
to its amount of the organic constituents of the 
blood, and of the materials necessary for their 
conversion into blood,—viz., of alkalies, phos- 
phates, and chlorides (common salt or chloride of 
potassium). It is highly worthy of observation, 
and of great significance to agriculture, that the 
vegetable compounds containing sulphur and 
nitrogen, which we have designated as the or- 


ganic constituents of the blood, are always ac- | 
companied, in the parts of the plants where they | 


occur, with alkalies and with phosphates.” The 
tubers of the potato and the roots of the beet 
contain vegetable albumen, alkaline salts, and 


soluble phosphate of magnesia ; the seeds of pease, | 


beans, lentils, oats, rye, barley, and wheat contain 
starch, alkaline phosphates, and earthy salts; and 
the parts of these plants which are poor in the 


properties of food for animals, are proportionally | 


poor both in the substances which result from 
the combined action of alkalies and organic acids, 


and in those which result from the joint presence | 


of alkalies, phosphates, nitrogen, and sulphur. As 
regards, therefore, either the azotised or the non- 
azotised adaptations of cultivated vegetables for 
the uses of man and the domestic animals, one 
invariable and most important condition of every 
good crop is the presence in the soil of an ample 
supply of soluble alkaline matter. But this great 
topic, under certain modifications, will again and 
again meet us in a number of our future articles, 
and hence must not be regarded as at present 
fully discussed. See, in particular, the articles Am- 
moNIA, Porasu, Sopa, Sauts, Manure, Nitrates, 
SuLPHATES, Gypsum, Limg, PHospHates, ALKA- 
Lorps, ALKALINE Bases, and ALKALINE SALTS. 
Alkalies and alkaline earths, when mixed with 
various substances which do not absorb oxygen, 


| to employ it in the latter sense. 
| Sauts and ALKALOIDS. 


ALKALINE BASES. 


such as alcohol, tannin, gallic acid, the vegetable 
colouring matters, and several other substances, 
give them an affinity or capacity for oxygen; and, 
for this reason, when alkaline solutions are ap- 
plied to any timber, they occasion it to be satu- 
rated with oxygen, and in consequence accelerate 
its decay. Solutions of potash or soda, in the 
proportion of two or three weights of water to 
one weight of the alkali, or lime water diluted 
with its own weight of water, or strong solutions 
of borax, or of any alkaline carbonates, will, for 
many months, protect delicate instruments of 
iron and steel from oxidation, and preserve them 
in a state of complete polish—Dr. Dana’s Prize 
Essay on Manures—Liebig’s Chemistry of Agri- 
culture.—Ure’s Dictionary of Chemisiry.— Boussin- 
geult’s Rural Economy.— Quarterly Journal of 
Agriculture—Davy’s Agricultural Chemistry. 
ALKALINE BASES. Either the alkalies and 
alkaline oxides entering into chemical combina- 
tion with mineral acids to form salts in the open 
air or in the soil; or the alkaloids or vegetable 
alkalies entering into organic combination with 
vegetable acids to form salts within the organism 
of plants. General chemists seem usually tv em- 
ploy the designation alkaline bases in the former 
sense ; and agricultural chemists seem usually 
See ALKALINE 


ALKALINE EARTHS. The results of the 


| union of oxygen and the metallic bases barium, 
_ strontium, calcium, and magnesium, all of which, 
| with the exception of the last, decompose water 


rapidly at common temperatures. The term al- 
kaline earths is derived from the properties pos- 


| sessed by them in common with the alkalies pro- 


per, while in other respects they resemble the 
earths. Baryta, strontia, and lime are strongly 
caustic, magnesia less so. The two former are 
rather soluble in water, lime less so, and mag- 
nesia requires a very large quantity of water for 
solution. See Ankanizs, Barytss, Linn, Mac- 
NESIA, and STRONTIAN. 

ALKALINE OXIDES. See Ankamius. 

ALKALINE SALTS. Substances formed by 
the chemical combination of alkalies and alkaline 
earths with acids and oxides. All the alkaline 
substances which exert their alkalinity exteriorly 
to vegetable organism, have a great affinity for 
acids, and readily combine with them to form al- 
kaline salts. The compounds thus formed are of 
a neutral character, or want the characteristic 
properties of both the alkalies and the acids out 
of which they are formed ; and they are desig- 
nated alkaline salts in order to be distinguished 
from metallic salts, which are formed by the com- 
bination of metals with acids. The most impor- 
tant of the alkaline salts in agricultural chemis- 
try—whether as regards natural action or man- 
uring—are the carbonates of lime, potash, soda, 
magnesia, and ammonia, the silicates of potash, 
soda, lime, magnesia, and alumina, the phos- 
phates of lime, magnesia, potash, soda, and 
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alumina, the sulphates of potash, soda, lime, 
magnesia, alumina, and ammonia, the nitrates 
of potash, soda, lime, magnesia, and ammonia, 
the oxalates of lime and potash, the muriates of 
lime and ammonia, and the tartrates of lime and 
potash, formed by the combination of carbonic, 
silicic, phosphoric, sulphuric, nitric, oxalic, muri- 
atic, and tartaric acids, with the respective alka- 
hes and alkaline earths. Ammonia and many of 
the alkaline earths also combine with the metal- 
lic oxides,— ammonia, for example, with the 


oxides of copper, cobalt, and nickel, and potash | 


and soda with the oxides of lead and zinc. 

The part which alkaline salts play in the chemi- 
cal processes attendant upon agriculture, is quite 
obvious and exceedingly important. Some par- 
ticular crops, in order to be productive, or even 
in any degree thriving, actually require the pre- 
sence in the soil of a precise kind of alkali. The 
vine, for example, must be supplied with potash 
in order to elaborate the large quantity of bitar- 


trate of potash which characterizes the grape; | 


the sorrel must be supplied with the same alkali, 
in order to elaborate its copious and character- 
istic organic solution of binoxalate of potash ; 
and the numerous plants of the fuci and cheno- 
podize families which produce kelp and barilla, 


must be supplied with some salts of soda, in or- | 
der to their assimilating the pure alkaline soda | 


which they yield up by incineration. “It would 
appear, however,” 
the salts of soda or potash must not exceed a very 
small proportion in the soil. All the experiments 
that have yet been undertaken with a view to 
ascertain the action of different saline substances 
on growing vegetables, have led to no very cer- 
tain conclusion but this, that they must be used 
very sparingly. M. Lecoy has published an ac- 
count of some experiments, made apparently 


with great care, which go to prove that common | 


salt, in the dose of from 14 to 25 cwts. per acre, 


favoured the growth of barley, wheat, lucern, and | 


flax. 
he also found to have the same good effects. 
de Dombasle, however, came to conclusions totally 


Chloride of calcium and sulphate of soda, 


opposed to them, with reference especially to com- | 
mon salt, which, applied in the doses advised by | 


M. Lecoy, was not found to produce any sensible 
effect. M. Puvis also obtained results that were 
equally negative.” See articles Sauts, Porasu, 
Sopa, Lime, Manurss, Wc. 
ALKALINITY. See Atxatrzs. 
ALKALOIDS, or Vrecuto-ALKattes. 
alkaline substances produced in plants during the 
progress of vegetation. The first of them known 
to science, or detected as a distinct substance, 
was morphine, a constituent of opium; and this 
was discovered by Sertuerner in 1804. So very 
many are now known, that we cannot afford them 
separate notice, or even enumeration ; but some 
of them are exceedingly obscure, most are of very 
small importance, and all have the same kind of 
relation to individual genera or species of plants 


says M. Boussingault, “that | 
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as the greater number of the vegetable acids. The 
alkaloids have the same general properties as 
the alkalies; they bear a considerable resem- 
blance to one another in both ccnstitution and 
chemical action ; they consist of various, though 
in each instance, definite proportions of carbon, 
hydrogen, oxygen, and nitrogen; they have a 


chemical behaviour similar to that of ammonia ;. 


they combine with the hydrates of the oxacids, 
and, when deprived of their water of crystalliza- 
tion, they fix the hydracids without losing weight; 
they are, for the most part, either but slightly 
soluble, or not soluble at all, in water; yet all 
are soluble in alcohol; and some of them are 
sufficiently volatile to be capable of distillation. 
Among the most remarkable are morphia and 
narcotine, found in opium ; quina and cinchonia, 
in Peruvian bark ; atropia, in deadly nightshade ; 
digitalia, in foxglove ; hyoscyamia, in henbane ; 
picrotoxia, in Coceulus Indicus ; solania, in woody 
nightshade ; strychnia, in Vue vomica ; and vera- 
tria, in white hellebore. The curious reader willfind 
full notices of these, and of many more, in Thom- 
son’s Vegetable Chemistry. The alkaloids have 
been very extensively adopted into medical prac- 
tice, and already make a prominent figure, and 
play a powerful part, as drugs. 

ALKANET, or Buatoss,—botanically Anchusa. 
A genus of herbaceous plants of the Borage tribe. 
The number of species is twelve; and of these, 
the common and the evergreen are natives of 
Great Britain, the panicled is from Madeira, the 
Cape from the Cape of Good Hope, the pale- 
flowered from the Caucasus, the Italian, the nar- 
row-leaved and Barrelier’s, from the south of 
Hurope, the rock from Siberia, the wave-leaved 
from Spain, the dyer’s from the south of France, 
and the pink from the Levant. ‘The evergreen, 
the common, the Cape, and the narrow-leaved, 
are evergreen; and all the others are deciduous. 
The panicled, the Cape, and the Italian, are bien- 
nials; and all the others are perennials. The 
Cape is a greenhouse plant, and all the others 
are hardy. All the species are ornamental plants. 
The dyer’s—A nchusa tenctoria—is used by British 
druggists for colouring drugs, by British vintners 
for colouring and flavouring adulterated wines, 
and by the inhabitants of the south of France for 
colouring alcohol, wax, oils, and unguents. The 
common—A nehusa officinalis—grows wild in Kent 
and Cornwall, but is cultivated as a garden plant 
in other counties. It flowers from June till 
autumn ; and its roots, in their dormant or ripe 
state, arered and astringent. Asanalyzed by John, 
it gave 5:5 colouring matter, 6°5 gum, 1:0 soluble 
extractive matter, 65°0 extractive deposit soluble 
This plant has a close resemblance, 
in its properties, to borage; and it abounds in 
honey, and is very attractive to bees. The her- 
balists say that an ointment made from its roots 
is good for bruises ; that a decoction of the whole 
plant, mixed with honey, and taken in large 
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kidneys ; that a hot decoction of it in beer is 
good for measles and small-pox ; that its leaves, 
applied with honey and meal, heal luxations ; 
that the leaves and the root in wine correct dis- 
orders of the womb ; and that an infusion of the 
leaves and of hyssop kills intestinal worms. The 
colouring matter is after all the only important 
principle in this plant. 

ALLANTOIC FLUID. The space between 
the allantois and amnium of most mammalia 
contains the urine of the foetus, called the allan- 
toic fluid. The allantoic fluid of the cow con- 
tains allantoine, albumen, lactate of alkali, am- 
monia, phosphates, and common salt. Alcohol 
extracts allantoine and a yellowish brown sub- 
stance ; the former is obtained by evaporation and 
crystallization. 
urea. 

ALLEY. The vacant space between two par- 
allel beds of corn; also a straight walk in gar- 
dens or pleasure-grounds, and between two rows 
or ranges of shrubs or trees. 

ALL-HALLOWS, or Aut-Satnts. An ecclesi- 
astical festival in honour of the whole hierarchy 
of Romish saints; and, by a metonymy, the first 
day of November, that being the day on which 


the festival is held. All-Hallows is the old Eng- | 


lish form of the name; and is still extensively, 
though not classically, inuse. High mass having 


been appointed in the church of Rome as a chief | 
feature in the observance of the festival, the | 
name all-hallows took the form of all-hallowmas, | 


in exactly the same manner as the festivals in 
honour of the Lord Jesus Christ and of the arch- 
angel Michael, took the names of Christmas and 
Michaelmas; and this designation, all-hallowmas 


—sometimes in the abbreviated form of hallowmas | 
—is still retained in the popular phraseology of | 
the northern counties of England. The original | 


festival decidedly appears to have been heathen ; 
and it was transferred to the church of Rome on 


occasion of the Roman Pantheon, or temple of | 


all the pagan deities at Rome, being set apart to 
the purposes of Roman Catholic worship, and 
dedicated to the whole hierarchy of Roman Cath- 
olic saints. The eve of the festival, or the 31st 
day of October, usually called All-Halloweven, or 
abbreviatedly Hallowe’en, has long been regarded 


by the rural population of Great Britain as one | 
of the greatest epochs of the year, and observed | 


with many rejoicings as a sort of general harvest 
home, and with not a few curious, superstitious, 
heathenish, and most censurable rites as a sea- 
son for prying into futurity. Some of the ob- 
servances in England amount to little more than 
cheerful merry-making; but most of those in 
Scotland are an outrage upon common sense, 
upon good morals, and upon the Christian reli- 
gion. 

ALL-HEAL, or Grnsrene,—botanically Panar. 
A genus of plants of the Angelica-tree tribe. The 
number of species is probably about sixteen ; but 


| doses, cures jaundice, ague, and diseases of the only four seem to have been introduced to Bri- 


It has not been examined for 


| ancient Greeks had the fame, amongst that 
_hbiana Lo aoa 
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tain. Two of the species cultivated with us— 
aculeatum and fruticosum—are hothouse plants 
of little consequence; and the other two—quin- 
quefolium and trefoliwm—are well known, widely 
diffused, interesting, hardy perennials, natives 
of North America and of Chinese Tartary. The 
name Panav is faithfully translated by Ad/-heal, 
and claims for the genus the properties of the 
‘ universal elixir,’ or a remedy for every disease ; 
' and though utterly absurd in Britain, where none 
_ of the species are found to possess any noticeable 
medicinal virtue, it quite appropriately repre- 


| sents the opinion entertained of the species guen- 


quefolium by the Tartars and Chinese. “In Chi- 
nese Tartary, this species has been gathered as 
| an invaluable drug from time immemorial. The 
rocts, which are said to bear some resemblance 
| to the human form, are gathered and dried, and 
| enter into almost every medicine used by the 
Tartars and Chinese. Osbeck says that he never 
looked into the apothecaries’ shops but they were 
always selling ginseng, that both poor people and 
| those of the highest rank made use of it, and that 
_ they boil half an ounce in their tea or soup every 
| morning, as a remedy for consumption and other 
_ diseases. Jartoux relates that the most eminent 
| physicians of China have written volumes on the 
_ medicinal powers of this plant, asserting that it 
gives immediate relief in extreme fatigue either 
of body or mind, that it dissolves petuitous hum- 
ours, and renders respiration easy, strengthens 
| the stomach, promotes appetite, stops vomiting, 
| removes hysterical, hypochondriacal, and all ner- 
| vous affections, giving a vigorous tone of body 
| even in extreme old age.’—|Loudon’s Encyelo- 
| pedia of Planis.| The Canadian French also use 
_ the root of this plant as a cure for asthma and 
_ for stomach complaints. Jartoux, as quoted by 
| Miller, says that he tried the plant with good 
| effect upon himself, and that, in the year 1709, 
| the emperor of China employed ten thousand 
| Tartars to gather it in the deserts. Both the 
Panax quinguefolium and the Panax trifoliwm 
thrive well in the open ground of English gar- 
dens, in a light rich soil—The Druids gave the 
name of all-heal to the misletoe, Viscum album. 
ALL-HHAL (Ciown’s), or Inonwort,—botani- 
cally Sideritvs. A genus of plants of the labiate 
tribe. Most of the species known in Great Bri- 
| tain are natives of the south of Europe, and par- 
| ticularly of the districts on the sea-board of the 
Mediterranean; three or four species are culti- 
vated for rare economical purposes, and twelve 
or thirteen species as ornamental plants ; three, 
the Roman, the mountain, and the dark-flowered, 
are annuals,—seven, the perfoliate, the holly- 
leaved, the hyssop-leaved, the scollop-leaved, the 
spiny, the hairy, and the fetid, are hardy peren- 
nials,—seven are plants of the frame or the green- 
house,—and the remaining species, amounting to 
about twenty-five, have not been introduced to 
Great Britain. The species best known to the 
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people, of being able to heal all wounds made by 
the sword; but they are not known by the 
moderns to possess any such virtue. 

ALLIUM. A very extensive genus of edible, 
acrid, strongly-scented plants of the Asphodel 
tribe. Some are of great antiquity as potherbs; 
and all have the odour of their types, onion and 
garlic. The number of species is upwards of 100 ; 
and the number of varieties of some of the spe- 
cles is considerable. The leek, Allium porrum, 
and the common onion, Alliwm cepa, are bien- 
nials; but all the other species are perennials. 
The Welsh onion, Allium fistulosum, is an ever- 
green herbaceous plant ; but all the other species 
are bulbous. Nearly all are natives of the north- 
ern hemisphere; and most are found wild in the 
meadows and groves of Europe, Northern Asia, 
and Northern Africa, only a small proportion oc- 
curring within the corresponding latitudes of 
North America. Many are handsome flowering 
plants; but the best known, particularly onions, 
leeks, garlic, chives, shallot, and rocambole, are 
cultivated in the kitchen-garden. See articles 
Onion, Leex, Gartic, CHives, SHALLOT, &c. 

ALLODIUM. Landed property held in abso- 
lute possession, without any relative tenure, or 
any obligation of rent, service, or fealty to a su- 
perior. In law, allodial is used in contradistinc- 
tion to feudal, in which sense all moveable pro- 
perty is allodial. eodum or fief was property 
held under distinct acknowledgment of inferior- 
ity and stringent obligations of service, and formed 
the basis of the relation between vassal and lord ; 


and allodium was the converse of feodwm, acknow- |: 


ledging no inferiority, and lying under no obli- 
gation. The lands of the Franks, who succeeded 


the Romans in the possession of Gaul, were called | 
allodial; they were subject to no impost, except | 


that of military duty, sanctioned by liability to 
fines; and they passed in equal partitions to all 


children, or, in default of children, toall relations , 


within certain limits of consanguinity. The al- 
lodial tenure prevailed in most of France from 
the end of the fifth to the end of the eighth cen- 
tury; it prevailed in other continental districts 
of the quondam Roman empire so long as Roman 
law continued to be in force; it prevailed in 
England till about the period of the Norman con- 
quest; and it prevailed in the Orkney and the 
Shetland islands to so late a period as to present 


there till the present day some of its monuments | 
The name allodium is sometimes, | 


and usages. 


though improperly, employed to designate an | 
estate which has been inherited from ancestors, | 


in order to distinguish it from an estate obtained | 


by gift or purchase. 


ALLOTMENT SYSTEM. The letting of small | 
plots of ground to cottagers, for cultivation dur- | 


ing leisure time with the spade, and as a means 
of increasing their families’ maintenance and bet- 
tering their condition. 
from less than a rood to several acres, but proba- 


bly do not average more than one-third of an | 


The plots vary in size | 


acre; and they are let under such conditions as 
oblige the occupants, not to prosecute labour on 
them as their chief or permanent employment, 
but to use them only as a supplementary or an 
occasional resource. They differ widely, in both 
principle and tendency, from the small farms of 
Ireland; they are subjected, not to general or 
mixed husbandry, but only to the raising of cereal 
and culinary crops by spade tillage; and they 
both furnish employment to farm cottiers who 
are out of situations, and serve as resources to 
the various descriptions of farm labourers who 
have industrious habits, or who can command 
assistance in labour from some members of their 
families, or who were formerly small farmers, and 
lost possession of their holdings in consequence 
of the consolidation of farms. The tendency of 
the allotment system, when judiciously planned 
and managed, is to encourage and develop indus- 
try, to initiate the young members of cottiers’ 
families to early habits of active husbandry, to 
raise the tone of morals and economy among all 
classes of the rural peasantry, and to substitute 
productive labour for pauperism, sturdy inde- 
pendence for effeminate sycophancy, comfort for 
| penury, and general social well-béing for a starv- 
ing, discontented, relaxed, and dislocated condi- 
| tion of society. 

A system, similar to the modern allotment sys- 
tem, was suggested to the legislature in the reign 
of Queen Elizabeth; but it seems not to have 
been fairly appreciated, and was reduced to very 
| limited operation. Another similar system was 
partially adopted, in the year 1707, in the duchy 
of Cleves ; but this also appears to have been of no 
great extent. A similar system was commenced 
in 1818, by the establishment of institutions called 
free colonies, in various parts of Holland and 
Belgium ; and this, unlike the preceding, has 
been eminently useful in the case of the former 
country, though not equally so in the case of 
Belgium. The free colonies—so called because 
their inmates were voluntary—were established 
by national subscription, aided by the govern- 
ment. They were commenced in Holland by the 
purchase of 1,300 acres of tolerably good land, 
and 2,600 acres of heath-district, at Frederick’s 
Oord or district, near Steenwyk, on the confines 
of the Drenthe, Overyssel, and Friesland. This 
land was divided into plots of seven acres each; 
and placed under the control of commissioners, 
who should superintend the industry and inspect 
the moral conduct of the tenants. The colonies 
are of various grades, or under various regula- 
| tions, adapted to four different classes of occu- 
| pants; one grade being designed for the least 
_ reduced and best behaved kind of paupers, a 
second grade for the lower and culpable kinds of 
paupers, a third grade for orphans, and a fourth 
grade for general misdemeanants or for persons 
_ expelled from the former grades in consequence 
| of bad conduct. The colonists are employed partly 
in manufactures, but chiefly in husbandry ; they 
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labour solely with the hand, unaided by machin- 
ery; and they amounted, several years ago, to 
about 10,000. The original expense of establish- 
ing each individual was £22 6s. 4d.; an advance 
of capital, when requisite, was made in form of a 
loan; and an obligation was imposed to pay rent 
to the amount of twelve shillings per acre. Many 
of the free settlers or better sort of paupers, have 
already repaid the sums advanced to them; and 
some of even the poorest sorts of tenants are 
growing into prosperity; yet the colonies still 
require to be maintained by public subscription. 
A gentleman who visited the colony of Freder- 
ick’s Oord a number of years ago, said, “The 
crops were luxuriant, the colonists healthful, and 
the houses comfortable. Several of the colonists 
had acquired considerable property. Many gar- 
dens were planted with currant bushes, pear and 
apple trees, and tastefully ornamented with flow- 
ers. Additional live stock, belonging to the co- 
lonists themselves, was frequently pastured out; 
and around not a few of the houses lay webs of 
linen bleaching, which had been wove on their 
own account by persons who, only four years be- 
fore, were among the outcasts of society. The 
families found at dinner had quite the appear- 
ance of wealthy peasants; and from the quantity 
and quality of food before them, they might have 
been considered as not inferior to the smaller 
tenantry of this country.” The settlements in 
Belgium are—as we have hinted—far behind the 
colony of Frederick’s Oord in prosperity. One 
of the greatest errors committed by their found- 
ers appears to have been the establishing of the 
infant colonies upon a soil so sterile as to require 
tenfold labour and expense in tillage and manure. 

About the year 1800, Dr. Law, Bishop of Bath 
and Wells, set the first example of instituting the 
modern allotment system in Great Britain. About | 
the same time, Sir H. Vavasour communicated 
to the Board of Agriculture a statement of some 
experiments which had been made to test the 
Flemish system of free colonies, and which had | 
proved that system to be highly advantageous. | 
In 1802, Charles Howard, Esq., set another ex- 
ample of instituting allotments. In following 
years, up to the present day, the patrons and 
promoters of the allotment system have been very 
numerous ; in not a few instances, they have been 
both distinguished for their rank and eminent 
for their zeal; and among the most prominent 
may be named Captain Scobell of High Little- 
ton in the vicinity of Bath, Sir Henry EH. Bun- 
bury of Boston, Lords Winchelsea, Beverley, Car- 
rington, and Brownlow, Sir Thomas Bernard, Sir 
John Swinburne, Mr. Burdon of Castle-Eden, Mr. 
Babington of Leicestershire, Mr. Gilbert of East- 
bourn, the rector of Springfield in Essex, and a 
considerable number of the Established clergy. 
In 1831, the Labourers’ Friend society—whose 
direct object is to promote the allotment system, 
and whose course of effort has hitherto been emi- 
nently successful—was formed in London; and 


this great and most useful association was patron- 


ized by William IV. and Queen Adelaide, and 
also enjoys the patronage of her present majesty. 
Since 1831, various societies for counties, dis- 
tricts, and parishes, have been formed, either on 
the model or after the example of the Labourers’ 
Friend society; and so far as England is con- 
cerned, they have in general been successful and 
beneficial. Within a recent period, likewise, par- 
ish-officers have had legal authority to rent or 
purchase land, not exceeding twenty acres for 
each parish, and to lay it out in allotments for 
the labourers of the parish. 

Considerable diversity exists in the principles, 
details, and management of the very numerous 


_ series of allotments which have been instituted 


throughout England; yet all may be summarily 
viewed as rejecting the Flemish plan of home 
colonies for giving entire employment and sup- 
port to settlers, and as embracing only the plan 
of family allotments for giving occasional or sup- 


| plemental employment during leisure hours or at 


particular seasons. A plan somewhat similar to 
that of the home-colonies, indeed, has been estab- 
lished and prosecuted on the reclamative crown- 


| lands of Ireland, and on the estates of the Irish 
‘Waste Land society; yet it really has a much 


closer resemblance to the small farm system which 
prevails throughout Ireland than to the home 
colony system; and in so far as it resembles the 
latter, it is altogether inapplicable to the circum- 
stances of almost any district in England. Home 
colonies on waste lands have been recommended 
as a means of support for the redundant labouring 
population; but, however suitable they may, in 
common with emigration, be regarded for that pur- 
pose, they cannot, by any possibility, have either an 
enduring or an efficient tendency to elevate the 
rural population’s tone of character, or improve 
their physical, domestic, and social condition. 
The plan of family allotments, when duly guard- 
ed against abuse, and fully accompanied with 
provisions for maintaining good husbandry and 
sound morals, has been found fully and rapidly 
to achieve all the benefits proposed by the allot- 
ment system. 

_ The Labourers’ Friend society—who have ex- 
perimented the plan on the largest scale, and 
have a pre-eminent title to be regarded as ex- 
hibiting a model for general imitation—give the 
following formal statement of their principles: 
“¥irst, The Labourers’ Friend society does not re- 
commend the investment of capital in land, either 
in shares or any other form, except so far as it 
may be deemed expedient, by parishes or local as- 
sociations, torent a suitable quantity to carry their 
plans into effect. Second, Home-colonization, or 
the settling a pauper population in any part of 
the country for the cultivation of waste or other 
lands, is not the plan recommended by the so- 
ciety. Third, The society recommends the let- 
ting to the labourer so much land only as he can 
cultivate with the aid of his family during his 
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leisure time ; consequently, not sufficient to make 
him a small farmer, or in any way independent 
of his regular labour. The question of the prefer- 
ableness of small or large farms comes not within 
the society’s province. Fourth, The land allot- 
ment system does not tend to the promotion of 
a cottier population similar to that which exists 
in Ireland, the quantity of land being limited to 
that which the labourer can cultivate during his 
leisure hours, and the rent not exorbitant, but 
the sum paid by the neighbouring farmers. Fifth, 
In recommending spade-husbandry, the society 
confines its remarks to the effects of voluntary 
labour, on the small portions of land proposed as 
an allotment, without reference to the question 
of profit and loss on a large scale, or of its appli- 
cability to agriculture in general. Sixth, The 
society does not encourage the removal of labour- 
ers from one parish to another, but proposes rather 
to benefit them wherever they are found, to at- 
tach them to the soil, and to equalize the supply 
of labour to the demand. Seventh, The system 
recommended by the society is founded on the 
basis of profit to the labourer, not charity or 
almsgiving. It assumes that there is a surplus 
of labour, and that, in some parts of the country, 
the labouring man cannot obtain such full and 
constant employment as is adequate to his sub- 
sistence; it proposes, by allotting to him a small 
quantity of land, to find him profitable occupa- 


tion for that part of his time which his employer | 


does not require; and thus, by furnishing him 
with the means of raising a proportion of his 
most wholesome food in the most economical 
manner, he is made, by his own exertions, inde- 
pendent both of the parish and the charity of his 
neighbour.” 


The following rules, adopted in the parish of Wo- | 


burn, are submitted by the society to the considera- 
tion of other country-associations: ‘‘ First, The 
rent to be paid yearly, on the 11th of October. Se- 
cond, No occupier will be suffered to relet his allot- 
ment. Third, No person shall be employed on the 
land who does not belong to the parish. Fourth, 
No occupier will be allowed to plough his land, but 
be required to cultivate it solely by spade husbandry. 
Fifth, If any occupier is found neglectful in the cul- 


tivation of his land, he will not be permitted to hold | 
Sixth, No occupier who | 


it after the current year. 
is at work for the parish or for any employer will be 
allowed to work upon his land after six o’clock in 
the morning, or before six in the evening, without 
permission from his master. 
will be suffered to trespass upon another’s allotment. 
Eighth, All occupiers will be expected to attend 
regularly at divine service, to conduct themselves 


with sobriety at all times, and to bring up their fami- | 
Ninth, Any | 


lies in a decent and orderly manner. 
occupier who may be convicted of poaching, thiev- 


ing, or of any other offence against the laws of his | 


country, will be deprived of his garden.” Other 
rules recommended for adoption are, that any occu- 
pier shall not plant more than half of his allotment 
with potatoes in any one year; that every occupier 
shall manure his allotment, at least once in two 
years, with not less than twelve cart-loads of rotten 
dung per acre, or a proportionate quantity of other 
manure; that any occupant shall be at liberty to re- 


Seventh, No occupier | 
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linguish his allotment, by giving six weeks’ notice to 
the committee, who shall accept a new tenant, and 
cause a valuation to be put upon the crop, to be paid 
by the incoming tenant; that if the rent of any allot- 
ment be in arrear fourteen days after the time fixed 
for payment, the committee shall be at liberty to 


“resume the occupation of such allotment, paying the 


occupier the value of the crops, after deducting the 
rent due; that the quantity of land let to any person 
be at the discretion of the committee, yet shall in 
no case exceed a quarter of an acre; and that if any 
occupier be a drunkard, or in the practice of fre- 
quenting publie-houses or beer-shops, and shall per- 
sist in such habits after having been reproved, he 
shall not be allowed to continue to rent his allotment 
after the end of that year. 


In 1844, or only thirteen years after the so- 
ciety’s formation, no fewer than 100,000 families 
are supposed to have obtained allotments or field- 
gardens, through the instrumentality of the La- 
bourers’ Friend society. The advantages realized 
by this great body of population have been many 
and great; and the additions which, in conse- 
quence, have been made to the national wealth, 
the general improvement of society, and the ad- 
vancement of knowledge and morality, are far 
from being inconsiderable. The mere money 
profit obtained per acre from the lands under 
allotment, has been estimated by Sir Henry E. 
Bunbury, who has had part of his estates in field 
gardens for twenty-eight years, at from £7 to 
£10; by Mr. Harris Weatherly of Basingstoke, 
who gave allotments to seventy-five families dur- 
ing the years 1830-32, at £10 and upwards; and 
by several of the most extensive and experienced 
promoters and observers of the system—particu- 
larly by the Bishop of Bath and Wells, who has 
500 allotments on his own property, and by Cap- 


| tain Scobell, who testifies to upwards of one thou- 


sand allotments—at from £20 to £25. Many, per- 
haps most, of the occupiers themselves have readily 
concurred in these high estimates of their pro- 


| fits; and not a few have declared that, in indirect 


methods, and by industrial and moralizing ten- 
dencies, additional advantages have been gained, 
of a kind even more valuable than the direct 
money profits. The landlords have obtained as 
regular and ample returns of rents as from any 
other class of tenants; the farmers have found 
their labourers steadier, manlier, and more in- 
telligent and active ; the parish officers have found 
pauperism and the prevalence of dissolute habits 
very materially decreased; and general society 
have been delivered from a large amount of nui- 
sances, petty depredations, juvenile delinquen- 
cies, and degrading immoralities. In one parish, 
the influence of the allotment system, combined 
perhaps with the influence of contemporaneous 
circumstances, reduced the poor rates in a few 
years from £2,074 2s. 8d. to £649; in another, 
from £206 8s. to £4 12s. 6d.; and in another, in 
the course of one year, from £3,200 to £2,000. 
“The moral effects of the system,” remarks Mr. 
Doyle, “cannot be disputed. The honesty, so- 


briety, and industry, the emulation in cultivat- 


| 
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ing the land, the punctuality in the payment of 
rent, the good feeling created between the land- 
lord and his tenant, and the improved attention 
of the latter to his social and religious duties, 
are amongst the beneficial effects which are ap- 
parent in some hundreds of villages in different 
parts of England. In the publications of the 
Society, many interesting instances are given of 
an entire moral reformation of character having 
been effected by means of an allotment of land, 
of men of vagrant, dishonest, and immoral habits 
—some of whom had been guilty of grievous 
penal offences—becoming steady, industrious, and 
respectable members of society.” Much of the 
distinctive character of the allotment system de- 
pends on the restriction of labour to the use of 
the spade. See therefore the article Spapz Hvs- 
BANDRY. 

In July 1843, a Parliamentary committee ap- 
pointed to inquire into the results of the allot- 
ment system, reported favourably of it, and re- 
commended the following arrangements and re- 
gulations in conducting it : 

1. As it is desirable that the profits of the allot- 
ment should be viewed by the holder of it in the 
light of an aid, and not of a substitute for his ordi- 
nary income accruing from wages, and that they 
should not become an inducement to neglect his 
usual paid labour, the allotment should be of no 
greater extent than can be cultivated during the leisure 
moments of the labourer and his family. The exact 
size which would meet this condition must of course 
vary according to the nature of the soil, the strength 
and numbers of the family, and their leisure time; 
but one quarter of an acre is the size usually adopted, 
and best suited to the average of cases. 

2. The allotment should also be near the dwelling 
of its occupier; much of its benefit depends upon the 
facility afforded to the man, his wife, and his chil- 
dren, of devoting spare moments to the care of their 
ground, and being able to visit it frequently without 
fatigue. 

3. Though the land will yield larger profits under 


this mode of cultivation, than under the usual me- | 


thod of tillage, the proprietor who wishes to benefit 
the poor man should not exact more rent than he 
could expect to receive if he let it out to be farmed 
in the ordinary way. 

4. Tithes, parochial rates, taxes, and all other 
charges should be included in the rent, and paid by 
the owner and not by the occupier, for the purpose 
of saving trouble in the collection, of preventing the 
accumulation of arrears, and of guarding the tenant 
against frequent and sudden demands for payments 
which he might not be prepared to meet. 

The rules adopted in places where the allotment 
system has been most successful, have insisted upon 
spade culture, have forbidden all underletting and 
working on Sunday, and have required that all causes 
of forfeiture, viz. non-payment of rent, gross mis- 
conduct, or wilful neglect of the land, should be 
embodied in the agreement signed by the tenant. 
The rotation of crops has sometimes been enjoined 
in the rules; but that is a matter which may well be 
left to the discretion and experience of the cultivator. 


ALLOTMENTS OF LAND. The sections or 
proportional parts into which an enclosed com- 
mon is divided. They belong to the parties who 
possessed right of commonage; and ought to be 
proportionate to the respective extent of claim, 


| 
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founded on the possession of lands and tenements 
in the parish, townland, or other district in which 
the divided common is situated. 

ALLOWANCE. A deduction from rent, either 
on account of the total or partial loss of the sub- 
ject let, or for the repair of farm-buildings, the 
improvement of land, or any other special pur- 
pose. It is also known as Deduction or Abate- 
ment. The following summary of principles ap- 
plicable to this subject is taken from Myr. Hun- 
ter’s ‘Treatise on the Law of Landlord and Ten- 
ant:’ 


Ist, Where the loss is occasioned by natural or 
artificial causes, which the lessee could not contem- 
plate at all, or which are contrary to probability, or 
which may be accidentally inherent in the subject, 
the lessee will be entitled to exemption or deduction. 
These causes may be natural, as—with relation to 
agricultural subjects, permanent sterility, storm or 
inundation—to fisheries, a change of the stream, or 
migration of the fish—in minerals, exhaustion, or the 
occurrence of impenetrable strata; or they may be 
artificial, as fire, the fall of a neighbouring house, a 
foreign enemy, or a mob. 

2dly, Exemption or deduction may be claimed, al- 
though the sterility or vastation be not total; if it 
be what is termed plus quam tolerabile. No defini- 


| tion of this phraseology is given either in the Roman 


or Scotch law; but the common opinion’ is said to 
be, that the tenant will be lable for the rent, if the 
produce exceed the expense of production. On this 
topic there is much learning in the works of the civi- 
lians, but too subtle to be useful. 

3dly, The cause of loss must not be such as, though 
natural, can be deemed to have been in the contem- 
plation of the lessee when he contracted. The gra- 


| dual deterioration of the soil, short of sterility, blight, 


insects, injury by rain after reaping, decay of fruit- 
trees, or similar causes, will not operate, although 
they may not only prevent profit, but exhaust capi- 
tal. Increase of depth, or accumulation of water in 
a mine, will not give liberation or abatement to the 
lessee, although the addition to the expense of work- 
ing should create positive loss. A lessee of fisheries 
will not be exempted although the adjoining pro- 
prietors, exercising their known legal rights, erect 
works which may injure the fishery. 

4thly, Loss arising from the abandonment of a 
neighbouring market, or, conversely, from a greater 
supply, or from a supervenient law or judicial de- 
termination, does not come within the exemption. 
There is a series of decisions in accordance with these 
maxims. 

ALLOXAN and Atnoxantine, Chemical com- 
pounds formed by the action of nitric acid on 
uric acid. They contain the same elements as 
gluten, but in different proportions; and are con- 
vertible into each other simply by the abstraction 
or addition of one equivalent of hydrogen,—al- 
loxantine being in all respects the same as alloxan 
with the addition of one equivalent of hydrogen. 
Alloxan is formed from alloxantine by oxidizing 
substances; and alloxantine is formed from al- 
loxan by deoxidizing substances. The mutual 
relation of gluten and ferment—an obscure and 
difficult yet considerably important question—is 
supposed to be exactly analogous to this very 
close mutual relation of alloxan and alloxantine. 
See articles Guuren and Fermentation. 

ALL-SAINTS. See Aut-Haunows. 
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ALL-SPICH (Carorina)—hbotanically Calycan- 
thus. A genus of small, deciduous, North Ameri- 
can shrubs, the type of the natural order Caly- 
canthee. Three species are cultivated in this 
country, floridus, fertelis, and levigatus ; and two 
others have not been introduced. Their calyxes 
are odoriferous and chocolate-coloured, and have 
the appearance of corolle or flowers; and hence 
the name of the genus Calycanthus or Calyx- 
flower. The most popular species Calycanthus 
Floridus, yields a fragrance like that of true all- 
Spice or pimenta; and always bears the name of 
all-spice in its native country, Carolina. It sel- 
dom, in Great Britain, attains a height of more 
than five feet. 
stem near the ground; they are numerous, irre- 
gular, and of a brown colour; and when bruised, 
they emit an agreeable aromatic odour. Its leaves 
are nearly four inches long and two and a half 
inches broad; they have a pointed oval outline; 
and they stand in pairs, opposite one another, 
along the branches. The flowers stand single on 
short footstalks, and bloom in May and June. 
Young plants of Carolina all-spice are easily 
though slowly obtained by layering; and they 
require to be nursed with care till they acquire 
some strength and hardiness. 

ALL-SPICE-TREE—botanically Prmenta. A 
handsome, evergreen tree, of the myrtle tribe. 
It is a native of the West Indies, abounds in the 
hilly parts of the north side of Jamaica, and pro- 
duces the well-known pepper-berry, popularly 
called all-spice or Jamaica pepper. It is a stove 
plant in Great Britain; but grows indigenously 
to the height of thirty feet in the West Indies. 
Its berries are spherical and purple; they are 
gathered before being ripe, and carefully dried 
on mats, or terraced-floors, or in kilns; and they 
bear the name of all-spice in consequence of their 
aroma having some resemblance to that of a good 
mixture of all other sorts of spices. Only one 
species is known,—Pimenta vulgaris; and this 
was treated by the older botanists as a myrtle, 
and called Myrtus pimenta. 

ALLUVIUM. Aqueous deposits of gravel, 
sand, earth, silt, marl, and the miscellaneous 
matters which result from the disintegration of 
rocks and the comminution of diluvium, detritus, 
and organic remains. Alluvium, though a term 
of strictly scientific use, and of very frequent 
occurrence in works upon geology and physical 
geography, is employed by different writers in 
very different senses, and sometimes has great 
looseness and variety of meaning in even a single 
treatise. Some writers employ it to denote all 
aqueous deposits of every age and character, and 
so make it include all the sedimentary or strati- 
fied rocks; others employ it to denote all aque- 
ous deposits which retain their original consti- 
tution, or have not been modified or altered by 
igneous action, and so make it include all the 
great divisions of rocks usually called tertiary 
and secondary, and some of those usually called 


Its branches deflect from the 


Se 


126 | ALLUVIUM. 


transition; others employ it to denote all aque- 
ous deposits of sufficiently recent formation to 
contain fossils of only the existing species of ani- 
mals and vegetables, and so make it include sev- 
eral series of the newer geognostic formations ; 
others employ it to denote all loose earthy strata, 
whether soil or subsoil, superimposed on indu- 
rated rock, and so make it include diluvium and 
every kind of detritus and mineral debris; others 
employ it to denote all aqueous deposits of a 
merely mineral kind, or deposits altogether or 
nearly free from animal and vegetable remains, 
and so make it exclude the vast aggregate ex- 
tent of the most recently formed strata which 
abound in shells, shrubs, grasses, and other or- 
ganic remains; and others employ it to denote 
all aqueous deposits of a merely mineral kind 
| constituting dry land, and so make it exclude 
the vast aggregate extent of quite new forma- 
tions in lakes, estuaries, bays, and gulfs, and 
| along the margin of seas and oceans. The two 
| last of these senses appear to us too contracted, 
and all the others too extended. The most an- 
cient aqueous deposits, altered by the action of 
fire, are properly metamorphic rocks; the next 
most ancient aqueous deposits, slightly if at all 
affected by the subsequent agency of fire, are 
transition or silurian rocks; the next great series 
of aqueous deposits, including very numerous 
members, and ranging from the old red sand- 
stone upward to the summit of the chalk forma- 
tions, are secondary rocks; the next series of 
aqueous deposits, consisting principally of the 
sands and clays nearest to the chalk formations, 
and of hard white sandstones and the newest 
limestones, are tertiary rocks; the loose aqueous 
deposits made by vast floods, particularly by the 
general deluge, and spread out in great expanses 
over hill and dale, and constituting a deep sub- 
soil in regions and districts where hard rocks 
cannot easily be found, are diluvium; and the 
loose deposits, effected by the attrition of the 
weather upon hard rocks, and constituting thin 
soils on the sides of rocky mountains and in 
other situations where the hard rocks of which 
they were formed occur near the surface, are 
detritus when lying on the very spots where they 
were disintegrated, and debris when washed only 
to such a distance as to retain their mineral char- 
acter unchanged. Now when all these various 
deposits have separate, distinguishing, and ex- 
plicit names, they cannot be made to share the 
additional designation of alluvium without the 
utmost violence to logic and the greatest confu- 
sion to nomenclature. On the other hand, to 
exclude from the name of alluvium the newest 
formations containing organic remains and the 
newest formations still submerged by lake and 
sea, is both to deprive the word itself of almost 
all possible meaning or application, and to assign 
to these formations a place or character hitherto 
unknown to science and unprovided with a name. 
We therefore understand alluvium to be all the 


newest aqueous deposits, made by river, lake, and 
sea, whether constituting actual land, or existing 
under water in a state of fitness to become soil. 
The existing inequalities on the surface of the 
earth, and particularly the origin, the form, and 
the distribution of valleys, have been the subject 
of much controversy and very conflicting opinions 
among geologists. Yet after all allowance has 
been made for volcanic action, or the formation 
of islands, hills, and mountains, by the sudden 
eruption of concentrated, local, subterranean 
fire,—for plutonic action, or the upheaving of 
mountain ranges, and the diversified elevating of 
broad tracts of country, by the power of diffused 
subterranean fire,—for disruptive action, in the 
crash of the avalanche, the fall of the landslip, 
and the devastations of the earthquake,—and for 
diluvial action, in the breaking up of continents, 
the dispersion of islands, the throwing down of 
hills, the filling up of hollows, and the general 
physical revolution of the world by the general | 
deluge,—all classes of geologists admit that a 
very large amount of the existing contour of the | 
earth, and especially those features and linea- 
ments of it which constitute the ramified basins 
of great rivers, must have been fashioned by the 
action of running water. Jn whatever condition 
the world was left by the general deluge, what- 
ever effects it retained of the previous great vol- 
canic and plutonic agencies, and whatever results 
it exhibited of the universal catastrophe which 
had just transpired, it cannot be imagined to 
have possessed the flowing outlines of valley and | 
the nice adjustments of river-course which now 
characterize it, but must be figured to the mind | 
as abounding in asperities, rugosities, spreading | 


tableaus, and sharply angular masses, which only | 


the erosions of the atmosphere, and the action of 
running water, could reduce to the existing con- 
dition of beautifully curved surface, and con- 
veniently intricate division. “ The first rains 
that fell, and the first springs which burst forth, 
would necessarily collect in the lowest levels, and 
thus the direction of the great trunk of a river | 
would be determined; and it might also happen 

that other clefts—depressions at a higher level— 
would communicate with this main channel. But 
that every such great depression would have a 
direct communication with the sea, and that 
such a combination of subordinate valleys as 
compose a river system, could have been formed 
by the breaking up of the earth’s crust, either 
by elevation or subsidence, can hardly, we think, | 
be maintained by any one. A river-course or 
system may be not inaptly compared to a picture 
of a great tree, whose branches gradually dimin- 
ish in size, but increase in number, as they re- 
cede from the stem. The great trunk of the 
river is divided into many branches, which spring 
from it at various distances from one another; 
and these again are subdivided into an infinity 
of smaller ramifications, each diminishing in size 
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as it increases in distance from the main trunk,— | 


a regular communication being kept up between 

every point and the line of greatest depression ; 

forming together a system of valleys communi- 

cating with one another, and having such a nice 

adjustment of their declivities, that none of them 

join the principal valley either on too high or too 
| low a level.” The enormous number of subor- 
dinate valleys, amounting in each case to many 
hundreds, and in some cases to several thousands, 
in the basin of almost every one of even the third 
or fourth rate rivers of the world,—the occupancy 
of them all, from end to end, by streams of the 
same direction as themselves,—their perfect re- 
lationship to one another, the short and narrow 
to the next in extent, the next to the larger, and 
the larger to the chief,—their exact common 
adaptation, by elevation, ramification, and direc- 
tion, to the purposes of a multitudinous system 
of water-course terminating in one main chan- 
nel,—the slopes or declinations of their sides, 
seldom consisting of precipices or abrupt escarp- 
ments, and usually exhibiting the precise gra- 
dient which the long and silent abrasion of the 
running and wearing streams might be supposed 
to effect,—the occasional phenomenon of ‘ par- 
allel lines’ or equally elevated terraces at some 
height along their sides, or of one or more ex- 
pansions and contractions of flat territory at 
some height along their course, marking the 
quondam existence of fluviatile lakes, which 
have long since burst through the barriers by 
which they were retained,—and the simple 
mineral constituency of the soils of the small 
and upper valleys, exhibiting the few elements 
of the rocks in the mountains at their head, the 
more compound mineral constituency of the soils 
| of the secondary and lower valleys, exhibiting 
_ the elements of the rocks at the head of the con- 
nected series of upper valleys, and the thoroughly 
compound mineral constituency of the soils in 
the terminating part of the grand main-trunk 
valley, exhibiting the elements of all the rocks, 
and all the debris, and all the moveable organic re- 
mains of the whole of the multitudinous sections 
of the basin,—these are proofs which scarcely 
any man in his senses will resist, that the valleys of 
the world, as they at present exist, were scooped 
out and fashioned by the action of running water, 
—and they, at the same time, are important illus- 
trations of the nature and formation of all the 
alluvium which constitutes a large and most im- 
portant part of the soils of valleys. 

The hard rocks which constitute the great 
mass of all mountains and hills, generally reach 
the surface of the heights which bound the upper 
parts of valleys, or are covered only by a very 
thin stratum of detritus and vegetable mould ; 
wherever they are exposed to the action of the 
weather, they are constantly undergoing dis- 
integration into new materials of detritus and 
debris ; and so steadily and rapidly do they 
yield up new disintegrations to succeed those 
which are washed away by rains and torrents, 
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that most hill-summits may be ascertained to 
lose some inches of their altitude during any 
one man’s lifetime of observation, and many 
have been observed to lose several feet dur- 
ing the period of comparatively very few years. 
Thunder-showers, ordinary rains, and the thaw- 
ings of snow and ice, sweep down disintegrations 
and incipient soil from the summits of mountains 
to their sides; rills and torrents break up debris 
into smaller particles, and carry detritus and 
soils from the sides of mountains to the upper 
parts of the higher valleys ; brooks, rivulets, and 
freshets, triturate the gravels and soils and coarse 
alluvium of the higher valleys into gritty or half- 
pulverized earths, and bear them along to the lower 
valleys; and streams, rivers, and occasional or 
seasonal inundations comminute the soils and 
earths of the lower valleys into silts or argilla- 
ceous sands, and either spread them athwart the 
low-lying fields and meadows as rich natural 
manures and top-dressings, or career away with 
them to the seaboard, to form deltas above the 
shore, or the ingredients of future land beneath 
the tide. A continual process is thus going on 
of depressing mountains, elevating valleys, trans- | 
ferring the soils of uplands to lower grounds, 
conveying the soils of low grounds to meadows, 
deltas, and the ocean, and, in general, forming 
belts, bands, and occasional expanses of new land 
along the course, and at the mouth, of most con- 
siderable streams, and nearly all large rivers. 
Now all these fluviatile formations, whether con- 
stituting the very surface of existing land, or re- 
taining their original character in the position of 
subsoils, or lying at the bottom of estuaries and | 
bays ready to become land when they so ac- 
cumulate as to rise above the sea, are strictly al- 
luvial; and many of the first class, or those which 
constitute the surface of existing lands, will in- 
stantly be detected by all sorts of farmers as || 
identical with the richest meadow grounds and | 
low-lying arable lands of England, and with the | 
carses, the holms, and the haughs of Scotland. 
The power of rain and rills to disintegrate and | 
carry off the surface of the uplands round the || 
head of valleys, is greatly aided by dews, fogs, || 
thunder - showers, snows, frost, lichens, moss- 
plants, carbonic acid, and electricity; and this 
aid is vastly stronger, steadier, and more effec- 
tive than a cursory thinker would conceive pos- || 
sible. Nor does this power operate only to break 
up and carry off the crust of the uplands, but it 
triturates and pulverizes the debris, diluvium, 
and transported gravels of the lower grounds, 
tears up and sweeps away coarse vegetation, and 
many organic remains, combines mineral matters 
with vegetable moulds, compounds all the trans- | | 
portable materials of uplands and lower grounds, 
of the hills and the middle valleys, into the con- 
stituents of a fine fertile soil, and sends down 
the whole in the ordinary currents of the main 
streams, and particularly in freshets and inun- 


dations, to constitute, athwart the meadows and | 
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other low situations of the lower valley, a stratum 
of alluvial land. The force of running water, 
when directed against a natural embankment, or 
any other earthy or rocky obstacle in its course, 
is very considerable; and this force is greatly 
increased by the momentum of current down a 
steeply inclined plain, and by the presence in the 
current of a large mechanical mixture of sand 
and gravel. Large stones and pieces of rock are 
lighter in water than in air, to the amount of 
the weight of a mass of water equal to their own 
bulk ; and they, in consequence, roll along the 
current of a river with remarkable ease and velo- 
city, and are transported by floods to great dis- 
tances, and occasionally deposited in extraor- 
dinary situations. But with how much greater 
ease, or in how much feebler conditions of fluvia- 
tile current, may detritus, soils, and earth-banks 
be worn into fragments, and carried headlong 
for many miles to be deposited athwart the sur- 
face of a valley, or the delta of a river! The 
most ordinary observer needs but to look at the 
effects of one day’s common heavy rain, in order 
to see that hill-pastures are swept and washed 
like the pavements of a town, that newly tilled 
arable lands are deprived of their soil to the 
amount of several hundred weights per acre, that 
the banks and bed of streams are abraded and 
deprived of considerable portions of their sub- 
stance, that loose and decayed vegetation in the 
wood and on the field is extensively carried off, 
and that the streams, in the middle and lower 
parts of their course, are red and turbid with the 
load of the accumulated spoils. When a stream 
flows at the rate of three inches in the second, it 
tears up fine clay; six inches in the second, fine 
sand; twelve inches in the second, fine gravel; 
and thirty-six inches in the second, beds of such 
loose stones as have each the size of a hen’s egg. 
The power which results from these rates of velo- 
city is quite common in the streams of hilly and 
undulated countries, and is far exceeded by many 
of the streams of mountainous regions; and it 
obviously could not have been constantly exerted 
during thousands of years, in lines at the mean 
distance from one another of only a few furlongs 
over the great part of the terrestrial world, with- 
out effecting great changes in the configuration 
of the earth’s surface, and producing an enormous 
ageregate amount of alluvial deposit. Even in 
level countries, too, where the loss of power in a 
river is great from the diminution of its velocity, 
that loss is often very considerably compensated 
by the tortuosity of the river’s course, the weight 
of its accumulated volume of water, and the fre- 
quent and heavy abrasion of its current upon 
protrusions and salient angles of the banks. The 
stream, on entering a plain, may run obliquely 
so as speedily to form a steep bank or vertical 
cliff; it deflects, or is flung off from this, and 
runs obliquely to a point on the opposite side, 
there also to form a steep bank or vertical cliff ; 
it repeats this process at every one of its mazy 


windings, or rather at every curvature of its sinu- 
ous course ; and it in consequence rolls the whole 
weight of its large and heavy volume against a 
rapid series of salient angles, and carries on, from 
side to side, and from point to point of its banks, 
a constant and extensive process of undermining 
and erosion. When a tortuous river-course winds 
among solid rock, and constitutes a prolonged 
and stupendous ravine or natural canal, as in the 
case of the river Moselle, whose banks in some 
places are 600 feet in height, it affords the most 
forcible evidence of the great power of running 
water, and thoroughly exposes the absurdity of 
the theories which ascribe a chief part, or almost 
any part, of the configuration of valleys to the 
action of fire, or to mere disruption of the earth’s 
crust. 

In 1827, after a heavy fall of rain, the little 
Northumberland rivulet called the College, car- 
ried blocks of stone upwards of half a ton in 
weight two miles down its channel, and one 
block of nearly two tons in weight about a quar- 
ter of a’mile. During the Moray flood of 1829, 
the river Nairn carried a block of sandstone rock, 
fourteen feet in length, three feet in width, and 
one foot in thickness, upwards of two hundred 
yards down its channel; and the river Don drove 
about 450 tons of stones, many of which were 
each from 200 to 300 pounds in weight, up an 
inclined plane of about ten yards in length, and 
six feet in ascent, and left them on a piece of 
flat ground in a heap of about three feet in 
height. The Niagara river in America wears so 
rapidly the precipice at its celebrated falls, as to 
have made the cataract recede about 150 feet 
during the last forty or forty-five years; and it 
flows for seven miles below the falls in a channel 
of about 150 feet in depth, and 480 feet in width, 
before debouching into a plain, and has evidently 
formed the whole of this long sweep of channel 
by the same process of erosion which continues 
to go on at the falls. The river Simeto, the 
largest stream in Sicily, was dammed up by a 
mass of lava from Mount Etna in 1603; and 
though the lava formed a rock nearly as hard 
and compact as basalt, the river has already 
worn through it a channel of from forty to fifty 
feet in depth, and from fifty to several hundred 
feet in width. The Nerbuddah, a river of Hin- 
dostan, has worn in a basaltic rock a passage of 
about an hundred feet in depth. The rivers of 
the eastern Alps have, in various instances, cut 
defiles and ravines through masses of coarse, 
horizontal conglomerate to the depth of 600 or 
700 feet. The river Inn near Innspruck, and 
the river Drave between Klagenfurt and Mar- 
burg, have also cut enormously deep ravines 
through stupendous masses of solid rock. A 
temporary stream formed by the bursting of the 
barrier of a lake near Martigny in the Vallais, 
passed over a distance of forty-five miles to the 
lake of Geneva in five hours and a half; it swept 
away trees, bridges, and human habitations with 
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almost playful facility ; and it tore up masses of 
rock as large as houses out of old alluvial land, 
and rolled them a quarter of a mile along the 
valley. In 1810, in the state of Vermont in 
North America, a lake, one mile and a half in 
length, three quarters of a mile in width, and 
from 100 to 150 feet in depth, suddenly made a 
breach in its barrier about a quarter of a mile in 
width, emptied all its contents in the course of a 
few minutes through the breach, tore up a chan- 
nel a quarter of a mile wide, and from fifty to 
eighty feet deep, to a lower lake, drove down in 
a moment the lower lake’s retaining mound or 


barrier, ploughed up a channel of from 300 to. 


600 feet in width, and from 20 to 60 feet in 
depth, along the bottom of a valley of five miles 


of divergent streams, and dispersed its spoils 
over an expanse of plain, yet, in one of its 


| streams, retained so much power, at the dis- 


tance of seventeen miles from the bed of the 
lake, as to transport a rock of about one hun- 
dred tons in weight several rods from its bed. 
These facts, to which thousands of similar ones 
might be added, may probably induce even the 
crudest observers to ascribe to the action of run- 
ning water the configuration of a very large part 
of the present surface of the earth, and the for- 
mation or remodelling of a comparatively great 
amount of the existing arable land. 

The bed of the burst lake in Vermont has now 
the appearance and character of a Scottish haugh; 
and the margins of its banks are parallel terraces 
of similar formation and outline to the celebrated 
‘parallel roads’ of Glenroy in Inverness-shire. Nu- 
merous flats and meadowy levels in the valleys of 
hilly and undulating countries obviously seem to 


have, on the same principle, been beds of com- 
paratively recent lakes; and not a few terraced 
lines along the sides of hilly-valleys, at consider- 
able elevations above the height of the present 
water-courses, may be easily identified with the 
banks of ancient lakes. When a river passes 
through a lake on its way to the sea, it throws 
to the bottom all the heavier and larger particles 
of debris and diluvium brought down from the 
upper regions of the basin; and, if the lake be 
larger, the river, even though turbid and quite 
laden with silt, precipitates the very finest por- 
tions of its-freight, and debouches from the lake 
in a state of as great limpidness and purity as 
many a rill does from a fountain. Hence, the 
haughs and meadowy expanses which formed the 
bottom of small lakes—provided other circum- 
stances be equal—always possess a grittier or far 
less comminuted soil than such as were the bot- 
tom of large lakes. The river Rhone, on enter- 
ing the lake of Geneva, is extremely turbid, but 
on effluxing is beautifully limpid; and it has for 
many ages—probably since the general deluge— 
been purifying itself by the same process, and 
making similarly large deposits of silt, as at pre- 
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in length, and then divided itself into a number, 


the existing head of the lake, a fine tract of allu- 
vial land of nearly eight miles in length; and, if 
no serious disturbance should occur in the phy- 
sical laws under which it is acting, it will even- 
tually fill up the entire lake, even though 160 
fathoms in depth, and will convert the whole of 
its area into an expanse of rich meadow. A large 
portion of the vast and luxuriant valley of the 
Rhine, upwards of an hundred miles in length, 
between Strasburg and Worms, and bounded on 
the one side by the Vosges mountain, and on 
the other by the mountains of the Black Forest, 
is occupied to a great and unknown depth by an 
alluvial deposit of exactly the same materials 
which continue to be borne along by the river, 
and very obviously appears to have been at one 
time the bed of a lake far more extensive than 
that of Geneva. Other though smaller expanses 
of lacustrine land occur in the higher parts of 
the Rhine’s course; a considerable tract occurs 
at the head of the lake of Constance; numerous 
vast tracts, evidently coextensive with ancient 
lakes, occur along the course of the Danube, the 
St. Lawrence, and other great rivers; not a few 
tracts of manifestly lacustrine formation may be 
observed in the valleys of Great Britain and Ire- 
land; and tracts of greater or less extent may be 
seen at the head of Loch Lomond, Lough Neagh, 
Loch Erne, and other British and Ivish lakes. 
When lakes do not exist in valleys, to serve as 
recipients of travelled gravels and silts from the 
upper regions of a basin, rivers make their chief 
deposits either along their own channels, or 
athwart periodically inundated plains, or athwart 
a low seaboard, or beneath the waters of the 
ocean. 
in its course, which receives the numberless 
torrents of the northern Apennines and the 
south side of the Alps, and which traverses the 
vast plain of Lombardy to the Adriatic sea, makes 
such deep and constant deposits along its chan- 
nel that the neighbouring inhabitants have long 


embanked it to prevent inundations of their 


country, and are in the practice of transferring 
mud from its bottom to its banks, to the amount 
sometimes of one foot of depth in a season, and 
yet have been compelled progressively to increase 
the height and strength of the embankments, 
till at last all the lower part of the river’s course 
has become a vast aqueduct along the summit of 
a stupendous artificial mound, so lofty as to over- 
look the tops of the houses of Ferrara.—The river 
Nile, as is well known, has, from the earliest ages, 
periodically irrigated all the inhabited part of 
Lower Egypt, supplied it with a rich alluvial 
soil, counteracted upon it all the effects of aridity 
and incessant drought, and maintained it in a 
condition of fertility wondrously in contrast to the 
dismal and universal barrenness of the adjacent 
deserts. This remarkable stream collects nearly 
all its waters and all its rich freights of com- 
minuted soils and organic remains among the 


sent; it has already formed, immediately above , mountains and other uplands of the interior and 
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The Po, which has no considerable lake | 
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tropical regions of Africa; and, when the season 
of the tropical rains arrives, the stream increases 
in both volume and silt, and continues day by 
day to rise in its channel and become turbid in 
its waters, till it spreads like a sea over all the 
cultivated lands of Lower Egypt, refreshing the 
parched ground with moisture, and renewing the 
fertility of the exhausted soil by a new deposit 
of rich alluvial loam. Even the Ganges, though 
more remarkable for its delta and its submarine 
deposits than for its fertilizing inundations, an- 
nually overflows a vast tract of low country on 
both sides of its banks, renovating the land with 
a thick and fertilizing top-dressing of fresh allu- 
vium, stimulating all the far-spread expanse into 
the utmost luxuriance of vegetation, and ena- 
bling it to produce valuable and varied crops of 
rice, wheat, barley, indigo, tobacco, cotton, and 
other cultivated plants. 

Rivers which slowly descend to the sea across 
a low, broad, slowly-shelving seaboard, and which 
have little or no conflict with tidal currents, but 
enjoy permission to make their final deposits of 
sand and silt with deliberation and tranquillity,— 
such rivers have, in many instances, made large 
encroachments on the sea, and divided them- 
selves into a divergent series of terminating 
streams, and formed, all round their streams and 
athwart their mouths, great expanses of low, 
level; alluvial land. In some instances, the two 
outer streams of the divided river constantly 
diverge from one another till they fall into the 
sea, and give to the district which they enclose 
the triangular outline of the Greek letter delta, A ; 
and hence first the enclosed districts, and next the 
entire expanses of lowalluvial land at the mouths of 
rivers, are technically designated deltas; yet some 
of these expanses have a totally different outline 
from the triangular, and others are traversed and 
cut into a kind of stupendous network by in- 
numerable subdivisions and cross-streams of the 
original river. The delta of the Ganges measures 
two hundred miles along its base, and the same 
distance from its apex to the sea; and, through- 
out its lower region, called the Sunderbunds, it 
is a wilderness of the rankest vegetation, in- 
fested by alligators and tigers. The delta of 
the Rhine is identical with a very large pro- 
portion of Holland; the delta of the Nile is 
identical with the main part of Lower Egypt; 
and the deltas of the Rhone, the Danube, the 
Po, the Indus, the Wolga, the Orinoco, and sev- 
eral other great rivers, are identical with some 
of the richest and most extensive regions of the 
inhabited and cultivated seaboards of the coasts 
to which they respectively belong. All the deltas 
are encroachments on the sea, and all the lacus- 
trine alluvial lands are encroachments upon 
lakes ; and several of both classes of formations 
have very greatly extended themselves within 
the period of European record. The city of Ra- 
venna, for example, was formerly a sea-port of 
the Adriatic, but now stands four miles inland; 
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and the town of Port-Vallais stood, about eight 
centuries ago, on the margin of the lake of Geneva, 
but is now about a mile and a half distant from 
the nearest part of the lake. 
The amount of alluvial deposits carried by 
rivers to the ocean is evidently enormous, and 
far exceeding what any superficial thinker would 
suspect; but, in the present blank condition of 
the statistics of physical geography, it cannot be 
proximately estimated. The Ganges colours the 
sea with mud to the distance of sixty miles from 
the coast, and is supposed to deposit daily be- | 


neath the tide a quantity of matter of equal bulk | 


to the great pyramid of Egypt. The river Ama- 
zon, which is said to be forty miles wide at its 
mouth, and is computed to drain an extent of 


territory equal to five-sixths of Europe, colours | 


the ocean with the mud of its waters to the dis- 
tance of about three hundred miles from the | 
coast. The river Orinoco discolours the ocean | 
to probably two-thirds the same extent as the 
Ganges. Many broad bands of existing low 
country upon the coasts of continents may easily | 
be seen, by their position, their elevation, their 
mineral constitution, and their quite recent 
marine remains, to have been formed by the 
fluviatile deposition of alluvium beneath the sea, 
and to have been, only one or two thousand 
years ago, or even but a few centuries ago, the 
beds of bays, estuaries, and far-extending inlets 
of the sea. Various bands, or long and sometimes 
curved belts of low land also, may easily be proved 
to have, at a comparatively recent period, been | 
the bottom of straits and sounds, and to have 
been gradually filled up by fluviatile deposits 
till they united islands to a neighbouring conti- | 
nent. Existing bays, estuaries, marine inlets, 
and even seas are known to actual observation 
to be so rapidly and regularly filling up, that | 
proximate calculations can be made of the future 
century or decade when all or parts of some will 
become impracticable to navigation, and when 
all or parts of others will be easily convertible 
into dry land by embankment, or will, without 
artificial aid, rise permanently above the tide. 
Several of the largest marine inlets of Great Bri- | 
tain, as the estuaries of the Forth, the Tay, and 
the Humber, are thus known to be rapidly fill- | 
ing up; and even the bed of the German ocean 
is ascertained to be steadily increasing in eleva- 
tion. The alluvial silts held in mechanical mix- 
ture by tidal currents, and giving a constant tint 
of earthy redness to the waters of such estuaries 
as the Humber and the Solway, are often artifi- 
cially made to overflow level coast-lands lying at | 
an elevation below high-water mark, and .are 
found to deposit, in a brief period, such a thick 
bed of fine alluvium as constitutes an entirely 
new and very fertile soil. See Warpine. Bars, 
shoals, and sand-banks are known by every 
mariner to be formed athwart the embouchure 
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of every sea-entering river,—often with the effect 
of rendering navigable entrance 


difficult or im- | 


_ possible ; and when these bars and other obstruc- 
tions occur opposite a delta, they prevent much 
of the moving alluvium from passing out to sea, 

and occasion it to settle between themselves and 
the delta, and greatly to accelerate the formation 
of new land. © 

But the direct action of the sea, both in disin- 
tegrating rocks and soils, and in forming new 
deposits, is of enormous power and wonderful ex- 
tent, and may be observed upon every district of 
coast in the world. Islands have been wholly 
destroyed ; large limbs of continents have been 
washed away; large islands or considerable sea- 
board districts of continents have been broken 
up into groups of islets; broad and extensive re- 
gions of continuous coast have been dissevered 
into series of sea-lakes and peninsulee ; mountain 
masses of cliff and coast-rampart have been torn 
into fragments,—part of them left as stalks, and 
arches, and caverns, and the remainder triturated 
into grit and powder; and an incalculably large 
ageregate of low coast lands have been formed 
by mingled deposits of these various disintegra- 
tions, and of the alluvial muds and sands brought 
down by rivers. The rocky coasts of Cornwall, 
and still more the rocky islands of Orkney and 
Shetland, afford sublime examples of the terrific 
disintegrating power of the billows. The whole 
coast of Yorkshire, from the Tees to the Humber, 
and particularly from Flamborough-Head and 
Spurn-Point, is undergoing regular demolition 
at the average rate of several feet in the year. 
| The coasts of Norfolk, of Suffolk, of Kent, of 

Sussex, and of Dorset, may almost be seen to 

crumble away beneath the eye of an occasional 

visitor, and afford many remarkable instances of 
| quite recent and comparatively extensive demoli- 
tion. A point in the harbour of Sherringham 
was, about sixty years ago, occupied by a cliff 
fifty feet in height and surmounted by houses, 
and is now a piece of sea sufficiently deep to float 
a frigate. All the site of the ancient little town 
of Cromer is now part of the bed of the German 
ocean. The town of Dunwich, formerly a place 
| of great trade, a seat of large population, and the 
most extensive sea-port on the coast of Suffolk, 
has been washed down piecemeal by the sea till 
only the tiniest and most miserable vestige of it 
remains. The church of Reculver in Kent stood 
nearly a mile from the sea in the reign of Henry 
VIII., but is now within about sixty yards. The 
site of the old town of Brighton, in front of the 
existing Brighton cliff, has been wholly sub- 
merged. In the course of twenty-four hours in 
the year 1792, a part of the coast of Dorsetshire, 
about a mile and a quarter in length, and one- 
| third of a mile in breadth, sunk fifty feet from 
its previous level. But—to quote stupendously 
larger, though not so certain instances—England 
is supposed to have formerly been united to 

France at the straits of Dover, Sicily is supposed 

to have been united to Italy at the straits of 

Messina, Ceylon is supposed to have been united 
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to the Indian continent across the series of shoals 
called Adam’s Bridge, and the islands of Cuba, 
Jamaica, St. Domingo, and the Caribbees are 
supposed to be the fragments of a horse-shoe 
continent which enclosed the Caribbean sea in 
the manner of the Mediterranean. A very large 
proportion of the detritus of coasts, and the dis- 
integrated contents of quondam districts and 
islands, must be supposed to be lodged in the 
deep parts of the ocean, there undergoing such 
processes of induration as formed our existing 
sedimentary rocks out of the debris of the primi- 
tive masses of our world; yet a considerable 
proportion obviously combines with comminuted 
shells and decayed fuci, and the mineral and 
vegetable silts brought down by rivers, to form 
the great tracts of rich low land which lie along 
many stretches of coast, and are occupying the 
places of former bays and gulfs. 

The composition of alluvium is exceedingly vari- 
ous, and depends partly on the mechanical condi- 
tions under which it was deposited, but principally 
on the character of the rocks, soils, and other sur- 
faces whence its materials were obtained. Such 
alluvium as was deposited in still water is much 
more argillaceous and far more finely pulverized 
than if it had been deposited by eddies, rapid 
currents, or turbulent waters; and such as was 
deposited under a slow, regular, and very pro- 
longed process, is incomparably more uniform in 
both composition and texture, than if it had been 
deposited by the bursting of a lake or any other 
single, extraordinary, or violent action. Alluvium 
from the debris of a limestone basin will be found 
predominantly calcareous; from the debris of a 
micaceous and softly granitic basin, predomi- 


nantly argillaceous; from the debris of a green- | 


stone or basaltic basin, predominantly loamy ; 
from the debris of a quartzose and sandstone 
basin, predominantly silicious; from the debris 


of a rocky basin, predominantly mineral; from | 


the debris of a diluvial basin, characteristically 
full of decayed vegetable fibre; and from the 
debris of coasts and islands, characteristically 
marked with calcareous sand or comminuted 
shells. Yet the great majority of alluvial lands 
are so exceedingly diversified in the mechanical 
conditions under which they were formed, and 
particularly in the sources whence their mate. 
rials were derived, and the agencies by which 
these materials were pulverized, compounded, 
and modified, that they cannot be referred to 
any one type, but may be regarded as severally 
representing nearly all the varieties of simple 
soils. Most are fertile; a large proportion are 
eminently rich; and not a few are wonderfully 
deep. No definite number of analyses, of course, 
can afford an index to the character of each par- 
ticular alluvial formation ; yet three analyses 
made by Sir Humphrey Davy may be quoted as 
illustrations, in a general manner, of the wealth 
of alluvial soils. A specimen from the banks of 
the river Parrett, in Somersetshire, yielded eighty 
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parts (we presume eighty per cent.) of finely di- 
vided matter, and one part of silicious matter ; 
and an analysis of the finely divided matter 
gave 360 parts of carbonate of lime, 25 parts 
of alumina, 20 parts of silica, 8 parts of oxide 
of iron, and 19 parts of vegetable, animal, and 
saline matter. A specimen of rich soil from 
the neighbourhood of the Avon, in the valley of 
Evesham, in Worcestershire, consisted of three- 
fifths of fine sand, and two-fifths of impalpable 
matter ; and an analysis of the latter gave 41 
parts of alumina, 42 parts of silica, 4 parts of 
carbonate of lime, 5 parts of oxide of iron, and 8 
parts of vegetable, animal, and saline matter. A 
specimen of excellent meadow soil, from the val- 
ley of the Avon, near Salisbury, afforded one- 
eleventh of coarse silicious sand; and its finely 
divided matter consisted of 7 parts of alumina, 
14 parts of silica, 63 parts of carbonate of lime, 


| 2 parts of oxide of iron, and 14 parts of vege- 


table, animal, and saline matter—Lyell’s Ele- 
ments of Geology.—Lyell’s Principles of Geology. 
—Buckland’s Geology—De La Beche’s Geology — 
Burnei’s Theory of the Karth—Sir H. Davy’s Agri- 
cultural Chemistry —Philip’s Geology.—Comstock’s 
Geology.— Malte Brun’s Geography. 
ALMOND,—botanically Amygdalus. A genus 
of fruit trees and ornamental shrubs, with rosa- 
ceous blossoms. It includes the peach, the nec- 
tarine, the sweet almond tree, the bitter almond 
tree, and four species of ornamental shrubs; and 
it was formerly regarded by all Jussieuan botan- 
ists, and is still regarded by some as a member 
of the Rosaceze family ; but it more properly con- 
stitutes the type of a distinct order, called Amyg- 
daleze, Amygdalineze, or Amygdalaceze, and em- 


| bracing the plum, the damson, the cherry, the 
| bird-cherry, the sand-cherry, the bastard-cherry, 


the choke-cherry, the common laurel, the Portu- 
gal laurel, the bullace tree, the apricot, and the 
numerous other species of the genus prunus. 
The fruit of all the plants of amygdalez is a 
drupe ; the leaves of all contain some portion of 
prussic acid ; and the bark of most or all yields 
a gum similar to gum arabic, and an astringent, 
febrifugal substance similar in medicinal virtue 
to Peruvian bark. The species of the genus 
Amygdalus are the peach, the sweet almond, the 
common dwarf, the woolly, the silver-leaved, and 
the double-dwarf. 

The peach, Amygdalus Persica—but now called 
by some botanists Persica vulgaris—is a native of 
Persia, and was introduced to Great Britain in 
1562. It has usually, since the time of Linnzeus, 
been divided into two varieties,—the peach, with 
downy fruit,—and the nectarine, Amygdalus Per- 
sica nectarina, with smooth fruit,—the latter 
now sometimes called Persica levis. Yet various 
instances have occurred of the two varieties of 


| fruit growing on the same tree, and even on the 


same branch; and one instance is on record of 
a single fruit being partly peach and partly nec- 
tarine. The French divide the fruits of the spe- 
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cies into péches, free-stone peaches, whose fleshy 
matter easily separates from the stone and the 
skin ; péches lisses, free-stone nectarines, or free- 
stone smooth peaches ; pavies, cling-stone peaches, 
whose fleshy matter does not easily separate from 
the stone and the skin; and brugnons, necta- 
rines or cling-stone smooth peaches. See articles 
Praco and Necrarine, The double-flowering 
peach, Amygdalus Persica plena, is usually propa- 
gated for ornamental purposes, and is universally 
acknowledged to be one of the most handsome 
blossoming trees in either woodland or shrubbery, 
or against a wall, 
weeks later than the single peach ; and it attains 
a height of about fifteen feet. A double-flower- 
ing almond, almost certainly a peach, is noticed 
by a correspondent in a recent periodical as hay- 
ing produced flowers of the appearance of double 
roses. 

The sweet almond, Amygdalus communis, is a 
native of Barbary, and was introduced to Great 
Britain in 1548; but it has long been naturalized 
in almost every district of the south of Europe, 
and in many districts of the temperate part of 
Asia. It is grown in Italy, Spain, the south of 
France, and different parts of the Levant, for its 
fruit; but it is cultivated in England only as an 
ornamental tree. Its fruit is produced in great 
abundance on most of the seaboard districts of 
the Mediterranean ; and forms an extensive ar- 
ticle of commerce, both in itself, and in the well- 
known oil which it yields. The Jordan almonds, 
which are the best, come from Malaga in Spain. 
Though but one in species, it has sported itself 
into a considerable number of well-defined and 
permanent varieties. One of the most remark- 
able of these, the bitter almond, Amygdalus com- 
munis amara, is distinguishable from the sweet 
almond only by the taste of its fruit, and yet it 
possesses the dismal property of always contain- 
ing a very pernicious amount of prussic acid. 
Indeed it is doubtful whether these two kinds of 
almonds, the bitter and the sweet, are not fur- 
nished by the same variety of tree. It has been 
stated, apparently on good authority, that bitter 
almonds are not unfrequently gathered from the 
sweet almond tree. The bitter almonds are im- 
ported chiefly from Mogadore. Upwards of twelve 
ordinary varieties are cultivated in France; and 


It flowers in spring, three | 


also a hybrid kind between the common almond 
and the peach. Most of the varieties cultivated 
in Britain attain a height of about fifteen feet, 
carry a profusion of delicate red blossoms in 
March, and, both on their own account and from 
the contrast of the prevailing state of vegetation 
at the season, are eminently ornamental. The 
white-flowering variety is inferior in beauty to 
the others, and is liable to be stripped of its blos- 
soms by one night’s frost. 

The common dwarf almond, Amygdalus nana, 
is a native of Russia, and was introduced to 
Great Britain in 1683. It grows usually to the 
height of only about two feet, but occasionally 


——— 
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to the height of four or five; and it produces 
handsome red blossoms in March and April. The 
single-flowering variety of it is eminently beau- 
tiful; but the double-flowering variety is quite 
exquisite. In both, the flowers are arranged 
over the whole length of the previous year’s 
shoots.—The woolly almond, Amygdalus incana, 
is a native of the Caucasus, grows two feet high, 
and blooms in March and April. —The silver- 
leaved almond, Amygdalus orientalis, is a native 
of the Levant, and was introduced to Great Bri- 
tain in 1756. It is much less hardy than any of 
the other species. It grows ten feet high, and 
blooms in March and April. Its leaves have on 
both sides a silver-coloured down, but do not 
appear till the flowers have fallen.—The double- 
dwarf almond, Amygdalus pumila, but called by 
some botanists Prunus sinensis, is a native of 
China, and was introduced in 1683. It grows 
four feet high, blooms in May and June, has a 
double as well as a single variety, and disputes 
with the common dwarf the praise of beauty. 
All the species of almond may be propagated 
by budding, in July or August, upon peach or 
plum stocks. The plants intended for stocks 
ought to be planted in the nursery, when of the 
| size of a straw; and, in the following summer or 
the next again, they will be ready to receive the 
bud. If the usual method of budding. be prac- 
tised, the risk of failure is exceedingly small; yet 
the double-blossomed peach ought always to be 
worked into stocks of the mussel plum. “The 
next spring, when the buds shoot,” says Miller, 
“ you may train them up either for standards, or 
suffer them to grow for half-standards, according 
to your own fancy; though the usual method is 
to bud them to the height the stems are intended 
to be, and the second year, after budding, they 
may be removed to the places where they are to 
remain. ‘The best season for transplanting these 
trees, if for dry ground, is in October, as soon as 
the leaves begin to decay; but for a wet soil, 
February is much preferable; and observe always 
to bud upon plum-stocks for wet ground, and 
almonds or peaches for dry.” The dwarf species 
may be propagated also by layers or by suckers. 
Almond oil is obtained from the several varie- 
ties of the common almond; and is the same in 
quality from them all, but exists in smallest pro- 
portion in the bitter variety. The sweet almond 
contains about 54 per cent. of this bland fixed 
oil, with about 24 per cent. of a soluble albumen 
termed emulsin or synoptase. The cake left after 
the expression of the oil forms what is called 
almond powder, which is a good cosmetic for 
keeping the skin of the hands soft. This oil is 
used for emollient purposes in medicine; and, in 
certain cases, is administered in large doses to 
arrest inflammation in the stomach. It is thin- 
ner, sweeter, and less liable to rancidity than 
olive oil; and hence is generally used in perfum- 
ery, and for all purposes in which a very fine oil 
is required. Jd/acassar oil is merely oil of almonds, 


ALOE. 


coloured red with alkanet root; and Russia oil is 
the same thing, perfumed with ottar of roses, and 
rendered of a milkish white colour by potash or 
ammonia. Almond oil is used also by draughts- 
men, for tracing drawings on common letter paper. 
The nostrums for eruptions and cutaneous dis- 
orders, sold under the names of I/ik of Roses, 
Kalydor, and Gowland’s Lotion, consist of emul- 
sion of almonds with oxymuriate of mercury, 
sugar of lead, or white oxide of bismuth; and, 


though they might be gently emollient if they 


consisted merely of the emulsion, they exert, in 


their other ingredients, such a stimulating and 


corrosive power as cannot fail to be injurious. 
Bitter almonds, in consequence of their contain- 
ing a comparatively large proportion of prussic 
acid, cannot be taken in more than a very small 
quantity without producing head-ache, vertigo, 
and more serious symptoms. The quantity of 
almonds imported into Great Britain in 1841 
was 11,089 cwts.; in 1842, 21,335 cwts.—Low- 
don’s Encyclopedia of Plants —Miller’s Gardener's 
Dictionary. — Marshall on Planting. — Loudon’s 
Gardener's Magazine.—Stevenson and Churchill’s 
Medical Botany.—Dunglison’s Materia Medica. 

ALNUS. See Anprr. 

ALOE. A very numerous genus of tender ever- 
green plants, presenting considerable resemblances 
to the types of several of the Jussieuan orders, 
and referred by some modern botanists to the 
Asphodel type, and by others to the Day-lly 
type. The total number of known species is 
nearly one hundred and twenty; and the num- 
ber introduced to Great Britain is about one 
hundred. Unsuccessful attempts have been made 


by several botanists to divide them into a con- | 
They are plants of | 


siderable number of genera. 
very singular appearance; and may, as to the 
oddity of their form, be placed in the same cate- 


gory with New Zealand flax, Adam’s needle, and | 
Some may be classed as | 
small trees, some as shrubs, and most as ever- | 


the American aloe. 


green herbs. Five or six are natives of respec- 
tively China, the East Indies, the Mauritius, 
Kastern Africa, and the Levant; but all the 
others are natives of the Cape of Good Hope. 
By far the majority are mere vegetable curiosities ; 
but several are planted as hedges in the West 
Indies and the Cape of Good Hope, the fibres of 
several are manufactured into cordage and coarse 
cloth, the pulp of one is used by the Hindoos as 
& principal ingredicnt in a cooling beverage, and 
the juice of five or six yields the well-known aloes 
of commerce and of medicine. 

The soccotrine species, Aloe soccotrina, which 
has the reputation of producing the best aloes, 
has, when old, a round stem, three or four feet 
high,—sword-shaped leaves, eighteen or twenty- 
four inches long, saw-edged, sharp, and rising in 
clusters from the top of the stem,—and flowers of 
a red colour tipped with green, and arranged in 
clusters along the upper part of lofty flower-stalks 
which soar vertically from among the leaves. 
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{ 
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This species takes its name from the island of 
Soccotra in the Straits of Babelmandel; but it is 
also, and more abundantly, a native of the Cape 
of Good Hope; and is very extensively cultivated 
for its juice in the West Indies. The kind of 
aloes called Soccotrine is made chiefly from A/oe 
soccotrina and Aloe spicata ; and, in common with 
the former of these, it derived its name from 
being first produced in the island of Soccotra. 
Aloe spicata is extensively cultivated at the Cape 
of Good Hope; and it there yields a large pro- 
portion of the soccotrine aloes of commerce. The 
species vulgaris, purpurescens, arborescens, and soc- 
cotrina—though these are regarded by some bo- 
tanists as only varieties of one species—are cul- 


| tivated in Barbadoes and other islands of the 


West Indies, for the production of the kinds of 
aloes known in commerce as Barbadoes, hepatic, 
and horse aloes. The information which we pos- 


sess as to the sources of aloes is still unprecise. 


Within a few years the drug has been imported 
into England from Bombay, Arabia, Soccotra, 


| Madagascar, the Cape of Good Hope, the Levant, 


and the West Indies. Most writers state that 
all the aloes of the shops are obtained from va- 
rieties of the genus nearly related to the species 
called Aloe perfoliata ; but the probability is, that 
aloes might be easily and plentifully manufac- 
tured from any of the species which have thick 
succulent leaves and an arborescent stem; and 
the number of such species, irrespective of varie- 


ties, is about thirty-four. 


Lands on the immediate sea-coast, and subject 
to considerable drought, are esteemed the best 
for the profitable cultivation of the aloe. The 
soil is freed from stones and slightly ploughed; 
and the young plants are set like cabbages, at 
about six inches from one another, in rows a foot 
asunder. Almost any time in the year will do 
for planting; but the usual time is from April 
till June. The plants do not arrive at perfection 
till the second or third year; yet are usually cut 
down within the first. The labourer who cuts 
the plants is provided with a number of small 
tubs; he, with one hand, lays hold of a bunch of 
leaves as near the surface of the earth as possible, 
and, with the other, cuts them through; he in- 
stantly deposits handful after handful in the 
small tubs till all are filled; and he then goes 
over them in the order in which they were filled, 
finds the juice sufficiently exuded from the leaves, 
takes the leaves lightly out and returns them to 
the ground as manure, and empties the juice into 
a jar which holds from four to five gallons. The 
workman repeats this process till his jar is filled ; 
and he has then been occupied from six to seven 
hours, and has performed his day’s work. As the 
juice will keep for two or three weeks without in- 
jury, it is placed aside till a sufficient quantity for 
boiling is accumulated; and it is then boiled till 
it becomes sufficiently inspissated, and acquires 
the capacity of a resinous consistence. But vari- 
ous other modes of manufacture are practised 
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both in Hindostan and in the West Indies; and 
particularly a very tedious method of obtaining 
very fine qualities of aloes by inspissation with- 
out fire-heat. | 
Soccotrine aloes is a glossy semi-transparent 
substance, glittering and blackish in the mass, 
of an orange or reddish-brown colour with a pur- 
ple cast in small pieces or when held between the 
eye and the light, and of a bright golden colour 
when reduced to-powder. It is hard and brittle 
in a low temperature, and yielding and disposed 
to melt in warm weather ; and becomes soft under 
the heat of the hand. The fracture is smooth, 
glassy, conchoidal. It has an intensely and en- 
duringly bitter taste; and, though somewhat 
aromatic, is excessively nauseous. The boiling 
of two ounces of it in a pint of water, will show, 
in any case, to what degree it is adulterated ; for 
all the pure aloes will be dissolved, and the im- 
purities will remain in the form of earths, pow- 
ders, or resin.—Barbadoes aloes is a substance 
varying from dark brown to liver colour, with 


an unctuous feeling.and a strong smell; and is | 


not easily broken, and has usually a dull frac- 
ture. The powder is of a dull olive-yellow colour ; 
and the odour is very disagreeable. It is little 
used except for horses. The Cape aloes, as a dis- 
tinct sort, is a darker coloured substance than 
the Barbadoes, has a stronger smell, is very brit- 
tle, shows a glossy or shining resinous fracture, 
and possesses considerable resemblance to the 
Soccotrine. The Cape and the Barbadoes, how- 


ever, are often melted together into one mass, so | 
as to lose all their distinctive properties; and all | 


varieties of the two, but particularly this mix- 
ture of them, and all sorts of powdered aloes, are 
often adulterated with resin, lamp-black, char- 
coal, and other substances; but may easily be 
tested by the boiling of a small quantity in water. 
It is questionable whether aloes contains either 
gum or resin. Its most important constituent is 
a bitter extractive matter termed aloesin, which, 
according to Traumsdorf, forms 75 per cent. of 
Soccotrine aloes and 81:25 of Barbadoes aloes. 
It yields its medical virtues to cold water, and is 
extensively used as a vegetable cathartic. 
Soccotrine aloes are very uncertain in their 
effects on cattle, and altogether unsuited to vet- 
erinary practice; but are very extensively used, 
both by physicians and by empirics, in the com- 
position of drugs, especially pills and tinctures. 
for the human subject. But they are so very 
active and peculiar a medicine as to require, in 
every case, thorough scientific control, and, in 
most cases, a strong modification by accompany- 
ing drugs. They formed the sole ingredient in 
Anderson’s pills, which were so long in vogue 
throughout the lowlands of Scotland; they con- 
stitute a chief part of the notorious Morrison’s 
pills, which have scarcely yet gone out of fashion 
throughout Great Britain; and they are almost 
universally diffused among the huts and cabins 
and bogs of some parts of Ireland, as the starving 


ee 


peasant’s panacea for all human diseases. In all 
such cases as these, or any others in which the 
regular physician does not prescribe, Soccotrine 
aloes are a decidedly dangerous drug.—Barbadoes 
aloes is the most suitable for all departments of 
veterinary practice. Jn the case of black cattle 
and of sheep, however, it is of very doubtful ac- 
tion, and might, except in rare cases, be very 
advantageously banished from among the cattle- 
doctor’s remedies. Six ounces have been given, 
in some cases, without any perceptible effect, 
and, in others, with only the mischievous effects 
of irritation and fever. They appear to force 
their way into the rumen; and they have there 
no power to act as an aperient or a sanative, but 
can only produce disgust and nausea. Aloes 
ought never to be administered to black cattle 


| or sheep, as a first remedy or uncombined; and, 
| even in cases of obstinate constipation, it ought 


to be given with caution, in perfect solution, and 
in mixture with such substances as epsom salts, 
tincture of ginger, and mucilage of gum arabic. 
—Aloes is incomparably the best purgative for 


_ the horse; and the Barbadoes purge more, gripe 


less, and maintain a longer action than the Cape. 
“In the proportion of fifteen ounces of the pow- 
der mixed with one ounce of powdered ginger, 
and beaten up with eight ounces of palm oil, 
and afterwards divided into the proper doses, it 
will form a purging mass more effectual, and 
much less likely to gripe, than any that can be 
procured by melting the drug. If the physic is 
given in the shape of a ball, it more readily dis- 
solves in the stomach, and more certainly and 
safely acts on the bowels when mingled with 
some oily matter, like that just recommended, 
than when combined with syrup or honey, which 
are apt to ferment, and be themselves the cause 
of gripes. It is also worse than useless to add 
any diuretic to the mass, as soap or carbonate of 
soda: the action of these on one set of organs 
will weaken that of the aloes on another.” The 
combination of any alkaline matter with aloes 
quickens their action, but impairs their purgative 
powers, and prevents them from operating spe- 
cifically on the larger intestines. The activity 
of a dose of aloes to the horse may, when desir- 
able, be increased by the addition of a few drops 
of creton oil—A tincture of aloes and myrrh, 
made of eight ounces of powdered aloes, one 
ounce of powdered myrrh, two quarts of recti- 
fied alcohol, and two quarts of pure water, daily 
shaken for a fortnight, and then purified by fil- 
tration, is an excellent application for either old 
or recent wounds, not only acting as a gentle 
stimulant, but forming a thin crust over the 
wounds, and protecting them from the action of 
the air.—Milburn’s Oriental Convmerce.—Porter’s 
Tropical Agriculturist—Materia Medica of Hin- 


| dostan.— Duncan’s Dispensatory.— Clater’s Cattle 
Doctor.— Youatt on Cattile—Youatt on the Horse. 


—Anderson’s Commercial Dictionary—Quarterly 
Journal of Agriculture. 
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ALOES. See Aton and Atoz-Trex. 
ALOE-TREE,—botanically Aguilaria Malac- 

censis. A rare and interesting tree of China and 

of some of the East Indian islands, producing the 
aloes of scripture, and the aloe-wood, ligne aloe, 
eagle-wood, calambouc, and tambac of commerce. 

It resembles the olive-tree both in height and in 

form. The exterior part of the timber furnishes 

the eagle-wood of commerce; and is black, com- 
pact, and heavy. The part within the eagle- 
wood is the calambouc or calamba-wood of com- 
merce; it is dark-coloured, shining, fragrant, 
exceedingly light, and burns like wax; and it is 
imported into Europe, and held in high esteem 
for its delicious odour and for the making of pas- 
tiles. The heart-wood or that which lies next 
the pith, is the tambac of commerce, and far 
more valuable than even the calambouc; but it 
is very difficult to be obtained, even in the coun- 
tries in which it is produced. Both the tambac 
and the finer sorts of the calambouc are fre- 
quently sold in the East for their weight in gold, 
to be burnt in censers like incense. Two most 
beautiful passages in the sacred scriptures, afford 
an exquisite illustration of these fragrant aloe- 
woods, and lift them into association with the 
most glorious of truths: “Thou lovest righteous- 
ness, and hatest wickedness; therefore God, thy 

God, hath anointed thee with the oil of gladness 

above thy fellows; all thy garments smeil of 

myrrh and aloes and cassia, out of the ivory pal- 
aces whereby they have made thee glad.” “Thy 
plants are an orchard of pomegranates, with plea- 
sant fruits; camphire, with spikenard ; spikenard 
and saffron ; calamus and cinnamon, with all trees 
of frankincense; myrrh and aloes, with all the 
chief spices; a fountain of gardens, a well of 
living waters, and streams from Lebanon.” 

ALONSOA. A small genus of tender, orna- 
mental plants, of the nightshade or potatoe tribe, 
from Chili and Peru. The number of species in- 
troduced to Britain is five ; and the total number 
known is nine. One of the species, Alonsoa cre- 
ticum, has recently become a pet-plant with almost 
all florists. 

ALOPECURUS, — popularly Foxrarn-Grass. 

A genus of grasses of the Agrostis tribe. The 

number of indigenous species in Great Britain is 


six; the number of introduced exotic species in | 


1829 was two; and the total number of known 
species is upwards of twenty. The two intro- 
duced exotic species are the bladdered, Alopecurus 
utriculatus, from Italy; and the black, blackish, 
or black-headed, Alopecurus nigricans, from Si- 
beria. Of the indigenous species, the bulbous, 
Alopecurus bulbosus, grows wild in salt marshes 
in England; the meadow, Alopecurus pratensis, 
in meadows in England and Scotland; the Al- 
pine, Alopecurus alpinus, on mountains in Scot- 
land; the slender, Alopecurus agrostis, at road- 
sides in England and Scotland ; the knee-jointed, 
jointed, floating or awned, Alopecurus geniculatus, 
in meadows in England and Scotland; and the 


| hairs from its spike. 


short-awned or orange-spiked, Alopecurus fulvus, 
in ponds in England. The bladdered and the 
slender are annuals; and the other six species 
are perennials. The species which make the 
strongest demand on our attention, and which 
we shall more particularly notice, are the slen- 
der, the bulbous, the knee-jointed, the meadow, 
and the black-headed. 

The slender foxtail-grass, Alopecurus agrostis, 
is one of the very worst species; 1t produces no 
herbage of any economical value; it is untouched 
by every description of live stock; and it often 
flourishes as a very troublesome weed among 
wheat, and is abhorred by farmers under the 
name of black bent. Its seed is very abundant, 
and serves as acceptable food to pheasants, par- 
tridges, and the smaller birds. It is distinguished 
from Alopecurus pratensis, the most useful species 
of foxtail-grass, by the total absence of woolly 
It flowers in the first week 
of July, and onward thence till October; and, 
when grown on sandy loam, it yields per acre 
8,167 lbs. of green produce, and 3,165 lbs. of dry 


| produce, and only 223 lbs. of nutritious matter. 


This worthless and annoying species prevails in 
poor soils, especially when they have been ex- 
hausted by avaricious cropping; and it resists, 
and more or less defeats, every kind of effort for 
its extirpation, except the prosecution of a wise 
and fertilizing rotation of crops. “It will be 
found a vain and unprofitable labour,” says Mr. 
Sinclair, “to attempt the removal of this grass 
by any other means than the opposite to that 
which gave it possession of the soil, which is 
judicious cropping. To return land in this state 
to grass, in the hope of overcoming this unpro- 
fitable plant, will be found of little avail. I have 
witnessed this practice; and the slender foxtail, 
instead of disappearing in these instances, re- 
appeared with the scanty herbage, and in greater 
health and abundance. The soil must first be 
got into good heart by very moderate and judi- 
cious cropping, which includes the proper appli- 
cation of manure, a skilful rotation of crops, and 
the most pointed attention to the destruction of 
weeds; which last can only be effected, in this 
sense, by adopting the drill or row culture for 
the crops. After this, the land may be returned 
to grass for several years, with every prospect of 
success.” The slender foxtail, while growing, 
sends forth flowering culms from the first week 
of July till the season of frost; so that, though 
repeatedly cut in one season, it suffers no mate- 
rial injury to its vitality or its powers of repro- 


duction. 


The bulbous foxtail-grass, Alovecurus bulbosus, 
appears to be but a degree less worthless than 
the slender species; but. in consequence of its 
fondness for salt marshes, it does not intrude 
upon the important situations of a farm in the 
troublesome and mischievous fashion of the other. 
A well-defined and permanent variety of the knee- 
jointed species,—the bulbous-rooted, knee-jointed 
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foxtail-grass, Alopecurus geniculatus bulbosus—is 
very liable to be mistaken for the bulbous foxtail- 
grass. ‘This is distinguished from the true geni- 
culatus by having a bulbous root; and by grow- 
ing on a much drier soil. But it possesses so 
comparatively small a proportion of nutritive 
matter, as to be nearly useless to the farmer. 

The prevailing variety of knee-jointed fox- 
tail-grass, Alopecurus geniculatus, is a fibrous- 
rooted perennial, of taller growth. See Fg. 
3. Plate VI. It occurs very frequently in the 
surface drains of meadows, and at the entrance 
of cattle-ponds; and is specially abundant in 
these situations upon clayey soils. It seems to 
be but little relished by either horses, cows, or 
sheep. Its proportion of nutritive matter is 
comparatively small; and its fondness for very 
moist soils renders it unsuitable for cultivation. 
It begins to flower in June, and continues to 
flower till the end of summer. The Alopecurus 
geniculatus bulbosus, when in flower, and when 
grown upon sandy loam, yields per acre 5,445 Ibs. 
of green produce, and 1,089 lbs. of dry produce, 
and only 85 lbs. of nutritive matter. 

The black - headed foxtail- grass, Alopecurus 
nigricans, was introduced to Great Britain so re- 
cently as the year 1815, and promises to be of 
considerable importance among the gramineous 
productions of British farms. It thrives in good 
loams, or in rich silicious soils containing a com- 
petent mixture of argillaceous matter; and, if 
merely sown on the surface, and not compressed, 
it grows with facility and luxuriance. W. P. 
Taunton, Esq., of Ashley—in honour of whom 
the species is sometimes called Alopecurus Taun- 
tonvensis—made experimental sowings of it in 
1841, upon strong woodsour clay over chalk, in a 
tolerably well sheltered situation, but without 
any extraordinary manuring, and at an elevation 


of some 500 or 600 feet above the level of the | 


sea; and he found that, before the close of April, 
some of its stalks were in flower, and had at- 


tained a height of upwards of three feet; and he | 


was induced to say respecting it, in a letter to 
the secretary of the Royal Agricultural Society 
of England, “ Its bulk, hardihood, succulence, 
and precocity, inspire me with the hope that the 
committee will think that, in pursuing the cul- 
ture of this grass, I shall be making a useful ac- 
quisition to English husbandry.” Though it comes 


into flower in the end of April or the beginning | 


of May, it continues to send up flowering culms 
till October; so that, while distinguished for the 
remarkable earliness of its herbage, it also pro- 
duces as much late herbage as some of the best 
grasses which do not flower till a late period in 
summer. Its roots are very slightly yet quite 
evidently stoloniferous or creeping ; and, though 
they in consequence unfit it for some of the most 
prominent purposes of the system of alternate 
husbandry, yet they very specially and eminently 
qualify it for others; for they are just stoloni- 
ferous enough to secure the continuance and ex- 
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tension of the plant, without producing such en- 
cumbering and exhausting effects as result from 
the roots of Triticum repens, Holcus mollis, Poa 
pratensis, and other powerful creepers. Three 
ounces and four grains of nutritious matter were 
obtained by analyses from sixty-four drachms of 
Alopecurus nigricans ; two ounces and fifteen 


| grains from the same quantity of Alopecurus pra- 


tensis ; three ounces from the same quantity of 
Festuca heterophylla ; and four ounces and four- 


| teen grains from the same quantity of Triticum 


elongatum ; and, what materially adds to the 
comparative effect of these results, the Alopecurus 


| nigricans used in the analysis was in flower, and 


the other three grasses were ripe. 

The meadow foxtail-grass, Alopecurus praten- 
sis, iS a native, not only of Britain, but of most 
parts of Europe, and particularly of Italy, France, 
Germany, Holland, Denmark, Norway, Sweden, 
and Russia. It constitutes the principal herbage 


| in many of our rich natural pastures, and may 


easily be distinguished from the other species of 


| Alopecurus by its superior size,—from Phlewm 


pratense, which it somewhat closely resembles, by 
its having only one palea, and from its beard be- 
ing attached to the base of its palea and not to 


| its glumes,—and from all other British grasses, 


by its flowers growing in close cylindrical heads, 
and consisting of two equally sized glumes, and 
a keeled and compressed figure enclosing a single 
palea. It is one of the earliest and most valu- 


| able of our native grasses, vegetates with ex- 


traordinary luxuriance, and yields a large pro- 


_ duce both as a first crop and as aftergrass. Its 
| root-leaves are very broad, long, soft, and slen- 
_ der; and, when eaten down by live stock, they 


grow again with great rapidity. Yet it is better 
adapted for pasture than for hay; for its culms 
are far from being proportionate in number or 
bulk to its root-leaves, and are sparingly furnished 
with side foliage. But whether used as pastur- 
age, as green fodder, or as hay, it is much re- 
lished by sheep and horses, and seems far from 
being unacceptable to cows and oxen. Its seeds 


| are produced in great abundance; and in conse- 


quence of its overtopping most other grasses, 
they may easily be gathered while the crop is 
growing; but they are seldom found in hay, for 
they generally ripen and fall before the other 
grasses are ready to be mown. It is exceedingly 
luxuriant under irrigation, keeps possession of 
the crowns of the ridges, and retains so strong 
possession of the soil as to be eminently peren- 
nial. When grown on a sandy loam, and com- 
bined with nothing but white clover, it: yields 
sufficient pasturage during the second season to 
support per acre five couples of ewes and lambs. 
It does not acquire its full productiveness till 
the fourth year after being sown; and hence is 


inferior to many other grasses for alternate hus- | 
| bandry, or for brief periods of pasture; but it is 


excelled by no grass in aggregate value for 
strictly permanent pasture, and ought never to 
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bear a smaller proportion than one-eighth in any 
mixture of grass seeds for a sowing intended to 
remain during a considerable number of years. 
It requires, however, to have a loamy or meadowy 
soil,—decidedly good land, of medium character 
for moistness; and loses very much of its value, 
as to both bulk and nutritiousness, when grown 
upon any poor dry soil. Its produce on a clayey 
loam is nearly three-fourths greater than on a 
silicious soil; and the quality of this produce is 
also superior in the proportion of about three to 
two. It flowers in April, May, and June, ac- 
cording to the period up to which it has been 
depastured ; and it ripens its seeds in June and 
July, according to the period at which it has 
flowered. Its produce in lattermath exceeds its 
produce in the flowering crop, in the proportion 
of about four to three. Its produce per acre, 
when grown on silicious sand, and when it is in 
flower, is 8,507 lbs. of grass, 2,552 lbs. of hay, and 
133 Ibs. of nutritious matter; but when grown 
on clayey loam, and when in flower, 20,418 lbs. 
of grass, 6,125 lbs. of hay, and 478 Ibs. of nutri- 
tious matter. 

The author of ‘ British Husbandry,’ after briefly 
noticing the meadow foxtail-grass, Alopecurus 
pratensis, says, “ There are two other species of 
the fox-tail, which all flourish chiefly on strong 
moist soils; but, although each bearing nearly 
the same character, this is the best. Mr. Taun- 
ton says, that on his dry ground he found them 
all considerably weakened, and that one of them, 
a German black-seeded species, had nearly dis- 
appeared ; but where they were mixed in a mea- 
dow on clay, with a dark moory mould on the 
surface, they each maintained their size and bulk 
as well, or better, than any other grass. They 
indeed grow to great perfection on all moist 
loams and clays; and although not cut until late 
in the summer, when the radical leaves of many 
other grasses are decayed or withered, these con- 
tinue green, and present no impediment to the 
scythe. ‘In fine, it possesses all the requisites of 
a good grass—namely, quantity, quality, and ear- 


liness.’ It yields also abundance of seeds; but 


they are subject to be destroyed by an insect.” 
One important recommendation of the new valu- 
able species, Alopecurus nigricans, is that if it 
should prove to be subject to the same disease in 
its seeds as Alopecurus pratensis, it can propagate 
itself independently of them by means of its sto- 
loniferous habit. — Loudon’s Hneyclopedia of 
Plants.—Sinelair’s Hortus Gramineus Woburnen- 


sis.—Sproule’s Treatise on Agriculture.—Treatise | 


on British Husbandry in Library of Useful Know- 
ledge.—Journal of the Royal Agricultural Society 
of England.—Catalogue of the Highland Soctety’s 
Musewm.— Low's Elements of Practical Agricul- 
ture. 

ALPACA, or Paca,—zoologically Auchenta Al- 
paca. A South American quadruped, possessing 
considerable resemblance to the sheep and the 
goat, very often regarded as merely a variety of 


at 
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| scription of domesticable animal. 
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the sheep, and recently the object of great in- 
terest for its sheep-like habits, and especially for 
its wool, but really belonging to the camel family, 
and formerly considered by naturalists as an ac- 
tual species of camel. The whole of the genus 
Auchenia or Llama, so far as known, possesses 
points of considerable interest to the British 
stock farmer, and at least another species of it, 
besides the Alpaca, presents strong claims for 
adoption as a domestic animal upon British hill- 
farms. Hence, were we strictly methodical, we 
would reserve a notice of all the species for an 


| article on the word Luama; but, as the Alpaca 


is the species of greatest interest, and has become 
popularly known among farmers, and is the me- 
dium through which interest in the other species 
is felt, and forms the topic of much mercantile 
speculation respecting both the naturalization of 
the animal and the produce of its wool, we make 
logic give way to utility, and set up the Alpaca 
as the representative of the whole genus Awch- 


| end. 


The llama was classed by Linnzeus, and other 


| distinguished naturalists of the last century, as 


a camel; and it was constituted a separate and 
distinct genus by Illiger, and named Auchenia in 


| allusion to the comparatively great length and 


slenderness of its neck. It differs from the 
camel in being a much smaller animal, in having 


' no hump on its back, and in wanting the broad 
_ elastic pad on the foot, which is so admirably 


adapted for traversing the arid wastes of the 
sandy wilderness; but it closely resembles the 
camel in the general structure and cellular ap- 


| paratus of the stomach, in the remarkable power 


of enduring prolonged thirst, in the expression 
of its large, full, overhung eye, in the division 
and mobility of its upper lip, in its fissured 
nostrils, slender neck, and meagre limbs, and in 
the long, woolly, and finely filamentous character 
of its clothing. The foot of the llama is directly 
and most beautifully adapted for climbing craggy, 
alpine heights, and proceeding with a free and 
fearless step among the chasms, pinnacles, and 
rocky wastes of mountain precipices; and, in 
common with the entire structure and all the 
instincts and natural habits of the animal, indi- 
cates the purpose of the infinitely wise and bene- 
ficent Creator, that the llama should enjoy com- 
fort to itself, and minister to the wants of man, 
amidst rugged and savage uplands of too stern a 
character, or too lofty an altitude, to be easily 
traversed, or profitably stocked, by any other de- 
Two springy 
toes, terminating in strong, short hoofs, and pro- 
vided beneath with rough, elongated cushions, 
constitute the body of each foot; the toes are 
completely divided from each other, yet lie 
mutually close, and assist each other’s action ; 
and the hoofs are laterally compressed, pointed 
at the tip, and hooked over nearly in the form of 
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The native country of all the species of llama 
is the most grandly mountainous in the world, 
the alpine portion of Chili and Peru, the sublime 
region of the Andes or Cordilleras from the equa- 
tor to nearly the southern extremity of South 
America, second in altitude only to the Him- 
alayan mountains of Hindostan, rising in suc- 


cessive ranges tier over tier from the seaboard of - 


the Pacific to altitudes far above the line of per- 
petual snow, and possessing, between base and 
summit, an epitome of all the climates and al- 
most all the countries of the globe. Along the 
seaward base of this stupendous region extends 
a narrow belt of plain, scorched with the rays of 
a vertical sun, and almost never refreshed by a 
fall of rain, yet so invigorated by heavy dews 
from the clouds, and animated by fertilizing rills 
from the mountains, as to enjoy a perpetual 
spring, and luxuriate in the richest vegetation. 
But along the acclivities, the summits, and the 
vast terraces of the lower ranges, tropical heats 
and plants are suddenly succeeded by those of 
the temperate zone; and after the summits of 
the middle ranges are attained, the rays of the 
sun lose their fervour and energy, the air is 
chilled, and vegetation dwarfed by freezing 


winds, and the ascents of the land are a series | 


of rocky, barren, icy regions, called by the na- 
tives punas, rising ridge above ridge in a struggle 
for terrific wildness and sterility, and succeeded 
in the far sky-soaring distance by an upper world 
of rocky crests and deep ravines, of alpine pin- 
nacles and massive crags, of awful precipices and 
horrid chasms, which human foot has never trod, 
and the eagle’s wing has scarcely overshadowed. 
In the zone of these wondrous regions, a little 
below the line of perpetual snow, and at altitudes 
of from 8,000 to 12,000 feet above the level of the 
sea, flocks of the domesticated species of the 
llama subsist themselves on the wild and scanty 
herbage, and constitute the chief care and the 
principal wealth of the mountaineer Indian ; 
and in a still higher zone, at altitudes of from 
12,000 to 14,000 feet above the level of the sea, 
under almost perpetual mist and snow, and in 
situations chiefly inaccessible to the foot or even 
the eye of man, live the wild species of the 
lama, travelling from peak to peak with the 
facility of the chamois and the swiftness of the 
gazelle, and seeming to find sustenance and com- 
fort almost from the naked rocks and glittering 
snows. “ Here, amidst broken and precipitous 
peaks, on the parapets and projecting ledges, 
slightly covered with earth, or in the valleys 
formed by the mountain ridges, like the Pyre- 
nean chamois, the llama and alpaca pick up a pre- 
carious subsistence from the mosses, lichens, ten- 
der shrubs, and grassy plants, which make their 
appearance as the snow recedes; or, descending 
lower down, revel in the pajonales, or, as they are 
called in some parts of the country, ichtales, 


claws, their upper surface like an acute ridge, | natural meadows of the ichu plant, the favourite 


and their under surface linearly concave. 


haunts of the tame and wild kinds. Thus the 


hand of man never prepares food for either kind, 
—hoth readily find it on their native mountains. 
Besides the extremes of cold, these animals have 
equally to endure the severities of a damp atmo- 
sphere; for while below it seldom rains, in the 
summer months, when evaporation from the sea 
is abundant, clouds collect, and being driven over 
the lower valleys by strong winds from the south 
and west, and condensed by the cold, burst on 
the highlands, where the rain falls in torrents, 
amidst the most awful thunder and lightning.” 
When the Spaniards first invaded Chili and 
Peru, they found the llama, not only in a wild 
state, but also domesticated by the inhabitants ; 
and struck with the similarity of its uses to those 
of the sheep of Kurope, they called it ‘ the sheep 


| of the country, and began to employ it in the 


same manner as the natives. Its flesh was eaten, 
its skin was made into leather, and its wool was 


| spun and manufactured into cloth. The living 


animal was also in great request, and of high 
value as a beast of burden; it carried ore from 
the mines in the mountains, in loads of from 80 
to 100 pounds, at the average speed of twelve or 
fifteen miles a-day, along difficult tracts, and 


| through the most rugged passes; and when too 
| heavily laden, or when urged to travel beyond 


its ordinary pace, it lay down, and obstinately 
refused to proceed. Augustine De Zarata, Span- 
ish treasurer-general of Peru in 1544, committing 
the common mistake of his countrymen in con- 
founding this remarkable animal with the sheep, 


| says, respecting the llama, “In places where 


there is no snow, the natives want water, and to 
supply this they fill the skins of sheep with 
water, and make other living sheep carry them, 
for, it must be remarked, these sheep of Peru are 
large enough to serve as beastsof burden. They 
can carry about one hundred pounds or more, 
and the Spaniards used to ride them, and they 
would go four or five leagues a-day. When they 
are weary, they lie down upon the ground; and 
as there are no means of making them get up, 
either by beating or assisting them, the load 
must of necessity be taken off. When there is a 
man on one of them, if the beast is tired, and 
urged to go on, he turns his head round, and 
discharges his saliva, which has an unpleasant 
odour, into the rider’s face. These animals are 
of great use and profit to their masters, for their 
wool is very good and fine, particularly that of 
the species called pacas (alpaca), which have 
very long fleeces; and the expense of their food 
is trifling, as a handful of maize suffices them, 
and they can go four or five days without water. 
Their flesh is as good as that of the fat sheep of 
Castile. There are now public shambles for the 
sale of their flesh in all parts of Peru, which was 
not the case when the Spaniards came first; for 
when one Indian had killed a sheep, his neigh- 
bours came and took what they wanted, and then 
another Indian killed another sheep in his turn.” 
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visited the new world, and who published his 
observations in 1790, says, “ There is nothing in 
Peru more useful or more valuable than the 
country sheep called llamas, and they are as 
economical as they are profitable. They have a 
long neck, similar to the camel, and this they 
require; for being tall and upright, they stand 
in need of an elongated neck to reach their food. 
The meat is good: that of the fawn is best and 
most delicate, although the Indians use it spar- 
ingly ; their principal object in rearing this breed 
of cattle being to avail themselves of its wool for 
clothing, and of its service to carry loads. The 
wool they were accustomed to weave into gar- 
ments, one of their kinds of cloth, called huasca, 
being coarse, and in more general use; while the 
other, known by the name of cumbi, was of a 
finer and more delicate quality. Of the latter, 
they still make mantles, table-covers, quilts, and 
various articles of ornamental dress, which are 
durable, and have a gloss upon them, as if partly 
made of silk. The Indians still possess large 
droves, consisting of 400 or 1,000 head each, 
which they load, and with them perform jour- 
neys, travelling like a string of mules, and carry- 
ing wine, cocoa, chuno, quicksilver, and other 
articles of merchandise, and more especially that 
which of all others is the most valuable, namely, 
silver, ingots of which they bear from Potosi to 
Arica, a distance of seventy leagues, as they for- 
merly did to Arequipa, more than twice as far. 
They are accustomed to a cold climate, and thrive 
best in the highlands. Often does it happen that 
they are covered with snow and sparkling with 
icicles, and yet healthy and contented.” Inca 
Garcilasso de la Vega, a native Peruvian, said, 
at a later period than D’Acosta, “ The domestic 


animals which God was pleased to bestow on the | 


Indians, congenial to their character, and like 
them in disposition, are so tractable that a child 


may guide them, more particularly those accus- | 


tomed to bear burdens. The skin was anciently 
steeped in tallow, in order to prepare it; after 


which the Indians used it for shoes, but the lea- | 


ther not being tanned, they were obliged to go 
barefooted in rainy weather. Of it, the Spaniards 
now make bridles, girths, and cruppers for sad- 
dles. The paca (alpaca) was chiefly valued for 
its flesh, but more especially for its wool, long, 
but excellent, of which the natives made cloths, 
and gave to them beautiful and never-fading 
colours.” Similar accounts are given by De Laet 
and Captain G. Shelvocke. 

The number of known varieties of the llama is 


five,—the taruga, the domestic llama, the guan- | 
The first and | 


aco, the alpaca, and the vicugna. 
the second of these appear to be varieties of re- 
spectively the alpaca and the guanaco; and the 
third, the fourth, and the fifth, appear to be dis- 
tinct species. Yet Baron Cuvier and Mr. Ben- 
nett pronounce the guanaco and the vicugna to 
be the only distinct species, and regard the al- 


D’Acosta, one of the earliest naturalists who , paca, the taruga, and the domestic lama as all 


| deer. 
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varieties of the guanaco, the first being distin- 
guished simply by an ample development of its 
wool. The alpaca, however, appears to us to pos- 
sess quite a sufficient breadth of peculiar charac- 
ter to entitle it to the rank of a separate species. 
The brown llama figured in the Naturalist’s Li- 
brary, and supposed there to be a distinct species, 
appears to be merely a dark-woolled individual of 
the domestic Nama; and the Chilihueque, which 
the writer of the article ‘ Brown Llama’ in that 
work seems to think a different animal from any 
of the ascertained species of llama, is just the 
domestic llama as found among the Chilese,—the 
names Chilihueque, Hanaca, and Guanaco, being 
merely variations of one another,—and the first 
of these names being applied by the Chilese to 
the domestic llama, while the second and the 
third are applied by most writers to the wild 
guanaco, or original form to which the domestic 


| lama belonged. 


The taruga or taruca is rather obscurely known, 
and figures principally in the accounts of De Laet. 
Though seemingly most allied to the alpaca, it pos- 
sesses the distinctive characters of a solitary or 
ungregarious habit, and of light and pendulous 
ears. It is larger, swifter, and of a more burnt 
colour than the vicugna; and it rarely associates 
with its fellows, but wanders solitarily about pre- 
cipices and among wild crags. In the time of 
the Incas, it was very abundant, and even ap- 
proached the immediate vicinity of towns. Gar- 
cilasso de la Vega mistook it for a species of small 
Its solitary habit, combined with its simi- 
larity in constitution and value to the alpaca, 
may possibly, at some very early period, instigate 
a search for it, and recommend its introduction 
to the most broken and rocky districts of Scot- 
land and Wales, where herbage is too scanty to 
afford sustenance to flocks. 

The domestic Hama differs from the guanaco 
chiefly in such properties as result from long 


| domestication, but is both stouter in the body 
and shorter in the neck; and it must be under-. 


stood as the variety principally referred to in 
all statements respecting the former Peruvians’ 
domestic animals and beasts of. burden. How 
early it became domesticated, is not known; but 
at the date of the Spanish invasion, it was found 
performing nearly the same offices to the Peru- 
vians, which the camel still performs to the 
Arabs. Its neck is very long; its tail is a little 
raised and curved down; its height at the top of 
the shoulders is about three feet and a half; its 
colour is occasionally brown, but usually either 
white or a mixture of white and brown; and its 
wool is considerably developed, and, but for the 
superior quality of that of the alpaca and the 
vicugna, would be in great request. It feeds 
chiefly upon mountain herbage, particularly upon 
a coarse rushy grass called ichu or ycho; and 
when it can obtain a sufficiency of this food, it is 
never known to drink; yet it possesses these re- 


_ markable habits of sustenance, as well as some 


ALPACA. 


other valuable properties, quite in common with 
the guanaco, the alpaca, and the vicugna. Its sa-. 
liva is always abundant and exceedingly offen- 
sive ; yet though formerly thought to be acrid, has 
been ascertained to be perfectly innocuous. The 
animal is, in general, very quiet and quite inof- 
fensive ; yet it occasionally yields to rather slight 
provocation; and when fairly irritated, it ener- 
getically strikes with its fore-feet, and inflicts 
very severe blows. Though still of much econo- 
mical value in its native land, it has been almost 
wholly superseded as a beast of burden by the 
introduction of the horse, the ass, and especially 
the mule, and has been lessened in its importance 
for wool and flesh by the introduction of the 
sheep, the goat, and the ox. 

The guanaco is more slender, and has the ap- 
pearance of more spirit and energy than the do- 
mesticated llama ; but it soon accustoms itself to 
captivity. Its wool is finer than that of the do- 
mestic llama, but not so long; and its colour is 
grey in the head and ears, and a rich rufous 
brown in the body. It lives among the moun- 
tains during summer; but descends to the val- 
leys, and is hunted by dogs and men on the ap- 
proach of winter. “The guanaco,” says Mr. Dar- 
win, in the Voyage of the Beagle, “abounds over 
the whole of the temperate parts of South Amer- 
ica, from the wooded islands of Tierra del Fuego, 
through Patagonia, the hilly parts of La Plata, 
Chili, even to the Cordillera of Peru. Although 
preferring an elevated site, it yields in this re- 
spect to its near relative, the vicugna; on the 
plains of Southern Patagonia, we saw them in 
greater numbers than in any other part. Gen- 
erally they go in small herds from half-a-dozen 
to thirty together ; but on the banks of the St. 
Cruz, we saw one herd which must have contained 
at least five hundred. On the northern shores of 
the strait of Magellan, they are also very numer- 
ous. Generally the guanacoes are wild and ex- 
tremely wary. The sportsman frequently receives 
the first intimation of their presence by hearing 
from a distance the peculiar, shrill, neighing note 
of alarm. If he then looks attentively, he will 
perhaps see the herd standing in a line on some 
distant hill, On approaching them, a few more 
squeals are given, and then off they set at an ap- 
parently slow but really quick canter along some 
narrow beaten tract to a neighbouring hill. On 
the mountains of Tierra del Fuego, and in other 
places, I have more than once seen @ guanaco, on 
being approached, not only neigh and squeal, but 
prance and leap about in the most ridiculous 
manner, apparently in defiance as a challenge. 
These animals are very easily domesticated, and I 
have seen some thus kept near the houses, al- 
though at large on their native plains. They 
are, in this state, very bold, and readily attack a 
man by striking him from behind with both 
knees. The wild guanacoes, however, have no 
idea of defence; even a single dog will secure 
one of these large animals till the huntsman can 
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come up. In many of their habits, they are like 
sheep in a flock. Thus, when they see men ap- 
proaching in different directions on horseback, 
they soon become bewildered, and know not which 
way torun. This greatly facilitates the Indian 
method of hunting, for they are thus easily driven 
to a central point and encompassed.” ‘The flesh 


of the guanaco, though good, is inferior to that: 


of the domesticated llama. 

The alpaca is as large as the guanaco, but pro- 
portionately shorter in the limbs; it is less fleet 
than the guanaco, yet resembles it in general 
habits; it frequents a higher and colder range of 
elevation, and is frequently seen with herds of 
the vicugna; its forehead, instead of being re- 
gularly arched to the nose, rises abruptly promi- 
nent above the eyes; its colour is occasionally 
black, but usually a deep fawn; and its wool is 
long, silky, delicately fine, and disposed in long 
flakes or tassels. Mr. W. Dawson, at the ninth 
and tenth meetings of the British Association, 
held in Birmingham and Glasgow, exhibited na- 
tive samples of alpaca wool, and manufactured 
undyed specimens in imitation of silk, as black 
as jet; and he urged that the animals producing 
it ought to be propagated in England, Ireland, 
Scotland, and Wales, and stated that it was emi- 
nently adapted by its natural habits to at least 
the Scottish and the Welsh highlands. The wool 


| of the specimens exhibited was from six to twelve 


inches in length. Alpaca wool became known to 
the British manufacturer only about the year 
1834; and the quantity of Peruvian wool, prin- 
cipally alpaca, imported into Britain during the 
six following years was 8,000 bales in 1835, 12,800 
in 1836, 17,500 in 1837, 25,765 in 1838, 34,543 in 
1839, and 34,224 in 1840. The total consump- 
tion of alpaca wool in this country, in the seven 
years ending December 1843, is estimated by Mr. 
Walton at 12,000,000 lbs. 

The vicugna or vicuna is a smaller animal, and 
more slender in its proportions, than either the 
guanaco or the alpaca. Its limbs are thin; its 
neck is attenuated and curved somewhat like 
that of the swan ; its forehead is broad and pro- 
minent, yet not so abrupt as that of the alpaca; 
its muzzle is narrow; its head is short; its eyes 
are large; its ears are long; the ‘height of its 
body at the tip of the shoulder is about two feet 
and a half; its colour is a pale yellowish white, 
passing into white on the under parts; and its 
wool is extremely delicate and soft, resembles the 
fur of the beaver, is from one inch to three inches 
in length, and possesses the property of resisting 
‘heat, so as to be a most suitable material for the 
manufacture of caps. The vicugna, except for 
having no horns, and being rather large, might 
very readily be mistaken for a goat; it lives in 
herds, and has great swiftness of foot; it is in- 
vigorated, rather than annoyed, by frost and 
snow; it closely resembles the chamois of the 
Kuropean alps in agility, vigilance, wildness, and 


precipitous retreats, on bleak and elevated ranges 
of the mountains, close cn the region of perpetual 
snow. It occurs in Chili, but is found principally 
in the Cordilleras of Copiapo, Coquimbo, and Peru; 
it was, at one time, very numerous, but has now 
become much more rare. For the sake of its 
wool alone, thousands of individuals of it are 
annually killed by every method of ensnarement 
and assault. We have given a very accurate re- 
presentation of this species in Plate IV. (ug. 1. 
All the species and varieties of the llama, but 
particularly the alpaca and the vicugna, hold so 
conspicuous and valuable a place among wool- 
bearing animals, that one might have expected 
them to be introduced to Kurope, and domesti- 
cated upon the mountains of Spain, Italy, Swit- 
zerland, Germany, and Great Britain, with all 
possible speed after the conquest of America. 
Europeans found some domesticated, and the 
others domesticable, throughout Chili and Peru; 
they observed and admired their rich combina- 
tion of useful properties, and their remarkable 
adaptation to new and difficult situations; they — 
saw their wool to be singularly fine and silky, 
and to be easily convertible into woven fabrics by | 
even the clumsy manipulations of the Indians; 
and yet, with a surpassing indifference which 
excites our highest astonishment, neither they | 
nor their successors of eight generations seem to 
have formed a thought of introducing the hardy 
and rich wool-bearing race to the countries of 
Europe. Now, however—though in a very in- 
ferior degree to what the interests of stock far- 
mers, of fabric-manufacturers, and of the whole 
community demand—attention to the lama 
genus as a suitable line for very upland districts, 
has been generally excited throughout Great Bri- 
tain. “Mr. Bennet of Faringdon,” says Mr. Wal- 
ton, in his Memoir of the year 1841, “had a pair 
of llamas sent to him from Peru, twenty years 
ago, and fed them as sheep are usually fed, with 
hay and turnips, in the winter. From his own 
experience, he found that they are particularly 
hardy and very long lived. He increased his 
stock, and has actually had six females at a time 
which have had young ones. Of these, very few 
have died. The number of Peruvian sheep in 
the kingdom at present (July 1841) may be esti- 
mated thus;—the Harl of Derby, Knowsley Hall, 
Lancashire, sixteen; the Marquis of Breadal- 
bane, one; the Duke of Montrose, three; Earl 
Fitzwilliam, one; Zoological Gardens, Phoenix 
Park, Dublin, six; Zoological: Gardens, Regent’s 
Park, two; J. J. Hegan, Esq., Harrow - Hall, 
Cheshire, seven; Charles Tayleure, Esq, Park- 
field, near Liverpool, five; John Edwards, Esq., 
Pye-Nest, Halifax, six; Mr. Stephenson, Oban, 
six; William Bennett, Esq., twelve; Mr. Cross, Sur- 
rey Zoological Gardens, one ; Mr. Atkins, Zoolo- 
gical Gardens, Liverpool, three; and in travel- 
ling caravans, four ;—total, seventy-nine. Lately 
six more arrived in Liverpool. The existence of 
this number among us, supported by their healthy 


timidity ; and it frequents the most rocky and 
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appearance, as reported to me from every quar- 
ter where I have been able to institute inquiries, 
is a better proof of the capacity of Andes sheep to 
adapt themselves to our climate than any further 
arguments or elucidations which I could adduce.” 
The animals, too, would obviously thrive far bet- 
ter when enjoying liberty on the mountains, than 
when imprisoned in caravans, in zoological gar- 
dens, and in gentlemen’s parks; they could sus- 
tain themselves on the coarsest herbage, such as 
the ycho of their native cordilleras; they would, 
in not a few situations in Great Britain, live and 
prosper where sheep would famish and die; they 
most probably would escape all the accidents from 
snow-storms, and most of the attacks from disease 
to which our sheep are liable; and, from the sin- 
gular richness of their wool, and the smartly in- 
creasing demand for it which follows the intro- 
duction of fair specimens to the market, they 
would not improbably, on even lowland farms or 


| on costly pastures, yield a more profitable return 


than sheep. See article Woonr—7Zhe Pictorial 


| Museum of Animated Nature—The Naturalist’s 
| Inbrary.— Voyage of the Beagle.—Mr. W. Walton’s 
| Memoir on Peruvian Sheep as quoted in John- 


son’s Farmer's Hneyclopedia.—Portraits and Spe- 
cumens in the Highland Society’s Museum. 

ALPINE-BROOK,—botanically Saxifraga Riv- 
A small, evergreen herbaceous plant, of 
the same genus as the universally known WVone- 
so-preity. It grows wild on some of the loftiest 
of the Scottish mountains. 

ALSINE,—popularly Cutckwerp. A genus-of 
annual weeds of the clove tribe. They grow 
about a foot high, and flower in July. Three 
species are known in Britain, and three are un- 


| known; and one of the former is a native of 


British fields, the second is a native of France, 


| and the third is a native of the south of Europe. 


ALSTR@IMERIA. <A genus of superb South 
Atnerican plants of the amaryllis tribe. Five 


| species are cultivated in Great Britain; and nine 


other known species have not been introduced. 
Three of our species are ornamental, bulbous, 
greenhouse plants; one—the striped-flowered, 
Alstremeria ligtu—produces useful fruit; and 
one— Alstremeria salsilla or ovata—a twining 


| plant, cultivated in Peru and the West Indies for 


its eatable roots, and recently recommended to 
the attention of British farmers for the similar- 
ity of its produce to potatoes, is shown in Plate 
XA VIT., and more fully noticed in article Liny. 
ALTERATIVES. Medicines designed to effect 
a slow salutary change in a diseased condition of 
horses or cattle, without interfering with their 


| food or work, or exciting any sensible evacuation. 


But by conventional usage, alteratives have come 
to mean only such medicines as are designed to 
remove diseases of the skin, the digestive organs, 
or the circulation; and, in a shamefully large 


| proportion of instances in actual practice, they 
| mean drugs of all sorts which are prescribed by 
empiricism or administered by well-meaning but | 


ALTHAA FRUTEX. 


culpable ignorance. Alteratives appear.to have 
become a sanction for all sorts of slow-dosing and 
general physicking, and ought either to be rigidly 
defined or totally abolished. Common sense re- 


quires that when an animal is unwell, the precise | 


disease under which it suffers should be ascer- 
tained, and a precise and expeditious remedy 
applied. If the illness of a horse be a disease of 
the skin, let nitre, sulphur, and black antimony 
be used; if there be any tendency to grease, let 
some resin be added to each ball; and if there 
be accompanying weakness, let a little gentian 
and ginger be added; but, be the case what it 
may, let not the delusion of alterative treatment 
be permitted to prescribe the use of any form of 
mercury, or of any of the heating spices, the min- 
eral acids, or the mineral tonics.—If a cow is 
unwell, let her be bled or physicked according to 
the exact nature of her disease, but let not her 
digestion be nauseated or her constitution ruined 
by a constant dosing with various drugs. “To 
a cow with yellows or mange,” says Mr. Youatt, 


“or that cannot be made to acquire condition, | 


or where the milk is diminishing, small quanti- 
ties of medicine are often administered under the 
tempting but deceptive term of alteratives. They 
had much better be let alone in the majority of 
cases. 
cattle is far more connected with a diseased state 
of their complicated stomachs, and particularly 
with obstruction in their manyplies, than with 
any other cause; the alteratives then should be 


small quantities of purgatives with aromatics, as | 
epsom salt or sulphur with ginger, or, what would 


be still preferable, rock salt in the manger for 


them to lick, or common salt mingled with their | 


food. There can, however, be no doubt that, in 
many cutaneous affections, and especially where 


mange is suspected, alterative medicines will | 


be very beneficial. They should be composed of 
AKthiop’s mineral, nitre, and sulphur, in the pro- 
portion of one, two, and four, and in daily doses 
of from half-an-ounce to an ounce.” 


ALTERNATE HUSBANDRY. The system of | 


farm management which alternates land between 
grass and tillage; so as to have part of a farm in 
sward, and part clear of all herbage except the 
tillage crop. This system changes any field or 
series of fields from grass to tillage, or from tillage 
to grass, as the nature of the land or the compa- 
rative profits of grazing and tillage husbandry 
require ; and, in many situations, it is more re- 
munerating, less laborious, and keeps lands freer 
from weeds, and from the risk of manurial ex- 
haustion, than the system of a constant rotation 
of tillage crops or of mere occasional summer 
fallowing. See articles Huspanpry, Rorarion, 
and GRASSES. 

ALTHAA. See 
HOCK. 

ALTHAA FRUTEX or Syrian Maittow,— 
botanically Hibiscus Syriacus. A hardy shrub of 
the Hibiscus kind, and Mallow family. It is a 


MarsumMatLow and Houty- 


The want of condition and thriving in | 


| land above the level of the sea. 
| portant element in all just calculations respect- 
| ing vegetable physiology, the making of planta- 
| tions, and the rotation of crops. 


native of Syria, but flowers freely in almost any 
common garden ground in England, and is one 
of the most beautiful of our ornamental shrubs. 


| The well-defined and thoroughly-established vari- 


eties of it are six,—the purple-flowered, the red- 
flowered, the white-flowered, the striped-flowered, 
the double white, and the double purple, and all 
attain a height of eight feet, and bloom in August 
and September. Their branches are smooth, 
whitish, and not very numerous; their leaves 
are ovate-spear-shaped, serrated, of a pleasant 


green, and growing on short irregularly-situated ' 


footstalks; and their flowers have longer foot- 
stalks than the leaves, and come out with them 
from the sides of the young shoots in such a 
manner as often to garnish the young shoots over 
their whole length. The Alihea frutex is easily 


| propagated from either seeds, layers, or cuttings. 


ALTITUDE or Exevation. The height of 


This is an im- 


Vegetation, in 
ascending above the level of the sea, undergoes 
modifications analogous to those which attend 


_ its progress from the equator to either pole. Thus 


| 600 feet of altitude above sea-level is found to 


be equal, in its influence upon both indigenous 
and cultivated vegetation, to a removal of one 
degree from the equator, or between 60 and 70 
miles toward the north or south; so that a 
situation only a few feet above sea-level in the 
latitude of Edinburgh is equal, in its genial 
powers, to a situation about 3,000 feet above 
sea-level in the latitude of London, and the height 
of 4,000 or 5,000 yards in the hottest parts of the 
globe produces changes as distinct as the 2,000 
leagues or more which lie between the equator 
and the polar regions. Other elements than mere 
altitude, indeed, contribute to the aggregate char- 
acter of climate,—particularly the direction of 
slope or exposure, the angle of elevation, the low- 
ness or mountainousness of surrounding country, 
nearness or distance from the saline vapours of 
the ocean, favourableness or unfavourableness of 
surrounding surface for natural ventilation, the 
direction, force, and temperature of the prevail- 
ing winds, the amount and modifications of at- 
mospheric moisture, the mineral constitution and 
mechanical condition of both the immediate and 
the surrounding soil, and the general prevalence 
of marshiness or aridity, of natural forests or 
cultivated fields, of pastoral grounds or arable 
farms ; and so greatly do these elements and some 
others modify temperature, that dsothermal lines, 
or lines of equal heat as drawn by observation 
around the globe, are found to make very sur- 
prising curvatures, and to vary, in numerous in- 
stances, to the enormous extent of eight or ten 
geographical degrees [see article ChimaTE]; yet 
altitude alone is so great an element, and exerts 
of itself so powerful an influence, that, in any 
one country or series of contiguous countries of 


ALTITUDE. 


tolerably uniform character in soil and cultiva- 
tion, it may fairly be regarded as the equivalent 
of climate, in the proportion of 600 feet of alti- 
tude to one degree of latitude. The reason of 
this is, that altitude involves diminution of heat, 
dryness of air, protracted duration of light, a de- 
crease of depth in the volume of the air, and a 
scarcity of those substances which are produced 
by the decomposition of organic bodies. 

The higher we ascend, the shallower the upper 
stratum of air becomes; whence the excessive 
cold at great heights; for it is the action of the 
atmosphere upon the rays of light which extracts 
the caloric from them, and we know that the 
extraction of caloric diminishes in proportion as 
the mass of air traversed by the rays is shallower ; 
but, on the other hand, the light is purer and 
more active, just as if caloric was really a simple 
transmutation of light, as some naturalists have 
conceived it to be. The weight of the atmo- 
sphere, which at the level of the sea supports a 
column of mercury 28 inches high, diminishes as 
we ascend; so that at the elevation of 6,000 yards 
it will only support a column of 13 inches and 
some lines high. A consequence of this fact is, 
that the vaporization of fluids takes place on high 
mountains at a very low degree of heat. Not- 
withstanding this, however, the decrease of heat 


is so great, that the ambient air is very slightly | 


impregnated with moisture. It is true that 
heights have not the long days of the polar re- 
gions ; but they receive the rays of the sun earlier 
than the plains, and are quitted later by them, so 
that their nights are shorter than in levels. In 
fine, substances which have been formed by the 
decay of organized bodies, are rare on mountains, 


the rains as well as the waters of the springs dis- | 


solving them, and carrying them away as they 
run off into the valleys. 
but these causes united must act powerfully upon 
vegetation. 
cause the plants on mountains to transpire co- 
piously ; the severity of the cold, the dryness of 
the atmosphere, the shortness of the nights, the 
scarcity of humus, will impede the enlargement 
of their leaves, and the growth of their stems ; 


the strength of the light, and the protracted du- | 
ration of the day, will accelerate the induration | 


of all the parts of their frame. 

The course of vegetation on mountains had not 
escaped the penetration of Tournefort. At the 
foot of Mount Ararat he had observed the plants 
which grow in Armenia; a little higher, those of 
Italy and France; above, those of Sweden; and 
upon the summits, those of Lapland. Observa- 
tions of the same kind had been subsequently 
made on Mount Caucasus, the Alps, the Pyrenees, 
and other mountains of the Old continent. Every 


botanist had learned that many of the alpine - 


plants, that is to say, plants which grow on the 
various high lands of Europe and Asia, are like- 
wise met with at Spitsbergen, in Nova Zembla, 
Lapland, and Kamschatka. Swartz had discoy- 


It cannot be doubted, | 


The slightest degree of heat will | 


aa 


| 


: al 
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ered on the mountains of Jamaica, under a still 
hotter sky, if not plants exactly of the same spe- 
cies with those of our alpine pheenogamous ones, 
at least some that were analogous to them; and 
a great many of the cryptogamous species’ pre- 
cisely the same as our own: For example, /una- 
ria hygrometrica, Brywm serpyllifolium and. cespi- 
tetium, Sphagnum palustre, Dicranum glaucum, 
&c. Linnzeus, in his own way, had summed up 
these facts inan axiom. “The different kinds 
of plants,” says he, “show by their stations the 
perpendicular height of the earth.” Yet it was 
not till lately that any exact survey had been 
taken of this interesting department of botani- 
cal geography. The first connected series of re- 
searches made with the direct intention of ascer- 
taining the progressive succession of plants on 


| mountains, was instituted by M. Ramond. That 


celebrated individual devoted ten years to the 
investigation of the entire chain of the Pyrenean 


| mountains; and studied it not only as a geome- 
| trician, natural philosopher, and mineralogist, 


but also as one of the most skilful of botanists; 
he discovered the stations to which the different 
species of vegetables belong, and the special cir- 
cumstances which sometimes cause a derange- 
ment in the natural order of their succession. 
We shall here shortly point out some of the re+ 
sults of his observations. The Common oak 
(Quercus robur) grows in the plains, on a level 
with the sea; reaches the slopes of the moun- 
tains, and ascends to the height of 1,600 yards. 
It degenerates in proportion as it approaches the 
point where it ceases to vegetate. The beech 
(Fagus sylvatica) makes its first appearance at the 
height of 600 yards above the sea, and its last 200 
yards above the oak. The silver-fir (Prcea pecti- 
nata), and the yew (Taxus communis), show them- 
selves at 1,400 yards, and go on to about 2,000. 
The Scotch-fir (Pinus sylvestris), and mugho pine 
(Pinus.pumilio), take their stations between the 
heights of 2,000 and 2,400 yards, There the trees 
stop, and shrubs, with a juiceless foliage, and low 
or creeping stems, present themselves; these lie 
hid beneath the snow in the winter. Among 
them are some of the Rhododendrons, Daphnes, 
Passerinas, the Globularia repens, the two species 
of Salix, herbacea, reticulata, &c. Soon after we 
meet only small herbs with perennial roots, spread- 
ing radical leaves, and a naked stalk. These, 
with the Lichens and Byssi, arrive at the height 
of 3,000, and even 3,400 yards. The first that 
occur are the Gentiana campestris, Primula vil- 


losa, Saxifraga longifolia, and Azzoon, &c.; then 


Ranunculus alpestris, nivalis, parnassifolius, Arctia 


alpina, and finally, Ranunculus glacialis, Saxi- 
fraga cespitosa, oppositifolia, Androsacea, and 


Groenlandica. The last brings us to the borders 
of eternal snow, 

Botanists who have explored the Alps, have re- 
marked phenomena perfectly corresponding with 
those observed by M. Ramond in the Pyrenees, 


ALTITUDE. 


ae: 


Bonpland 40 demonstrate the succession of modi- 
fications in the vegetable structure on the highest 
mountains yet known, and in one of the hottest 
and most fertile regions of our globe. Baron 


Humboldt made similar observations, as to suc-° 


cessive zones of vegetation, in his personal ascent 
of Teneriffe. The first zone, extending from the 
coast to a height of from 400 to 500 yards, is a 
region of vines, well cultivated, and producing 
vines, olives, wheat, plantains, and date-trees ; 
the second, extending from the preceding to a 
height of about 1,800 yards, is a region of laurels, 
producing a sward of mosses and grasses, and 
many plants with showy flowers; the third, ex- 
tending from the second to a height of about 
2,770 yards, is a region of pines; the fourth is a 
region of brooms, of nine or ten feet in height, 
and affording sustenance to wild goats; the fifth 
is a zone of mere alpine grasses and cryptogamic 
plants, scantily covering heaps of lava; and the 
sixth is a region of absolute sterility, producing 
not even mosses or lichens. The great power 
which mere altitude exerts over climate and vege- 
tation explains the interesting facts, that regions 
have usually a poor or a rich flora in the degree 
of their own diversity of surface,—that the plants 
of two countries within the same parallels of lati- 
tude, the one a mountainous and the other a 
champaign country, constitute totally different 
groups,—and that the plants of even the same 
country and the same latitude, as those of the 
north-west and the north-east coasts of America, 
or as those of the south-east and the south-west 
coasts, are sometimes very widely dissimilar. 
“In the equinoctial countries of America,” says 
M. Brisseau Mirbel, “vegetation displays itself 
to the view of the observer as on the gradually 
rising steps of an immense amphitheatre, the base 
of which sinks below the waters of the ocean, 
while its summit reaches to the foot of the gla- 
ciers which crown the Andes, 5,000 yards above 
the level of the sea; showing that in America 
there are vegetables which grow at the height of 
1,600 or 1,800 yards beyond the point where vege- 
tation ceases in the Pyrenees and Alps; a differ- 
ence that does not depend solely upon latitude, 
but likewise, according to M. Ramond, upon the 
breadth, or, if you will, the thickness of the chain 
of mountains. In chains of but little breadth, 
such as those of Europe, the air and temperature 
of the plains have an influence, which is con- 
stantly tending to confound the limits of the dif- 
ferent kinds of vegetables; but this is not the 
case in the chain of the Andes, which is from 48 
to 60 leagues in breadth. Messieurs Humboldt 
and Bonpland have had also this advantage in 
their researches, that as these were made under 
the equator, they have been enabled to trace the 
whole series of modifications which are to be met 
with between the two extremes of temperature 
found at the surface of the globe; while other 
botanists, having explored none but the northern 
mountains of the Old continent, could only trace 


ie it was reserved for Messrs. Humboldt and 
(pelea 


ALTITUDE. 


the modifications between a mean temperature 
and extreme cold. The plants which belong to 
dark and humid abodes, such Boletus ceratopho- 
gus, and botrytes, Lichen verticillatus, Gymnoderma 
sinuata, and Byssus speciosa, are found on the 
vaults of caverns and the woodwork of mines, 
as well in Mexico as in Germany, England, and 
Italy. Concealed within the bowels of the earth, 
these less perfect species constitute the last zone 
of vegetation. Next come the plants which be- 
long to fresh-water and salt-water. Of these, a 
great portion grow without preference in every 
degree of latitude; the medium in which they 
exist preserving a more equable temperature than 
the atmosphere. Duck-weed (Lemna minor), and 
the Greater reedmace or cat’s-tail (Uypha latifo- 
lia), grow in the marshes both of Asia, Europe, 
and America. The Zypha latifolia belongs in 
common to Jamaica, China, and Bengal. Pro- 
bably there is no region on the globe where the 
gray bog-moss (Sphagnum palustre) is not to be 
found. This indifference to climate is still more 
remarkable in the sea-plants, such as the Fuci, 
Lavers, and Ceramia. The gulf-weed (Mucus na- 


tans), detaching itself from the rocks on which 
it grew, and forming shoals of an immense extent 
at the surface of the water, obstructs the way of 
the ships as well towards the poles as under the 
line. On a level with the sea to the height of 
1,000 yards, we find the palms, the liliaceous 
plants, the plantain trees, the Scitamineze, the 
genera Theophrasta, Musseenda, Plumeria, Ceesal- 
pinia, Hymenzea, the Cecropia peltata, the balsam 
of Tolu, the cusparé or cinchona of Carony, with 
| crowds of other species which grow only in a very 
hot temperature. Thisis the zone of the palms; a 
tribe conspicuous for the elegance and grandeur 
of part of its species, and forming one of the chief 
ornaments of the scorching plains that lie be- 
tween the tropics. Some of them thrive, how- 
ever, in more temperate regions. The Ceroxylan 
andicola, a fine palm, rising .60 yards in height, 
grows in the Andes at Tolima and Quindiu, in 
the 4° 25’ of northern latitude, setting off at 1,860 
yards above the sea, and continuing to the height 
of 2,870, an elevation where the atmosphere is at 
a moderate degree of warmth. Another species 
has been discovered at the straits of Magellan, 
towards the 53° of southern latitude. Two sorts, 
the fan-palm (Chamerops humilis) and date-tree, 
are even seen to grow on our side of Europe, 
upon the coasts of the Mediterranean, and not 
far from the foot of the Pyrenees, thus advancing 
their tribe to beneath the 43d degree of northern 
latitude. But these are the exceptions; the 
palms in general confining themselves to the hot- 
test parts of the globe, and none being met with 
towards the polar regions. The zone of the ar- 
borescent Ferns and the Cinchonas succeeds to 
that of the Palms and Scitaminese. The ferns 
begin at 400 yards, and end at 1,600. The cin- 
chonas grow to about 2,900 yards high. The 
gute begin to appear at 1,700 yards. These are 
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deciduous, and by their periodical evolutions from 
the bud, remind the European, while wandering 
in these distant regions, of the mild springs of 
his native land. Trees cease to grow at the ele- 
vation of 3,500 yards, where the shrubs, which 
before had formed but a small part of the vege- 
tation, take their place, and cover the whole soil. 
A good deal lower, at about 2,000 yards, the Gen- 
tians, Lobelias, Crowfoots, or Ranunculuses, &c., 
which answer to our Alpine plants, have already 
begun to show themselves, and keep on from 
thence to 4,100 yards. At this point, where snow 
occasionally falls, the grasses, whose numerous 
species were mingled in the vegetation of the 
lower steps of the amphitheatre, begin to reign 
alone. The oat-grasses (Avena), bent-grasses 
(Agrostis), cock’s-foot-grasses (Dactylis), panic- 
grasses (Panicum), feather-grasses (Stipa), Jarava, 
&c., here cover the face of the mountains, and con- 
tinue their career up to 4,600 yards, the point at 
which phzenogamous vegetation ceases.” 

Any considerable altitude of the site of an in- 
tended plantation above sea-level, will so greatly 
influence vegetation, even in spite of the utmost 
possible suitableness of soil and culture, as to 
render the rejection of the less hardy kinds of 
trees indispensable. The birch genus and some 
of the pine or fir tribe were found by Humboldt 
to grow at higher altitudes than any other kind 
of trees. In latitude 20°, the pine grows at alti- 
tudes of from 12,000 to 15,000 feet above sea- 
level, while oak has not been observed at an alti- 
tude of more than 10,300. The hooked pine, 
Pinus uncinatus, the red spruce fir, Adies rubra, 
and the common birch, Betula alba, occur at higher 
altitudes than any other trees, and nearest to the 
limits of perpetual snow, on Mount Caucasus and 
on the Pyrenees; but in latitudes 45° and 46° 
upon the Alps, the common spruce is not found 
at a higher altitude than about 5,900 feet,—and 
in latitudes 67° and 70° in Lapland, the birch is 
found at the altitude of 1,600 feet. The influence 
of different altitudes on the distribution and 
growth of forest trees, is evident even in the 
woodlands of Great Britain. The pine, the fir, 
and the birch occupy regions of even British 
uplands which are not inhabitable by other trees ; 
the sycamore and the mountain ash grow in a 
zone below the regions of pines; and the oak, 
the beech, the poplar, the ash, and the chestnut, 
grow on hilly grounds lower than the zone of 
the sycamore, and higher than can be inhabited 
by numerous acclimated exotic trees. When, 
therefore, the ground intended for a plantation 
is so high in England or so far north in Scotland 
as to belong to the alpine zone of climate, the 
only species of plants selected for it ought to be 
the Scotch fir, the Norway spruce, the larch, the 
hooked pine, the common birch, the sycamore, 
and the mountain ash. 

Any considerable altitude in the position of a 
farm, not alone affects it with a lower tempera- 
ture, a greater moisture, and stronger winds than 


if it were situated in a low plain or valley, but 
entails upon it a number of both consequent and 
accompanying disadvantages. Its grass lands 
yield a less succulent and nourishing herbage, 
and are slower in reproduction ; its cereal crops 
bear less plump grain, run more to straw, and 
are longer in ripening and more liable to acci- 
dents; its soils are more seriously washed away 
by heavy rains, and more deprived of their finest 
particles after every process of tilling and pul- 
verization ; its facilities for obtaining extraneous 
manures are much fewer, and its obstacles to 
every description of horse labour more numerous 
and stubborn ; its lands are colder, more denuded 
of argillaceous and calcareous powders, more 
eritty, gravelly, and churlish, and less fitted, in 
both mineralogical and mechanical condition, for 
producing wheat or the other valuable grains; 
and its whole economy is less compact within, 
less independent of exterior aids, and less freely 
connected with surrounding farms and the neigh- 
bouring markets. But the directly climatic in- 
fluence of altitude upon a farm is comparatively 
great. In latitudes 54° and 55° in Great Britain, 
an altitude of 500 feet above sea-level is the high- 
est at which wheat can be cultivated with any 
probability of profit; and even there, the grain 
is liable to be very light, and will frequently be 
a month later in ripening than such as grows on 
the neighbouring plains. In the same latitudes, 
an altitude of from 600 to 800 feet, according to 
the exposure, the nature of the soil, and other 
modifying circumstances, is the highest at which 
barley and oats can be profitably cultivated ; and 
in backward seasons, crops grown at these alti- 
tudes will be of small value, and will sometimes 


_ yield nothing but straw. Yet in the loftiest hills 


and second-rate mountains of the county of Wick- 
low in Ireland, rye has long been successfully cul- 
tivated on lands and in positions where barley 
and oats would be entire failures. 

On farms in high and humid situations in the 
lowlands of Scotland, or in the practicable parts 
of the Scottish highlands, the principal objects of 
husbandry ought to be good grass for pasture, 
and the securing of an ample supply of winter 
food for live stock; and the attainment of these 
objects ought to be sought by the improvement 
of grass lands, the wise management of hay-mea- 
dows, the cultivation of lands fit for producing 
turnips and other green crops for cattle, the 
growing of potatoes for the use of man, and the 
incidental production of grain crops in the or- 
dinary steps of rotation necessary for the most 
regular, permanent, and profitable supply of grass, 
hay, and turnips. See Grass, Lanps, PastuREs, 
Farms, Wastes, Drainine, IRR1e@arion, and other 
articles. In all such situations tillage is advis- 
able only in so far as it conduces to the produc- 
tion of turnips and hay, and the permanent im- 


| provement of the soil for pasture; and the crops 
_ of grain, which necessarily form parts of the ro- 


tation, can never be depended on for profit, ex- 


cept as yielding straw for the feeding and litter- 
ing of cattle, and for the preparation of suitable 


manure for turnips. The most suitable rotation 
is, first, oats from old ley ; next, turnips, and the 
necessary proportion of potatoes, with the whole 
of the manure produced on the farm; next, early 
oats or barley, sown with grass and clover seeds; 
next, hay ; and then a continuation of the grass 
into pasture during at least three years, and dur- 
ing as much longer a period as will comport with 
a due extent of the farm being under tillage for 
the raising of turnips and the full consumption of 
manure.—Keith’s Botanical Lexicon.—Humboldt’s 
Travels —Dr. Prout’s Bridgewater Treatise—M. 
C.F. B. Mirbel’s General Views of Vegetable Na- 
ture—Treatise on Planting in Library of Useful 
Knowledge—Sir John Sinelair’s Code of Agricul- 
ture—Sir John Sinclair's General Report of Scot- 
land. 

ALUM. A double salt, consisting of the sul- 
phate of potash and the sulphate of alumina. It 
is a white coloured, translucent salt, crystallizes 
in regular octahedrons, has a powerfully astrin- 
gent and somewhat acid taste, is usually sold in 
large crystalline masses, and makes a consider- 
able figure in the veterinary surgeon’s collection 
of drugs. According to the analysis of Berzelius, 
it consists of 34:23 of sulphuric acid, 10°86 of 
alumina, 9°81 of potash, and 45:00 of water. It 
dissolves in from 15 to 18 times its weight of | 
cold water, and in less than its own weight of 
boiling water. It is found native, as an efflores- 
cence from certain rocks and soils, and is made 
from various aluminous minerals. It is manufac- 
tured in very large quantities at Whitby in York- 
shire, and Hurlet in the vicinity of Paisley. Alum 
is a most important salt for the arts, especially in 
dyeing and colour- printing, forming the chief 
basis for light and bright colours. In medicine, 
it is a powerful astringent, and as such is used | 
both internally and externally. In a state of 
fine powder, it 1s sometimes externally applied, in 
veterinary practice, for stopping bleeding and 
destroying small excrescences, and sometimes 
blown through a quill into the eye for the re- 
moval of specks of long continuance. A mixture 
of alum, in doses of two drachms, with other as- 
tringents, is sometimes administered internally 
in cases of diarrhoea, diabetes, and hemorrhage; 
but, always in this form, and often in any form 
whatever, it is far more likely to be mischievous 
than beneficial. Alum lotion, made by dissolving 
from six to eight drachms of alum powder in two 
pints of water, is a frequent and tolerably effica- 
cious application for superficial sores, cracked 
heels, and mild forms of grease, but ought not to 
be used till the surrounding inflammation has 
been subdued ; and, in its weakest state, it is of- 
ten employed for the cure of wounds or ulcers in 
the mouth of animals, and of canker in the ear of 
dogs. A solution of alum, double the strength of 
this lotion, and rendered increasingly powerful by 
the addition of a small quantity of white vitriol, 
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is much more serviceable for grease and cracked 
heels in horses; and is also a good remedy for 
such kinds of swellings in the legs as are attended 
with exudation of moisture. Some practitioners 
ignorantly and absurdly add Goulard’s lotion to 
this solution ; and in consequence effect a chemi- 
cal decomposition, which transmutes the whole 
astringent contents of the liquid into alumina 
which possesses very little astringency, and the 
sulphates of lead and potash which possess no as- 
tringency whatever. Alum ointment—which is 
made by melting together one drachm of pow- 
dered alum, one ounce of turpentine, and one 
| ounce of hog’s lard—is occasionally employed as 
a substitute for the lotion when the sores are 
liable to become hard and dry; yet it is of such 
| trifling importance as not to be noticed by some 
of the best masters in veterinary surgery. Alum 
| whey, made by dissolving two drachms of the 
| powder in a pint of hot milk, is often adminis- 
tered to the horse in cases of diarrhoea; and though 
| it may sometimes succeed when other remedies 
fail, it is by no means so good an astringent as 
_eatechu or kino. This remedy, however—espe- 
| cially if a drachm of ginger be added in every 
case, and also a scruple of opium in a case of very 
violent purging—is eminently suitable for diar- 
| rhoea in the cow. If alum be mixed with any 
vegetable astringent, the peculiar power or astrin- 
gency of both is diminished. Burnt alum—pre- 
pared by burning a piece of alum on an iron plate 
till it becomes quite dry and opaquely white—is 
greatly milder than the alum itself, and therefore 
may be a less objectionable remedy for specks in 
| the eye, but possesses too little causticity to be 
a proper application for wounds.— Ure’s Diction- 
ary of Chemistry.—Anderson’s Commercial Dic- 
tionary.— White's Farriery.—Clater’s Catile Doe- 
tor. 

ALUM SLATE. A bluish, argillaceous, schis- 
tose rock, found in most of the hills between Scar- 
borough and the river Tees, and in a considerable 
portion of the mountains of Scotland and Ireland. 
It splits like the Cornish slate ; and it yields, by 
disintegration, a clayey soil. It contains, in con- 
siderable proportions, sulphur, iron, and alumina, 
and is the substance from which alum is chiefly 
prepared artificially. The broken stone is cal- 
cined in heaps, in a furnace like a limekiln, or 
in a reverberatory. It is then exposed to efflo- 
resce, and daily moistened with water for several 
months. The mass gradually sinks, and is con- 
verted into a paste, above which is a liquid con- 
taining a basic alum. ‘This is heated for several 
hours in copper or lead vessels, and when cooled 
and settled, the clear liquor is drawn off into 
erystallizers. A soft variety of it closely resem- 
bles clay-slate in appearance, but, by exposure to 
the air, it forms a saline efflorescence, greatly in- 
creases in thickness, breaks up into exfoliations 
or scales, and speedily undergoes complete disin- 
tegration. Alum slate occurs both in rocky 
masses and in insulated balls. Some varieties of 
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clay slate are often confounded with alum slate. 
See Cray SLATE. 

ALUMINA. The pure earth or characteristic 
matter of clay. It was called alumina in conse- 
quence of having been obtained in a state of the 
greatest purity from alum, by the chemical ab- 
straction of the potash and the sulphuric acid 
with which it is there combined. The oriental 
gems, ruby and sapphire, afford specimens of the 
purest native alumina, for they consist solely of 
this earth, and a small portion of colouring mat- 
ter. When quite or nearly pure, alumina has 
no smell, little taste, and little astringency ; and 
would not be suspected by a sciolist to have any 
relation to either alum or clay. It is exactly 
twice the weight of water; and when heated, it 
parts with a portion of water, and contracts in 
bulk. Its strong affinity for water under low 
temperatures, and the readiness with which it 
gives off water under heat, account for the con- 
stant wetness dnd plashiness of clay soils during 
winter, and for their contractions, crackings, 
hardness, and aridity, after a period of drought 
in summer, Clay always contains a large pro- 
portion of other substances than alumina, some 
in a state of chemical combination with it, and 
some in a state of mechanical mixture or accom- 
paniment; and the earthy smell which it emits 
when breathed upon, is occasioned by the pre- 
sence of oxide of iron. See Cuay. Sir Hum- 
phrey Davy, though he did not succeed in ob- 
taining from alumina a metallic base in a separ- 
ate state, conducted experiments which quite or 
nearly demonstrated that alumina is the oxide of 
a metal which has since been termed aluminum. 

Alumina exists, in a greater or less proportion, 
in all cultivated soils; yet it exerts an influence 
on vegetation, chiefly by attracting and retain- 
ing water and ammonia, and is very rarely found, 
as a separate earth, in the ashes of plants. One 
three-fifths of a grain of alumina are found in 
thirty-two ounces of the grain of wheat, and 
about four grains in thirty ounces of the grain 
of barley or oats. But it constitutes 3°72 parts 
in 100 of the entire plant of the sunflower, 7°11 
of the entire plant of Turkey wheat, and 14 of 
the entire plant of the fumitory. Its principal 
existence and operation in the economy of soils 
and vegetation is in the form of Simicats, SuL- 
PHATE, and PHospHatsE: see these articles. The 
chief aluminous minerals, whose disintegration 
yields alumina to soil, and contributes argilla- 
ceous or clayey earths to arable land, are potash 
and soda felspars, Labrador spar, mica, and the 
zeolites ; and these minerals occur in mechanical 
mixture with other substances in granite, gneiss, 
mica-slate, porphyry, clay-slate, greywacke, clink- 
stone, basalt, greenstone, mountain limestone, 
transition limestone, dolomite, muschel kalk, and 
various sandstones,—rocks which constitute pro- 
bably nine-tenths of all the hills and mountains 
of the three kingdoms, and a very large propor- 
tion of the immediate substrata of plains and 
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valleys. See articles Granirm, Mica, Trap, Por- 
PHYRY, Basa, Limestone, SANDSTONE, and GREY- 
wackr. Aluminous minerals, so essential to the 
fertility of soils, are the most extensively and 
minutely diffused on the surface of the earth ; and 
they can occasionally be absent from soils capable 
of cultivation, only when certain of their consti- 
tuents are supplied from other sources. Alumi- 
nous or argillaceous earths, therefore, must be 
pronounced essential to the productiveness of 
soil; and they owe all their value to their in- 
variably containing alkalies and alkaline salts, 
with sulphates and phosphates. “ In order,” says 
Dr. Liebig, “to form a distinct conception of the 
quantities of alkalies in aluminous minerals, it 


| must be remembered that felspar contains 173 


per cent. of potash, albite 11.43 per cent. of soda, 
and mica from 3 to 5 per cent., and that zeolite 
contains from 13 to 16 per cent. of alkalies. The 
late analyses of Ch. Gmelin, Lowe, Fricke, Meyer, 
and Redtenbacher, have also shown that basalt 


_and clinkstone contain from ? to 3 per cent. of 


' mal in which the teeth are set. 


| cesses. 
| in a honeycomb; and the teeth sockets in the 
| jaw are called alveoli from their fancied resem- 
| blance to these cells. 


potash, and from 5 to 7 per cent. of soda; that 
claystone contains from 2°75 to 3:31 per cent. of 
potash, and loam from 14$ to 4 per cent. of pot- 
ash.” See Arkanres, Porasu, Sopa, and ArGIt- 
LacEous Sorts.— Sir Humphrey Davy’s Agricul- 
tural Chemistry.—Liebig’s Chemistry of Agricul- 
ture.—Johnstone’s Lectures on Agricultural Chem- 
istvy.— Ure’s Dictionary of Chemistry. 

ALVEOLI. The sockets in the jaw of an ani- 
The spongy parts 
around these sockets are called the alveolar pro- 
Alveoli, in the original sense, are the cells 


AMARANTH, or Ftowrr-Gent1Lze,—hbotanically 
Amaranthus. A large genus of annual flower- 
ing plants, forming the type of the order Ama- 
ranthacee. This order comprises the genera 
Achyranthes, Philoxerus, Desmocheetz, Alterna- 
thera, /Hrua, Lestibudesia, Deeringia, Celosia, 
Gomphrena, Aphananthe, Amaranthus, and Ire- 
sine. The leaves of most of the plants of the order, 
especially when young, are ofa lax, soft texture,and 
abound in saccharine, mucilaginous, and fibrous 
particles, and are therefore fit for food; and the 
seeds of most are farinaceous, consisting of starch 
and mucus, and are nutritive, emollient, and de- 
mulcent. They are found in both hemispheres, 
and in most countries of the world; yet they are 
rare near the equator, and increase both north- 
ward and southward in receding into the tem- 
perate zones. Greatly the majority are weeds; 
yet the genus Gomphrena, the genus Celosia, and 
some species of Amaranthus are highly ornamen- 
tal. The number of species of Amaranthus grow- 
ing in Great Britain is about forty ; and the total 
number known is nearly fifty. All the species in 
Great Britain are annuals; all, with one excep- 
tion, are hardy; most are from the East Indies, 


| a few are from continental Europe, the Levant, 
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North America, Brazil, China, and Japan, and 
one—Amaranthus blitum—is indigenous on the 
dunghills of England. Two—Amaranihus hy- 
pochondriacus and Amaranthus caudatus, often 
called the lesser and the greater amaranths, and 
very popularly known under the names of prince’s 
feather and love-lies-bleeding—are cultivated as 
favourite border flowers throughout Britain ; 
three others—melancholicus, tricolor, and san- 
guineus—are cultivated in Britain as ornamental 
annuals ; one—polygamus—is cultivated as spin- 
age in Guiana and China; and three—oleraceus, 
tristis, and viridis—are used as spinage in the 
East Indies. 

AMARYLLIS. A large genus of gorgeous bul- 
bous plants, constituting the type of the natural 
order amaryllidez, but often identified, by popu- 
lar designation, with the lily tribe. The order 
amaryllideze comprises the genera narcissus, pan- 
cratium, eucrosia, eurycles, calostemma, chlidan- 
thus, chrysiphiala, hamanthus, galanthus, leuco- 
jum, strumaria, crinum, cyrtanthus, brunsvigia, 
nerine, amaryllis, vallota, griffinia, sternbergia, 
zephyranthes, habranthus, doryanthes, gethyllis, 
alstroemeria, and conanthera. This great group 
of plants is so superb in the form, tints, and 
fragrance of its flowers as to have been in high 
popular favour since at least the days of Solomon, 
and to figure in the most glorious of all records 
as “ the lilies of the field.’ All have bulbous 
roots; all, excepting doryanthes and some spe- 
cies of crinum, are less than two feet in height ; 
they possess a singular uniformity of foliage ; they 
vary in the colour of their flowers, from white 
and yellow to azure and deep scarlet; and they 
vie in fragrance with the primrose and the vio- 
let. Some are natives of thickets in the cooler 
districts of Europe and Asia; some grow deep on 
the burning, arid, and sterile shores of islands in 
the torrid zone; some are found in the damp, 
gloomy, and sultry woods of equinoctial America ; 
and some are indigenous among the gladioli and 
the ixias of Southern Africa. The number of 
species of the genus amaryllis grown in Great 
Britain is upwards of 30; and the total number 
known is about 40. All the species in Great 
Britain are ornamental; a large proportion are 
magnificently beautiful, and several are perfectly 
superb; yet only five—the white, the Belladonna 
lily, the pale-flowered, the long-leaved, and the 
Tartarian—are hardy, all the others being plants 
of the greenhouse or the stove. Some of the 
best known are those called the Jacobea lily, the 
Mexican lily, the Barbadoes lily, the revolute ama- 
ryllis, the Belladonna lily, and the long-leaved 
amaryllis. inn 

AMAUROSIS, Gurra-Serena, or Guass-Eye. 
The total blindness of horse, ox, or sheep, from 
the paralysis of the optic nerve. The pupil of 
the eye is unusually dilated, and is immoveable, 
bright, and glassy ; yet the appearance of the eye 
is sometimes so slightly or almost imperceptibly 
altered, that the existence of the disease is de- 


tected only by the effects of total blindness. 
Amaurosis is usually produced by determination 
of blood to the head, and therefore sometimes 
follows the disease called staggers. The pressure 
of blood on the base of the brain first injures the 
optic nerve, and then destroys its function. Any 
attempt to cure or alleviate amaurosis in the ox 
or the sheep would be absurd; and the instant it 
is ascertained to exist, the animal must be de- 
stroyed. Successful treatments of it in the case 
of the horse are on record, but very rarely occur. 
The seat of the disease is beyond our reach ; and 
any effect produced on it must be achieved 
through the medium of the constitution. The 
most feasible remedies are bleeding, purging, and 
the administering of strychnine,—the last, noon 
and night, in doses first of half a grain, and after- 
wards cautiously and watchfully increased to two 
grains. But the proprietor of the animal ought 
to consider whether the exceedingly slender hope 
of success be worth the trouble and expense of 
attempting a cure. A blind horse is worth some- 
thing, and might be damaged, as well as need- 
lessly pained, by any such amount of operating 
on his constitution as might have even the slight- 
est probability of restoring his optic nerve. 

AMBER. A remarkable substance found in 
Prussia, which has for more than three thousand 
years excited the curiosity of naturalists and the 
avidity of traders. It is uncertain even at pre- 
sent whether it belongs to the animal or to the 
vegetable kingdom ; almost all writers agree that 
it forms no part of the mineral. It is a sort of 
solid bitumen, very light, of a vitreous conchoidal 
fracture, and generally of a milky white, or yel- 
low colour ; although it is sometimes found brown 
or black, and sometimes quite opaque. It is com- 
bustible, evaporates, and, when heated or rubbed, 
diffuses an agreeable odour. Swuccin is that sort 
which is most crystallized and transparent ; and 
what the Prussians term amber has a less vitreous 
fracture and a more earthy appearance. From 
electron, the Greek word for amber, is derived 
the term electricity ; so that an insignificant fos- 
sil has, from its power of attracting light bodies, 
given its name to the cause of the most imposing 
and terrible phenomena in nature,— 


‘¢ The lightning’s lurid glare, and thunder’s awful 
crash.” 


Heinitz supposes that its formation must be 
attributed to forests submerged by the ocean, 
and afterwards covered with sand; the resinous 
particles, being distilled into amber, and the rest 
of the wood forming a residuum, or caput mor- 
tuum. And what strengthens this supposition is, 
that wood is generally found near it, which ren- 
ders its vegetable origin probable. The supposi- 
tion of its mineral origin is disproved by distilla- 
tion, and by the foreign bodies found in its sub- 
stance. M. Schweigger, an eminent entomolo- 
gist, has carefully examined the insects contained 
in the amber; and he has found that many of 
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them would belong to genera of insects now ex- 
isting, but that none of them were specifically the 
same. Professor Germar of Halle has been occu- 
pied in a similar investigation, and he also thinks 
that none of them are identical with analogous 
species now living. M. Girtanner affirms, that 
amber is formed bya large ant, the Pormica rufa 
of Linneus. He conceives it to be a vegetable 
oil, rendered concrete by the acid of those ani- 
mals, which inhabit old forests of fir-trees where 
the fossil amber is found. The amber, when first 
dug, is ductile like wax, and becomes hard on ex- 
posure to air. Certain it is, that no insect is so 
commonly found in amber as the ant. Wallerius 
asserts, that the black and dark-coloured amber 
is often found in the bowels of cetaceous fishes. 
Others imagine that it is produced by a fish or 
an aquatic animal. It is certain, however, that 
amber must have passed from the fluid to the 
solid state; for foreign substances, such as leaves, 
insects, small fish, frogs, water, pieces of wood 
and straw, are often contained in it; and it is 
most esteemed when it contains any of these sub- 
stances. The Phoenicians were the first who 
navigated the North seas in search of this sub- 
stance. By the ancients it was considered as 
valuable as gold and precious stones. Its value, 
at present, is much diminished, though it is still 
required in some manufactories; for, at Stolpe 
in Pomerania, and Kcenigsberg in Prussia, work- 
men are employed in making from it small jewels, 
scented powder, spiritous acid, and a fine oil that 
is used as a varnish. Amber is exported to Den- 
mark and Italy, but Turkey is the chief market 
for the commodity ; and a certain portion of it is 
carried every year to the Holy Kaaba at Mecca. 
This substance has long been regarded with su- 
perstitious veneration by several of the northern 
nations of Europe, as well as in Asia Minor; but 
what gave rise to this we have not been able to 
trace. Among the peasantry of Scotland amber- 
beads have long been held as a complete antidote 
to the effects of witchcraft ; and, in consequence, 
one or more beads of it were very commonly car- 
ried in the pocket. But, that it might have com- 
plete efficacy, it was considered necessary that it 
should be accompanied by the following couplet, 
written on paper, wrapped round the bead, and 
secured by a red silk thread :— 


“ Lammar (amber) beads and red thread 
Keep the witches at their speed.” 


A twig of the mountain-ash, or rowan-tree, 
was supposed to have precisely the same effect. 
Among the higher classes in Scotland, in former 
times, amber-beads were much worn, and were 
always strung with red silk thread. 

The quantity of amber annually found in Prussia 
amounts to more than 200 tons; and the revenue 
derived from it by the crown is £3,000 or £4,000. 
It is obtained on the Prussian coast, between 
Pillau and Palmnicken, on a tract of land about 
eighteen miles in length; and sometimes upon 
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the surface of the water, where it is collected by | ments prove that it resembles amber in its na- 


means of nets. It is, however, only after violent 
north and north-west winds that any large quan- 
tity is drawn to the shore. Quarries, or pits, 
have been opened at Dirschkemen, on the hills 
near the coast, and their produce is less variable. 
In digging for it, the first stratum is found to be 
sand, then clay, then a layer of branches and 
trunks of trees, then a considerable quantity of 
pyrites, whence sulphuric acid is prepared, and 
lastly a bed of sand, through which the amber is 
dispersed in small pieces, or collected together in 
heaps. It assumes various shapes, as that of a 
pea, an almond, a pear, and letters, very well 
formed; and even Hebrew and Arabic charac- 
ters. It frequently occurs amongst coniferous 
fossil wood, in beds of brown coal. Hence some 
have regarded it as nothing else than an indu- 
rated resin derived from trees of the coniferze 
family. It has also been found in Maryland and 
New Jersey. It is found in other places in the 
interior of Prussia; and one of the largest pieces 
of amber known was found at Schleppacken, 
about fifty miles from the Lithuanian frontier. 
| It is fifteen inches in length, and seven or eight 
in breadth, and may be seen in the museum at 
Berlin. A specimen was found in the kingdom 
of Ava, in India, nearly equal in size to that of 
a child’s head, and intersected in various direc- 
tions by thin veins of carbonate of lime. Amber 
is also to be found in the high hills of Goldapp, 
seventy-five miles to the south-east of Koenigs- 
berg, and in the heights and valleys on the Vis- 
tula, in the neighbourhood of Thorn and Grau- 
denz. A large piece of amber was cast ashore, 
about twenty-five years ago, at Peterhead, in the 
county of Aberdeen, in Scotland. 

The most remarkable properties of amber are, 
that, being rubbed, it attracts light bodies. The 
friction which elicits the electric fluid also ren- 
ders amber visible in the dark. Dr. Wall re- 
marked, that by rubbing amber upon a woollen 
substance in the dark, light was also produced 
in considerable quantities, accompanied with a 
crackling noise; and what is still more extraor- 
dinary, he adds, “ This light and crackling seems 
in some degree to represent thunder and light- 
ning.” An essential oil is prepared from amber, 
and is of a dark colour, and very disagreeable 
odour ; and this oil, by being rectified, loses 
some of its dark colour and bad odour, and re- 
tains its medical properties unchanged. The oil, 
either crude or rectified, is employed, in veteri- 
nary practice, generally in mixture with oil of 
turpentine or other oils, as an embrocation for 
sprains and bruises, and is given internally, in 
doses of from two drachms to half an ounce, as 
an antispasmodic. 

AMBERGRIS. A substance much of the same 
nature as amber, but differing from it by its par- 
ticular consistence, which nearly approaches to 
that of bees’ wax; sometimes it is granulated, 
and appears opaque, or of a dark gray. Experi- 


ture. When analyzed, it is found to consist of 
phlegm, a volatile acid partly fluid, oil, and a 
little coaly matter. It dissolves more readily 
than amber in spirit of wine. It is most com- 
mon in the Indian seas, on the eastern coast of 
Africa, Madagascar, &c., and it is found either 
floating on the sea, or cast on the sea-shore. In 
this substance, animal and vegetable remains are 
sometimes found, as, for instance, the parts of 
birds. The origin of ambergris is probably the 
same with that of amber. According to M. 
Aublet, in his ‘ Histoire de la Guiane,’ it is no- 
thing more than the juice of a tree, hardened by 
evaporation ; and if this be true, it is a substance 
which belongs properly to the vegetable kingdom. 
The tree which is said to produce it grows in 
Guiana. It is called cuma, but has not been ex- 
amined by other botanists. When a branch is 
broken by high winds, a large quantity of the 
juice exudes ; and if it chance to have time to dry, 
various masses (some of which have been so large 
as to weigh one thousand two hundred pounds, 
and more) are carried into the rivers by heavy 
rains, and through them into the sea; afterwards 
they are either thrown on the shore, or eaten by 
fish, chiefly by the spermaceti whale (Physeter | 
macrocephalus). This fish swallows such large 
quantities of this gum resin, that it generally 
becomes sick, so that those employed in the catch- 
ing of these whales always expect to find some am- 
bergris in the bowels of the lean whales. Father 
Santes, who travelled to various places on the 
African coast, says, in his ‘ Aithiopia Orientalis,’ 
that some species of birds, of whales, and of fish, 
are fond of eating this substance ; and the same 
assertion has been made by Bomare and various 
other authors. This accounts for the claws, beaks, 
bones, and feathers of birds, parts of vegetables, 
shells and bones of fish, and particularly for the 
beaks of the cuttle-fish which are sometimes 
found in the masses of this substance. M. Aublet 
brought specimens of this gum resin, which he 
collected on the spot, from the cuma tree at 
Guiana. It is of a whitish-brown colour, with a 
shade of yellow; while it melts and turns like 
wax in the fire. M. Pouelle examined very care- 
fully this substance brought over by M. Aublet, 
and found that it produced exactly the same re- 
sults as amber. These observations seem to place 
it beyond a doubt, that both amber and amber- 
gris are vegetable products, and that naturalists 
were mistaken in supposing these substances to 
be of an animal nature, from having found them 
in the intestines of whales. 

AMBLE,—Scoticé, Canter. A kind of pace in 
which the horse moves alternately his two right 
legs and his two left. In this pace, the animal 
maintains no proper equilibrium between his 
two sides, but supports himself by a forced oscil- 
lation from side to side, and in consequence is 
compelled to practise greater agility, and to keep 
his feet much nearer the ground, than in any 
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other kind of pace. If, in the amble, he lifted 
his feet as high as in the trot or in the walk, he 
could possess no sort of equilibrium, and would 
be certain to fall upon his side. In the amble, 
also, he practises great rapidity of action, and 
not only lifts his hind-leg simultaneously with 
the fore-leg, but sets it down from a foot to a 
foot and a half in advance. The further the 
hind-leg extends beyond the spot on which the 
fore-leg grounded, the more easily does the horse 
amble, and the more rapidly does he proceed. 
The amble is very fatiguing to the horse, but 
proportionally easy to the rider, and will com- 
fortably carry over a distance of twenty miles an 
inexperienced horseman whom a trot would gall 
in a distance of ten or twelve miles. In the trot, 


_ the fore-leg resists the lifting up of the hind-leg, 
' and occasions a jolt to an indifferent rider, and 
| a certain roughness to the whole of the horse’s 
_ motion; but in the amble, the fore-leg moves so 
| simultaneously with the hind-leg as to offer no 
| resistance, occasion no jolt, and render the whole 
_ motion as smooth and flowing as the oscillation 


of the most elastically mounted carriage. Horses 
which naturally amble never trot, and seem to 
labour under some malformation or defect of con- 
stitution ; and most good horses, which have been 
overworked and are on the decline, appear to 
prefer the amble to any other kind of rapid pace. 
Colts also very often amble, especially when they 
exert themselves, and are not strong enough to 
trot or gallop. Various methods of discipline are 
practised for bringing a young horse to amble. 
Some try to toil him in his foot pace through 
new-ploughed fields, and compel him, as a means 
of relief, to lift alternately his two right feet and 
his two left; but they are very apt to weaken 
the animal, to lame him, or to give him a per- 
manent halt. Others attempt so to stop him in 
a gallop or a trot as to throw him accidentally 
into the ambling pace; but they may spoil a 
good mouth and rein, and are liable to give him 
a hoof-reach or sinew-strain. Some incumber 
the horse with very heavy shoes or with thick 
pieces of lead about the fetlock pasterns, intend- 
ing to force him into an ambling motion by the 
mechanical action of the weights; but they do not 
consider that both expedients are liable to make 
him strike short with his hind-feet, and that the 
pieces of lead around the fetlock pasterns may 
give incurable strains, or crush the coronet, or 
breed ring-bones. Some heavily load the animal 
with side-weights, designing to force him me- 
chanically into a sort of oscillating or swinging 
motion; but they are very apt to sway the back, 
to overstrain the fillets, or to inflict other serious 
evils. Some endeavour to make him amble in 
hand before they mount him, and, when he treads 
false, to check him in the mouth with the bridle- 
hand, and correct him with a rod on the hinder 
hoofs or under the belly; but if he be a spirited 
animal, they are in great danger of spoiling him 
before he can possibly understand what they 
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wish him to do. “The best method seems to 
consist in trying with your hands, by a gentle 
and deliberate racking and thrusting of the horse 
forwards, by helping him in the weak part of his 
mouth with your snaffle, which must be smooth, 
big, and full, and correcting him first on one side, 
then on the other, with the calves of your legs, 
and sometimes with a spur. 
means make him fall readily into an amble, though 
in a shuffling and disorderly manner, much labour 
will be saved; for that aptness to amble will 
render the trammel more easy to him, and he 
will find the motion without stumbling or being 
frighted.” [Soczety of Gentlemen’s Complete Farmer. | 

AMBROSIA. A genus of hardy annual weedy 
plants, of the gourd tribe. Five species are na- 
tives of North America; one species is a native 
of Italy; and four other species known to botan- 
ists have not been seen in England. They grow 
from three to eight feet high; and for no reason 
but because their leaves, when bruised, emit a 
erateful fragrance, they have been absurdly called 
ambrosia,—a name which originally designated 
the fabulous food of immortals, and which modern 
usage poetically applies to any edible substance 
of the most exquisite flavour. 

AMBURY. See Anzury. 

AMELANCHIER, A small genus of ornamental 
deciduous shrubs, of the rose tribe. It was for- 
merly included in the medlar genus, Mespilus, 
and is very nearly allied to the genus Pyrus, but 
is curiously distinguished from the latter by the 
peculiar form of its seed-vessels. Three species, 
the alpine, the snowy, and the oval-leaved, are 
cultivated in Great Britain; and a fourth species 
is known to botanists, but has not been intro- 
duced. The alpine species is a native of Austria, 
France, and Italy, and grows to the height of 


six feet ; the snowy is a native of North America, | 


and grows to the height of twelve feet; and the 
oval-leaved is also a native of North America, 
grows to the height of eight feet, and was intro- 
duced so late as the year 1800. The stems of the 
alpine or most common species, are slender and 
slightly ramified; the young branches are of a 
reddish purple colour; the leaves are oval, ser- 


rated, three-quarters of an inch in length, green | | 


above, and woolly underneath; the flowers are 


white, and are produced in bunches from the | 


end of the branches; and the fruit—sometimes 


called the New England quince—is small, black, | 


and sweetish, and is often ripened in autumn. 
The Amelanchier is a decidedly beautiful shrub. 
AMEL-CORN. See Spent. 
AMELIORATING CROPS. Such crops as are 
supposed to improve the lands on which they are 
cultivated. The most common ameliorating crops 
are carrots, turnips, artificial grasses, and most 
others of the green or fallow class; yet though 
some of them occasionally ameliorate land, by 
altering the chemical condition of the soil, by 
choking weeds, and by intermixing with the 
soil a very large amount of manure, they rarely 
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benefit land by their direct influence, but, in 
general, are merely the occasion of improvement 
by manuring and cleaning. An ameliorating 
crop either destroys weeds by taking entire pos- 
session of the soil; or occasions weeds to be de- 
stroyed, oxygen to be absorbed, and inert matter 
to be decomposed, by frequent workings of the 
soil; or exhausts mischievous excrementitious 
deposits of preceding cereal crops; or makes such 
excrementitious deposits of its own as are useful 
to succeeding cereal crops; or occasions a tho- 
rough preparation of the soil, by means of pre- 
vious manuring and a series of ploughings, for 
subsequent cereal crops; or brings large contri- 
butions of manure, and a great amount of useful 
mechanical pressure, by its being fed off; or con- 
tributes the whole of its own substance to the 
soil by being ploughed in as a green manure; or 
makes large returns to the soil by contributions 
of its substance to the dung-heap of the farm- 
yard. See Rotation and Fatiow. 
AMENTACEOUS TREES. Trees whose blos- 
soms have the form of amenta or catkins. Hach 
series of characteristic blossoms hangs somewhat 
in the form of a cat’s tail; and consists of an 
ageregation of scaly or cottony flowers, without 
either calyx or corolla. If the cone-bearing trees 
be excepted, the amentaceous trees constitute 
the great body of the timber trees of Europe; 
they comprise the genera of the alder, the birch, 
the willow, the poplar, the liquidamber, the plane, 
the hornbeam, the hop-hornbeam, the chestnut, the 
beech, the hazel, and the oak; but, in consequence of 
very considerable differences in the form of their 
amenta, they have been subdivided by modern 
botanists into four tribes, represented by respt-- 
tively the birch, the willow, the plane, and the oak. 
AMERICAN ALOE,—botanically Agave. A 
genus of gorgeous, evergreen, tender shrubs of the 
| pine-apple tribe. The known species are ten in 
number; two ofthem, saratto and vivipara, are bien- 
nials; and all the others are perennials. Yet, if 
mere length of duration be considered, all are per- 
ennials; and if monocarpous habit be considered, 
allare biennials. See the article Brannran Puants. 
All are natives of America,—chiefly the countries 
around the Gulf of Mexico; and all closely re- 
semble one another, yet vary in height from three 
feet to about thirty. The common or great Amer- 
ican aloe, Agave Americana, was introduced to 
Britain in 1640; and has long been a great favour- 
ite in our greenhouses, and a popular succulent 
throughout Europe. Its form is similar to that 
of the yucea and the aloe, but more massive and 
elegant. Its stem, if it can be said to have one, 
is scarcely distinguishable from the crown of the 
root ; its leaves are toothed, spiny, spreading, and 
very fleshy, and sometimes measure ten feet in 
length, fifteen inches in breadth, and eight inches 
in thickness; its flower-stem is from twenty to 
thirty feet high, sends out curved branches on 
all sides like candelabra, and grows at the sur- 
prising rate of six inches or upwards every twen- 
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ty-four hours; and its flowers have a greenish | 
yellow colour, come out in thick clusters at every 
joint of slender shoot of the branches, have six 
long stamina crowned with yellow summits and 
placed round the style, and sometimes on a single 
plant number considerably upwards of two thou- 
sand. A plant, when in flower, is an object of 
surpassing beauty ; and if properly managed, will 
retain all its freshness, and produce a succession 
of flowers, during about three months. The 
American aloe was formerly believed by British 
gardeners to be capable of flowering only in its 
hundredth year, and is still popularly believed 
to be capable of flowering only in its fiftieth year ; 
but it really flowers in its native country in its 
ninth or tenth year,—it flowers in Great Britain 
in any year from its fifteenth or twentieth to its 
sixtieth or seventieth, or never flowers at all, 
simply according to the treatment it receives ;— 
and were it managed with due skill and care, it 
would probably be, in all instances, brought in a 
very few years into a flowering condition. But 
any one plant never flowers a second time, each 
plant thoroughly exhausting itself by fructifica- 
tion, and immediately perishing, in the same 
manner as an annual or a true biennial. Its 
flower-stem and young shoots, in the earlier 
stages of their growth, have the appearance of 
a gigantic asparagus; and in their full-grown 
condition, look, at a little distance, like a slender 
and pyramidally outlined tree. A curious ob- 
server, however, may from year to year see hun- 
dreds of American aloes, before enjoying the ex- 
quisite luxury of seeing either the flowers or the 
flowering-stem of even one plant. 

The American aloe grows like an indigenous: 
plant in Sicily, the south of Italy, and the south 
of Spain. It is in general use, throughout south- 
ern and central Italy, as an ornament to piers, 
parapets, and the exterior of houses; and imita- | 
tions of it in painted copper, are used for the 
same purpose throughout Lombardy. It issome-. | 
times grown for hedges in Spain, Portugal, Sicily, | 
Calabria, and the West Indies. The juice of its | 
leaves, after being inspissated and mixed with 
ley ashes, is used, in Jamaica, as a substitute for 
soap, and lathers with salt water as well as with 
fresh. Its leaves are used, in the West Indies, 
for scouring floors and kitchen utensils. The 
decayed interior substance of the decayed flower- 
stem is used for tinder. The fibres of the leaves, 
prepared similarly to those of flax, are manufac- 
tured into strong thread. The Indians use its 


‘prickles as substitutes for needles; they eat its 


flower-buds in both a boiled and a pickled con- 
dition; they employ some parts of it for medi- 
cine, and convert its roots with sugar into sweet- 
meats; they manufacture from it thread, ropes, 
cloth, and paper; and they use its flower-stems 
for props and rafters to their houses, its leaves 
for thatch or covering, and both flower-stems and 
leaves for fences. The Mexicans extensively cul- 
tivate it for the sake of its sap, and manufacture 


| catheon Media. 
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from this their favourite intoxicating drink called 
pulque. “The plants are set about five or six 
feet asunder, and, in favourable situations, come 
into bloom in about ten years, at which period 
the valuable liquor they produce is to be pro- 
cured. As soon as the cultivator perceives the 
plant preparing to throw up its long flower-stem, 
he cuts out the leaves which form its centre, and 


hollows it out in the shape of a bowl, at the same 


time removing most of the other leaves, so that 
the whole sap destined for their supply flows to 
the great stem, and is received by the bowl- 
shaped cavity, into which it runs with such ra- 
pidity as to require to be emptied several times 
a-day, for a space of two months. The liquor, 
when collected, is placed in jars or skins; it un- 
dergoes a slight fermentation, which takes place 
in a few days, and is then fit for immediate drink- 
ing. Strangers prefer it when fresh, but the 
natives seldom use it till it has acquired a strong 
taste, and a disagreeable, fetid smell, denominated 
fuerte, when it is esteemed in high perfection. 
This is also called vino mercal; and resembles 
Scotch whiskey in colour and flavour; but it has 
a little more flavour of alcohol.” [ Bullock's Mex- 
wco.| The sap thus used by the Mexicans also 


| flows very copiously from the flowers in Great 
| Britain; it attracts myriads of bees, and may be 


collected in vessels; and, after being preserved 
for a few days in bottles, it is an excellent cor- 
dial, but it eventually becomes acidulous, fetid, 


| and disagreeable. — Loudon’s Encyclopedia of 


Plants. — Miller’s Gardener's Dictionary. — Bul- 
lock’s Mexico—Loudon’s Gardener's Magazine. 
AMERICAN BLIGHT. See Apuis. 
AMERICAN COWSLIP, —botanically Dode- 
A beautiful flowering plant, of 
the primrose tribe. It blooms from April till 
June, and afterwards dies down to the root till 
next spring. It thrives best in light, loamy, 


| moderately moist soil, in a shady situation; but 
| is not very easily kept. 


There is only one species. 
AMERICAN CRANBERRY. See Cranperry. 
AMERICAN CRESS, —botanically Barbarea 

Precox. An evergreen, herbaceous, kitchen-gar- 

den plant, of the cruciferous family. It is culti- 

vated in a number of gardens as a spring salad. 

The name of American cress is also given to the 

Virginian pepperwort, Lepidium Virginicum, a 

co-species of the common cress. 

AMERIMNUM. A small genus of tender, ever- 
green shrubs, of the pea tribe. They grow from 
ten to twelve feet high; and are natives of the 
West Indies and South America. The timber of 
one of the species has a fine greenish brown col- 
our, takes a good polish, and is imported to Great 
Britain under the name of American ebony. 

AMETHYSTEA. A pretty, blue-flowering, 
hardy annual plant, of the labiate tribe. It has 
a height of 18 inches, and is a native of Siberia. 

AMMOBIUM. A pretty, half-hardy, herba- 
ceous plant, of the composite family. It has 
some resemblance to the gnaphaliums or common 
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everlastings; and was recently introduced from 
New Holland. 

AMMONIA. The volatile alkali. It acts a 
very prominent and important part in most of 
the processes of agricultural chemistry, and ought 
to be thoroughly studied and well understood by 
every farmer. It does not naturally exist in a 
separate condition, and usually acts in combina- 
tion with acids in the form of salts, with water 
in the form of liquid, with atmospheric air and 
vapours in the form of gas, or with decayed ani- 
mal and vegetable matters in the form of farm- 
yard manure; yet it requires to be understood, 
not only in these combinations, but also as a 
separate substance. 

Ammonia is easily obtained from the sal am- 
moniac of commerce, or by the dry or destructive 
distillation of animal substances. It is a trans- 
parent, colourless, and consequently invisible gas ; 
and possesses elasticity and the other mechanical 
properties of the atmospheric air. It consists by 
weight of 0.125 of hydrogen and 1.75 of nitrogen ; 
or by atomic combination of three atoms of hy- 
drogen and one atom of nitrogen. It possesses 
an exceedingly pungent smell, and a very acrid 
taste ; and constitutes all the pungency and acrid- 
ity of the well-known spirits of hartshorn, sal- 
volatile, and smelling salts. It extinguishes com- 
bustion, and speedily kills any animal which is 
immersed in it. Water very rapidly condenses 
it; and can easily dissolve a quantity of it equal 
to one-third of its own weight, or 460 times its 
own bulk; and when brought into contact with 


a tubeful of it, water rushes into the tube with | 


explosive velocity. Ammonia, when in contact 
with other bodies, or when operated upon by 
various elementary substances and by light, heat, 
and electricity, is capable of undergoing an abso- 
lute multitude of transformations; and in con- 
sequence passes into such varied combinations, 


makes such great transitions, and assumes such | 


different and contrasted forms as no human mind 
but a chemist’s would suspect. When it is per- 


fectly dry and mixed with oxygen, the electric | 
spark explodes it, and converts it into water and | 
nitrogen, the hydrogen of the ammonia combin- | 
ing with the oxygen to form water, and the nitro- | 
gen of the ammonia being released and left free; 
yet if the oxygen with which the ammonia is > 
mixed be in excessive quantity, it acidifies a por- | 
tion of the nitrogen into nitrous acid. Ammonia | 
forms neutral compounds or soluble salts with — 
all the acids; and when in contact with certain | 
other substances, it completely loses its alkaline — 
character, and assumes exceedingly various and | 
In many of its combina- | 
tions and transformations, it is a healthful stim- | 
ulant; but, in others, it passes into the most | 


even opposite forms. 


virulent poisons. Pure ammonia, when trans- 
mitted through charcoal in combustion in a tube, 
forms prussic or hydrocyanic acid; and formate 
of ammonia, when under the influence of a high 
temperature, changes, without separation of its 
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elements, into prussic acid and water. Ammonia 
forms urea, or the characteristic substance of 
urine, with cyanic acid, and a series of crystal- 
line compounds with the volatile oils of mustard 
and bitter almonds; and it changes into splendid 
blue or red colouring matters when in contact 
with the bitter principle of the bark of the apple 
tree’s root, with the sweet principle of the lichen 
dealbatus, or with the insipid matter of the true 
dyer’s orchall. But by far the most interesting 
transformation of ammonia—and one which the 
other transformations are of value chiefly for illus- 
trating—is its evolving itself from the putrefac- 
tion of all animal matter, and contributing its 
azote to the formation of gluten, albumen, and 
other nitrogenous substances of the most nutri- 
tious parts of plants. 
| Ammonia achieves its grand office on the farm, 
not alone as a principal ingredient in all animal 
manure, but as an element in atmospheric vapours, 
in rain, and in snow. It is the final product of 
the decay of all animal substances, and goes off 
| from their decomposition as a gas in union with 
| carbonic acid into the atmosphere. In the tro- 
| pics, indeed, it frequently combines with oxygen 
to form nitric acid, and therefore suffers a trans- 
| formation into the very opposite of its proper 
or alkaline character; yet even there it ascends 
_ largely, and in the other zones of the world it 
ascends wholly, into the atmosphere in its strictly 
ammoniacal condition, and becomes dissolved in 
the vapours which descend to the earth in rain and 
snow. Nitrogen is a very large element in every 
| animal body; it is separated from the other ele- 
ments in every process of decomposition, whether 
| by exudation or excrementition in the living 
body, or by putrefaction in the dead carcass; it 
has a stronger affinity for hydrogen than for any 
other element ; and on being liberated from any 
animal organism by decomposition, it instantly 
| rushes into combination with the hydrogen of 
any aqueous matter in its vicinity, and so forms 
ammonia, the simplest and the most. facilely con- 
stituted of all nitrogenous compounds. As ra- 
pidly therefore as any animal substance decays, 
so rapidly does ammonia rise out of all its nitro- 
| gen, and either combine with adjacent acids to 
form ammoniacal salts, or mount into the atmo- 
sphere as a gas. Its gaseous evolution, in the 
instances of old urine, stable dung, and some 
others, is so pungently and stingingly sensible as 
to be known to every observer; and, though not 
sensible in other instances, may either be in- 
ferred from analogy, or proved by appeal to some 
general facts,—and principally to the existence 
of a larger proportion of ammonia in rain-water 
than can be accounted for upon any other hypo- 
thesis. 

“Experiments made in this laboratory with 
the greatest care and exactness,” says Dr. Liebig 
in reference to his own laboratory at Giessen, 
“have placed the presence of ammonia in rain- 
water beyond alldoubt. It has hitherto escaped 
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observation, because it was not searched for. 
All the rain-water employed in this inquiry was 
collected six hundred paces south-west of Gies- 
sen, whilst the wind was blowing in the direction 
of the town. When several pounds of it were 
distilled in a copper still, and the first two or 
three pounds evaporated with the addition of a 
little muriatic acid, a very distinct crystallization 
of sal ammoniac was obtained; the crystals had 
always a brown or yellow colour. Ammonia may 
likewise be always detected in snow-water. Crys- 
tals of sal ammoniac were obtained by evaporating 
in a vessel with muriatic acid several pounds of 
snow, which were gathered from the surface of 
the ground in March, when the snow had a depth 
of ten inches. Ammonia was set free from those 
crystals by the addition of hydrate of lime. The 
inferior layers of snow resting upon the ground 
contained a quantity decidedly greater than those 
upon the surface. It is worthy of observation 
that the ammonia contained in rain and snow 
water possesses an offensive smell of perspiration 
and putrifying matter,—a fact which leaves no 
doubt respecting its origin. Hitinefield has proved 
that all the springs in Greifswalde, Wick, Eldena, 
and Kostenhagen, contain carbonate and nitrate 
of ammonia. Ammoniacal salts have been dis- 
covered in many mineral springs in Kissingen 
and other places. The ammonia of these salts 
can only arise from the atmosphere. Any one 
may satisfy himself of the presence of ammonia 
in rain by simply adding a little sulphuric or 


muriatic acid to a quantity of rain-water, and by 


evaporating this nearly to dryness in a clean por- 
celain basin. The ammonia remains in the resi- 
due in combination with the acid employed ; and 
may be detected either by the addition of a little 
chloride of platinum, or, more simply, by a little 
powdered lime, which separates the ammonia, 
and thus renders sensible its peculiar pungent 
smell. The sensation perceived upon moistening 
the hand with rain-water, so different from that 
produced by pure distilled water, and to which 
the term softness is vulgarly applied, is also due 
to the carbonate of ammonia contained in the 
former.” “We cannot doubt,” says Saussure, 
“that ammonia exists in the atmosphere; for we 
know that sulphate of alumina (common alum) 
is gradually converted into ammoniacal alum by 
exposure to the air.” Other distinguished chem- 
ists have repeated Dr. Liebig’s experiments upon 
rain-water ; and have, like himself, not only found 
it to contain ammonia, but very distinctly recog- 
nised in the ammonia yielded by it the offensive 
odour of animal perspiration, excrements, and 
putrefaction. ‘The ammonia evolved from the 
decay of animal matter rushes into combination 
with carbonic acid to form carbonate of ammo- 


nia, or the vapour or volatile matter of what is’ 


popularly termed smelling salts; and in this state, 
it is so exceedingly soluble in water that it must 
immediately deliquesce in the humid vapours 
with which it meets, and be held in mechanical 


mixture with them till they bring it back to the 
ground in the first fall of rain or snow. Rain- 
water, in consequence, must always contain am- 
monia, and possess a decidedly manurial power ; 
yet less in winter or spring than in summer,— 
less on the second day of any constant rain than 
on the first,—less after a brief than after a long 
interval of drought,—and most of all in a thun- 
der-shower at the end of a long tract of dry and 
sunny weather. Dr. Liebig supposes the quan- 
tity of ammonia in a pound of rain-water to 
amount, on the average, to about one-fourth of a 
grain ; while the reviewer of his “ Organic Chem- 
istry” in the Quarterly Journal of Agriculture, 
computes it to amount to only ‘092 of a grain; 
and they very probably differed in their esti- 
mates, solely on account of the former having 
used the rain-water of occasional showers, and 
the latter the rain-water of frequent rains. On 
Dr. Liebig’s computation applied to the rain- 
gauge of Germany, the quantity of ammonia an- 
nually deposited by rain upon every 26,910 square 
feet of land is upwards of eighty pounds; and 
according to his reviewer’s computation applied 
to the rain-gauge of Scotland, the quantity of 
ammonia and of common salt annually deposited 
by rain upon every acre of land is respectively 
71'8 and 641°4 pounds. Some portion of the am- 
monia which falls, indeed, will be re-evaporated 
with the water; but quite enough of it must 
sink into the soil and operate upon vegetation, 
to act as both a stimulating and an alimentary 
manure,—at once preparing the materials around 
it for the plant’s assimilation, disposing the spon- 
gioles to absorb the food presented to them, and 
entering the interior of the plant chiefly to con- 
tribute its azote to the plant’s nitrogenous secre- 
tions, partly to undergo other transformations in 
the economy of the plant’s growth and matura- 
tion, and partly to remain unaltered and act as 
an interior stimulant. 

The quantity of azote in each eighty pounds 
of ammonia, which Dr. Liebig computes to be 
annually deposited by rain upon every 26,910 
square feet of land, is so great as seventy pounds ; 
and this is much more than the quantity con- 
tained in all the gluten and vegetable albumen 
of any average crop of wood, hay, or beet-root 
which that extent of land can produce, yet less 
than the gluten and vegetable albumen of the 
straw, roots, and grain of a crop of corn. The 
mere ammonia of rain-water, therefore, affords 
an ample supply of azote for trees, grasses, and 
green crops, but must be supplemented with ni- 
trogenous manures, such as those of the farm- 
yard, for all cereal crops; yet, in every case, it 
is so strongly and even necessarily alimentary as 
to afford a very broad and easy explanation of 
the fact, that artificial waterings with the water 
of streams are generally a miserable substitute 
for the rains of heaven. [See also the articles 
Anration and Azotz.] The juices of maple-trees, 
birch-trees, and beet-root, when mixed with lime, 
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emit a strong odour of ammonia; the products 
of the distillation of flowers, herbs, and roots 
with water, and all extracts of plants made for 
medicinal purposes, contain ammonia; the trans- 


‘parent, gelatinous pulp of the unripe almond and 


peach, when treated with alkalies, emits a large 
proportion of ammonia; the fresh or unwithered 
leaf of the tobacco plant, contains ammoniacal 
salts; the juice of a wounded vine, evaporated 
with a few drops of muriatic acid, evolves much 
ammonia; and, in short, the juice of the roots, 
the stem, the blossoms, and the fruit of all albu- 
minous plants, in an unripe stage, have been 
proved by experiment or may be inferred from 
analogy, to contain both ammoniacal and sac- 
charine matters, and to be in consequence under 
the precise chemical conditions for forming azo- 
tised secretions and products. 
plants are ripening, the juices gradually dry up, 
the ammonia diminishes in quantity, the sugar 
disappears along with the ammonia, and the per- 
manent nitrogenous products of the plants, such 


as albumen, gluten, and vegetable casein, com- | 
prising all the most nutritious and valuable con- 


stituents of most cultivated crops, are evolved. 


Animal manure exerts a very complex action | 


upon plants; yet, as regards its supply of nitro- 
gen, or its agency in assisting the formation of 
nitrogenous products, it acts only by its contri- 
butions of ammonia. Hither an increased quan- 
tity of any one kind of it, or the use of any vari- 
ety of it which is richer in ammonia than varie- 
ties previously used, occasions both an increase 
in the number of grains or seeds in a crop, and 
an enlargement of the proportion which their ni- 
trogenous contents, such as gluten and albumen, 
bear to their other constituent elements. Wheat 
grown on a soil manured with cow-dung—a man- 
ure which evolves less ammonia than most other 
animal manures—has been found to contain only 
11:95 per cent. of gluten, and 62°34 per cent. of 
amylin or starch; while wheat grown, in the 
same circumstances, on a soil manured with hu- 
man urine—a manure remarkably rich in ammo- 
nia—has been found to contain 35'1 per cent. of 
gluten, or nearly three times the proportion con- 
tained in the other. Urea, the most prominent 
ingredient in urine, is converted by putrefaction, 
or under the influence of heat and moisture, into 
carbonate of ammonia, or the very form of am- 
moniacal salt which exists so largely in solution 
in rain-water ; native urine contains also a pro- 
portion of both the phosphate and the muriate 
of ammonia; so that putrid urine is a singularly 
powerful combination of ammoniacal forces, and 
may easily be understood to elicit the formation 
of threefold more gluten in a grain crop than 
can result from the action of so comparatively 
feeble an ammoniacal manure as cow-dung. Gu- 
ano operates as a mighty manure almost exactly 
on the same principle; for, when genuine, it con- 
sists solely of the urate, the oxalate, the phos- 


But while the | 
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earthy salts. See Urine, Guano, and Manurzs. 
Even plants, such as tobacco, goosefoot, borage, 
and sunflower, which require nitrates as neces- 
sary constituents, owe their nitric acid to the 


transformation of ammonia, and thrive only when’ 


they are fed with large supplies of ammonia, and 
when the action of the sun’s rays is sufficiently 
powerful so to disengage oxygen within their 
leaves and stem that it may combine with the 
ammonia to form nitric acid. 

Ammonia, in its ordinary form of carbonate, is 
exceedingly volatile, and makes a gradual and 
constant escape from all such animal manure as 
lies on the surface of the ground, or is otherwise 
exposed to the open air. All the pungent por- 
tion of the odour from stables and dung-heaps 
consists wholly of particles and volumes of am- 
monia, in the act of escaping and of becoming 
diffused through the atmosphere. If any quan- 
tity of animal manure lie for a sufficient time 
either in a heap or distributed over the mere 
surface of soil, it will lose all its ammoniacal 
matter, and become a mere carbonaceous residue 
closely similar in nature to charcoal. But, on 
the contrary, when the ammonia yielded by any 
substance is either evolved in the form of a sul- 
phate, a phosphate, a muriate, or an oxalate, or 
is reduced by foreign combination from a volatile 
to a fixed condition, it is a permanent or insep- 
arable constituent of manure, and is expended, 
without one particle of loss, in stimulating, nour- 
ishing, and maturing the processes of vegetation. 
Sal ammoniac or muriate of ammonia is a famil- 
lar instance of a fixed salt of ammonia, possess- 
ing full ammoniacal influence upon plants, and 
yet perfectly free from both volatility and am- 
moniacal odour; and a soluble sulphate of am- 
monia of precisely kindred properties to this salt 
is, jointly with carbonate of lime, formed by the 
combination of gypsum with carbonate of ammo- 
nia, either as existing in rain-water or as imme- 
diately evolved out of animal decomposition. 
The strewing of stables and the sprinkling of 
dung-heaps with gypsum, therefore, are practices 
which both prevent the disagreeable odours of 
putrefaction and save a large proportion of the 
most valuable manure; and the strewing of gyp- 
sum upon a meadow so completely fixes the por- 
tion of carbonate of ammonia in rain-water which 
would otherwise go off in evaporation, as to ren- 
der the grasses both luxuriant in growth and 
eminently nutritious in constitution.* “In order 


* When putrid urine or the draining of dunghills, 
in a state emitting an ammoniacal smell, is distributed 
over an arable field for manure, a sprinkling of gyp- 
sum or of chloride of calcium ought to be made upon 
the field to convert the ammonia into a fixed salt. 
But a better practice is to fix all the ammonia, by 
means of gypsum, chloride of calcium, superphos- 
phate of lime, muriatic acid or sulphuric acid, in the 
stable, in the water-closet, and in all other places 


_ where the ammonia is generated. A basin of con- 
centrated muriatic acid, properly situated in a water- 
_ closet, will prevent disagreeable odours, and convert 


_ all the ammoniacal gases of the place into sal-ammo- 
Ui oe 
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to form a conception of gypsum,” says Dr. Lie- 
big, “it may be sufficient to remark that 100 lbs. 
of burned gypsum fixes as much ammonia in the 
soil as 6,250 lbs. of horse’s urine would yield to 
it, even on the supposition that all the nitrogen 
of the urea and hippuric acid + were absorbed by 
the plants without the smallest loss, in the form 
of carbonate of ammonia. If we furnish to a 
field 40 lbs. of gypsum, and if we suppose that 
the tenth part of this enters into plants in the 
form of sulphate of ammonia, we would actually 
supply nitrogen sufficient for 100 lbs. of hay, 50 
Ibs. of wheat, or 60 Ibs. of clover. Water is ab- 
solutely necessary to effect the decomposition of 
the gypsum, on account of its difficult solubility, 
(one part of gypsum requires 400 parts of water 
for solution,) and also to assist in the absorption 
of the sulphate of ammonia by the plants: hence 
it happens that the influence of gypsum is not 
observable on dry fields and meadows; while the 
gaseous carbonate of ammonia formed by the 
decay of animal manures on such fields, on the 
other hand, does not fail in producing a favour- 
able effect. The decomposition of gypsum by 
carbonate of ammonia does not take place in- 
stantaneously ; on the contrary, it proceeds very 
gradually ; and this explains why the action of 
the gypsum lasts for several years.” See Gypsum. 
Alumina and peroxide of iron form solid com- 
pounds with ammonia; salts of alumina or iron 
combine with ammonia to form true ammoniacal 
salts; and minerals containing alumina or oxide 
of iron attract ammonia from the atmosphere and 
retain it. Soils, therefore, which contain burnt 
clay or oxides of iron absorb ammonia from both 
the atmosphere and rain-water, make such chem- 
ical combinations with it as to constitute fixed 
salts, contribute it in these combinations to act | 
manurially upon plants, and thus perform the 
same fertilizing office as a mineral acid would do, 
if extensively spread over their surface. Coal 
soot, as is well known, exerts a highly beneficial 
action as a top-dressing, when not employed in 
a greater proportion than about 20 or 25 bushels 
per acre, and is apt to stunt and scorch and kill 
vegetation when employed in excessive quantity ; 
and it owes both its beneficial and its mischie- 
vous power to the presence of a large proportion 
of sulphate of ammonia,—this salt acting fertiliz- 


nia; and any of the other substances which we have 
named—and which are both low in price and easy of 
being procured—will collect and concentrate the am- 
moniacal gases of the stable, the cow-house, the pig- 
gery, the poultry-yard, and every other part of the 
farmery. The ammonia which usually escapes in 
the form of gas in the stable is not only lost to the 
farmer, and noxious to the eyes of horses, but it 
works a slow and steady destruction of the walls of 
the edifice, combining with the lime of the mortar 
to form nitric acid, and converting the whole cement 
of the lime into the condition of soluble nitrate. This 


mischievous chemical precess in stables is known in 
Germany by the special name, salpeterfrass. 

+ Hippuric acid is a constituent of the urine of 
herbivorous animals; and, during putrefaction, is de- 
composed into benzoic acid and ammonia. 


| or the virgin soil of forests. 
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ingly in moderate doses, and in mixture with the | 


carbonaceous matter of the soot, and possessing, 
in large doses, a degree of energetic causticity 
which operates with destructive violence on the 
tender organs of plants. 

Ammonia, in all its manurial action, appears 
to operate best in a state of natural mixture with 
the various ingredients of farm-yard dung, and 
next best in a state of thorough mixture with 
the several vegetable and mineral ingredients of 
a long-wrought arable soil; so that, in order to 
its most beneficial effects being developed, it 
either ought never to be distributed in a sepa- 
rate or concentrated condition, as in that of salts, 
guano, or putrid urine, or ought, previous to dis- 
tribution, to be thoroughly mixed with a large 
proportion of loamy and vegetable soil. The ni- 
trogen which it supplies to plants requires to be 
in combination with certain other elements, in 
order to serve as the most suitable food or the 
peculiar nourishment of animals; and these other 
elements are usually furnished in the most effec- 
tive proportions either by average farm-yard man- 
ure or by a complex and thorough mixation of 
chemical manures with the soil of arable lands 
Ammonia, though 
always useful and often indispensable, does by 
no means require to be in every instance supplied 
to the ground even as an ingredient of farm-yard 
manure, and still less in any such concentrated 
form as that of guano, putrid urine, ammoniacal 
salts, or ammoniacal water; for when any soil, 
whether newly reclaimed from the forest, or en- 
riched by prolonged fallow, or worked into prime 
condition by judicious cropping, contains a sufii- 
cient supply of the other ingredients required 
for combination with nitrogen, the ammonia ob- 
tained from the atmosphere may be perfectly 
ample for every purpose of luxuriant vegetation. 
See Atumina, Azorz, Humus, Manurs, and Foop. 
The action of an artificial supply of ammonia, 
even in the main capacity of this substance as a 
source of nitrogen, is limited, like that of hu- 
mus aS a source of carbonic acid, chiefly to an 
acceleration and rarely to an augmentation in 
the development of our cultivated plants; and 
when the supply is made in any incautious or 
concentrated form, it overstimulates the plants 
to the diminution or exhaustion of their vital 
energy, or even exerts such a caustic power upon 
their roots or foliage as speedily to kill them. 
Any ammonia, exhibited to plants in the form of 
a caustic vapour, is certain to peril their vege- 
tation. Ammoniacal water, such as is obtained 
in the manufacturing of coal gas, though used 
with a highly fertilizing effect in various capaci- 
ties, and particularly as a top-dressing to grass 
lands, yet requires to be employed with consider- 
able caution, and, if administered in too great 
strength, will work utter mischief and disaster. 
This liquid, as procured at the public works, is 
of three different strengths, and might, in any 
instance, have its strength tested by instruments; 


yet it ought never to be applied till so far diluted 
with rain or river water that it will not, when 
tested on a grass sward, farther discolour the 
narrow root-leaves of any of the grasses than 
slightly to lighten the tinge of their verdure. 
Even genuine guano, in spite of its well-estab- 
lished and very great power as a fertilizer, pos- 
sesses such a caustic superabundance of ammoni- 
acal matter, that, if applied to the soil in an 
undiluted state or not well mixed with a very 
large proportion of mineral ingredients, it will 
seriously injure most kinds of plants, and rapidly 
kill not a few. Yet the fixed salts of ammonia, 
particularly the sulphate, the muriate, and the 
phosphate, require, for quite an opposite reason, 
to be thoroughly diluted with foreign matters, or 
administered only as ingrediential parts of com- 
pound manures; for when exhibited in powder, in 
solution with water, or in mixture with only a 
small proportion of soil or other mineral diluent, 
they remain in a chief degree inactive, and are 
but very limitedly absorbed by plants. The true 
cause of their efficiency to any extent in the soil is 
believed by Boussingault to be their reconversion, 
by means of calcareous matter, into carbonate of 
ammonia; and as this reconversion is invariably 
resisted in the laboratory or upon the surface of 
the ground, and takes place only in the peculiar 
and complicated circumstances of their contact 
with other manures and partial exclusion from 
the air in diffusion through the soil, they exert 
their ammoniacal force upon vegetation just or 
very nearly in the degree of their removal from 
an undiluted or unmixed condition. A true 
knowledge of the complicated relations of am- 
monia, will thus tend to fix attention upon it 
chiefly as an ingredient in rain-water and in 
compound manures, and will inculcate extreme 
caution respecting its undiluted or concentrated 
artificial use. 

At a recent meeting of the French Academy 
of Sciences, M. Boussingault made a commu- 
nication relative to a new ammoniacal man- 
ure. Having remarked that magnesia, the basis 
of which has always been regarded as injuri- 
ous to vegetation, was found in the ashes of all 
vegetables, and in a proportion in accord with 
the quantity of phosphorus also found in the 
ashes, and of that of the azote, which enters into 
the composition of plants, he was led to infer 
that vegetables must assimilate with ease and 
advantage the ammoniated-magnesian phosphate. 
Being desirous of verifying this by experiment, 
he planted on the 1st of May last some early 
maize, which had already germinated in two se- 
ries of pots, into the half of which he had poured 
15 grammes (about half an ounce) of double phos- 
phated salt for each pot. The two series of pots 


were then placed in the open ground. During 
the first twenty-five days the vegetation was the 
same with both series; after that there was a 
difference in favour of the pots which had been 
watered with the phosphate. 


On the 25th of 


| 


| | 


| 


July the plants in them were double in height 
to those of the other series, and the diameter of 
the stems was two-thirds thicker. By the 25th 
of August the proportion had diminished ; the 
height of the plants watered by the phosphate 
was then only one-third greater, and the size of 
the stems double. At the moment of their com- 
ing to maturity, the phosphated plants bore two 
sound ears, and one that had failed to come to 
maturity; the other plants had only two ears 
each—viz.: one complete, and one that had 
failed. This was not all; each grain of the ears 
of the phosphated plants was double in weight 
to that of the non-phosphated plants. M. Bous- 
singault concludes, therefore, and with great rea- 
son, that the salt in question may be used with 
great advantage as an artificial manure. 

Diluted ammoniacal water, in the proportion 
of an ounce of the liquor ammoniz of the shops 
to a pint of rain or river water, has of late years 
been successfully employed for checking the ve- 
getative power of potatoes, and prolonging their 
suitableness for food. Potatoes immersed during 
four or five days in this liquid, retain all their 
edible properties unimpaired throughout a twelve- 
month; they suffer no apparent effects except the 
desirable ones of postponed vegetation and im- 
proved appearance, flavour, and mealiness; and 
they so completely lose by volatilization all the 
ammonia which they absorbed, that the most 
fastidious person could not detect the fact of its 
ever having been present. The action of the 
liquid upon them makes no chemical change on 
their composition, but merely consolidates their 
substance and extracts their moisture. The po- 
tatoes, immediately after their immersion, require 
to be spread in an airy place to dry; and pota- 
toes so used, and after being kept ten months in 
a warm kitchen closet, have been found perfectly 
good. This easy and cheap process is of great 
value for the exportation of potatoes to the tro- 
pics, for adding to the comforts and the healthful 
diet of seamen, and for providing private stocks 
of fine edible potatoes for the use of families dur- 
ing the scarce season from March till July. Im- 
mersion in a strong solution of salt and water 
produces exactly the same effects, but requires 
to be followed by frequent washings and steep- 
ings in order to the removal of the whole of the 
salt. If potatoes immersed in diluted ammonia- 
cal water be not removed at the end of five days, 
but allowed to remain in the solution during 
three weeks, they are tough and shrivelled when 
removed, and assume a totally new character 
when dried,—much consolidated in bulk, greatly 
deprived of their natural properties, and, when 
boiled, assuming the appearance of sago or starch, 
but, when used dry and uncooked, having the 
flavour of meal and some of the apparent proper- 
ties of corn. 

Ammonia water kills animals of all kinds, and 
has recently been found very serviceable for de- 
stroying slugs in fields, vermin in store-houses, 
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and insects in hot-houses. When used for de- 
stroying rats, it is far superior to traps, and needs ~ 
only to be applied to the rats’ holes; and when 
used for destroying insects, it is at once cheaper, 
more effective, and much easier of application 
than tobacco or other established remedies, but 
requires to be so treated as to give out its am- 
monia in the form of a gas. A hole large enough 
to admit the pipe of a watering-pot is to be made 
near the bottom of one of the doors of the hot- 
house; a watering-pot, containing a quantity of 
ammonia water, is to be placed aslant, and to 
have its pipe inserted in this hole; a small quan- 
tity of turf, wood, or coal is to be kindled under 
the watering-pot; and the ammoniacal gas will 
become disengaged from the water, and diffuse 
itself through the house. If the quantity of gas 
introduced to the house do not exceed in volume 
one-fifth of the whole cubic space which the house 
comprises, it will inflict no injury on even the 
most delicate stove or conservatory plant, and, | 
in less than fifteen minutes it will kill every 
plant-louse and every mealy bug within the walls; 
but at the end of fifteen minutes, it ought to be 
drawn off from the house by the opening of the 
ventilators; and if it be needed for the destruc- 
tion of the scaly bug, it must be applied from the 
tube of a retort, or other fit vessel, to the part of 
the plant affected. Ammoniacal gas, it is obvi- 
ous, might be used to destroy flies and moths in 
the farm-house; and ammonia water might be 
employed to sweep away a large proportion of 
vermin from the farmery. Among the most re- 
cent applications of ammonia is that for prevent- 
ing incrustation on steam-boilers, first suggested 
by Dr. Ritterbandt, who uses the chloride of 
ammonium for this purpose. This substance does 
not discolour the water, nor communicate to it 
any unpleasant taste or smell; it has no injuri- 
ous effect upon the metal of the boiler; it does 
not increase the density of the water, and there- 
fore does not produce ‘priming; nor does its 
application involve any alteration in the boilers 
now in general use. The action of the chloride 
of ammonium is to change the carbonate of lime 
into chloride of calcium, which is not deposited 
by heat ; and as the crystallization of other salts, 
such as the sulphate of lime, depends in a great 
measure upon contact, the absence of nuclei of 
solid carbonate prevents, in a great measure, their 
formation. In marine boilers this is very evi- 
dent, for after adding chloride of ammonium, and 
thus preventing the precipitation of insoluble 
carbonate of lime, it is almost impossible to ob- 
tain crystals of common salt; thus ‘ blowing off? 
is rendered almost unnecessary. 

Ammonia, in several forms and in numerous 
compounds, is somewhat extensively used in hu- 
man medicine; but it is both sparingly and rather 
doubtingly used in veterinary practice. In the 
form of aromatic spirit of ammonia, in doses of 
from one ounce to two ounces, and in a simple 
menstruum of warm water, it has, in cases of flat- 
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ulent colic, been administered to horses, with de- 
cidedly good effect, and after other remedies had 
failed. In the form of hartshorn, it is an useful 
ingredient in some stimulating liniments, parti- 
cularly such as are used for paralytic affections 
in cattle. In the form of carbonate, it has been 
much extolled as a specific for hoove in cattle; 
but, when tried in, this capacity by Mr. Youatt, 
who always doubted its efficacy, it failed. “It 
was administered,” says he, “as a chemical prin- 
ciple, it being supposed that the alkali would 
neutralize the acid gas that was extricated from 
the fermenting food; but it has been proved that 
this gas consists chiefly either of carburetted or 


_sulphuretted hydrogen; besides which there is 


another consideration, that, except administered 
by means of Read’s pump, not one drop of the 
ammonia would find its way into the paunch.” 
—Ures Dictionary of Chemistry.—Liebig’s Or- 
gante Chemistry.—Johnston’s Lectures on Agricul- 


| tural Chemistry —Boussingault’s Rural Economy. 


—Annales de Chimie et de Physique—Quarterly 
Journal of Agriculture.—Journal of the Royal 
Agricultural Society—Loudon’s Gardener's Maga- 
ziné.— Youait on the Horse—Youatt on Cattle, 

AMMONIACAL GAS, SALTS, &c. See Am- 
MONIA. 

AMOMUM. A genus of tender herbaceous 
plants, of the Ginger family. Seven species, all 
from Africa and the East Indies, have been in- 
troduced to the hothouses of Great Britain; and 
about thirteen other species are known to bot- 
anists. One of the species, Amomum grana para- 
dist, yields the grains-of-paradise of the shops; 
and several of the species are regarded in the 
east as antidotes to poison. We notice the 
genus principally on account of its being very 
generally confounded with the cardamom of the 
shops, which is really a species of alpinia; with 
ginger, which is itself a genus, comprising about 
sixteen species; and especially with a medicinal 
herb of the hedges and groves of England, popu- 
larly called bastard stone-parsley, growing to the 
height of three feet, and bearing seeds which 
have somewhat the smell of mace. 

AMORPHA—popularly Bastarp Inpigo. A 
genus of North American deciduous shrubs, of 
the Pea tribe. Six species are known to botan- 
ists, and have all been introduced to Great Bri- 
tain. The best known species, Amorpha fruticosa, 
was formerly used in Carolina as an indigo plant ; 
and continues to be extensively cultivated in 
Britain as a hardy ornamental shrub. This plant 
possesses very considerable beauty, but is encum- 
bered with some serious defects. Its foliage is 
not fully displayed till late in spring; and the 
ends of its branches are often destroyed, or other- 
wise permanently damaged, by frost. Its leaves 
are large, of a pleasant green colour, and beau- 
tifully pinnated, with folioles arranged in pairs, 
and an odd foliole at the end. Its flowers are 
purple in colour, and singular in structure; and 
they grow in spikes seven or eight inches in 


length. The amorpha produces its best effect 
when planted in clusters or small groves, in a 


well-sheltered situation. This plant may be pro- | 


pagated either by layers or by seeds obtained 
from America. 

AMPELOPSIS. A genus of ornamental climb- 
ing shrubs of the vine family. Four species have 


been introduced to Britain from North America; | 


and two other species are known to botanists. 
Two of the species, the hairy and the virgin 
creeper, grow to the height of sixty feet. All 
the species closely resemble the vine in habit, 
leaves, and flowers; they grow with great rapid- 
ity; and they are used for covering old walls. 

AMYGDALOID. A kind of trap rock. It 
consists of a greenstone or fine trap with small 
imbedded spheroids of other mineral matter, of 
the general form of almonds. It is a compara- 
tively rare rock; and yields by disintegration 
the same sort of general soil as most varieties of 
greenstone, basalt, and olivine porphyry. 

AMYGDALUS. See Atmonp. 

AMYLINE. A farinaceous substance of a na- 
ture intermediate between starch and gum. It 


is soluble in boiling water; and yields by evapo- | 


ration a pale, semi-transparent, brittle substance, 
which is insoluble in alcohol, but soluble to any 
extent in water at 144°, and soluble in ten times 
its weight of cold water. Starch, dissolved in 
twelve times its weight of water, and exposed to 
the air for two years in a shallow capsule, becomes 
a gray liquid, covered with mould, free from smell, 
and without action on vegetable blue colours; 
and an analysis of this liquid will show that one- 
fourth of the starch by weight has disappeared, and 
that the remainder has passed into amyline, gum, 
sugar, starchy lignine, and lignine mixed with 
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charcoal,—the sugar alone amounting to one-half | 


of the starch. The word amyline is sometimes, 
though incorrectly, used to express the sum of 
nutritious matter in albuminous vegetables; and 
the epithet amylaceous is often applied to the 
cereal grains and other plants which yield the 
fine flour from which starch can be made. 
ANACARDIUM. See Casuzw Nov. 
ANAGALLIS. See Pimprrnet. 
ANAGYRIS,—popularly Bran-Trerom. A 
genus of tender evergreen shrubs, of the Pea 
tribe. 
high, and was introduced from Teneriffe in 1815; 


the Nepaul species grows eight feet high, and | 


was introduced from Nepaul in 1821; and the 
fetid or stinking species grows nine feet high, 
and was introduced from Spain in 1570. The 
last has sported itself into several varieties, and 
acquired hardiness of habit. Its leaves are hoary 
in all the varieties, but oblong and narrow in 
some, and oval and moderately broad in others; 
and its flowers are numerous, of a bright yellow 
colour, and produced from the sides of the branches 
like those of laburnum. 

ANALOGY. A certain relation, correspond- 
ence, or agreement, between several things in 


The broad-leaved species grows ten feet | 
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some respects, which yet differ in others. Or, in 
respect to the process of thought, that sort of 
reasoning by which we argue from known to un- 
known resemblances. 

The second law of philosophizing laid down by 
Sir Isaac Newton, recommends drawing conclu- 
sions from analogy where the resemblance be- 
tween the things compared is strong. “ Of nat- 
ural effects of the same kind,” says that law, 
“the same causes are to be assigned as far as it 
can be done. As of respiration in a man and in 
a beast; of the descent of stones in Europe and 
in America; of light in a culinary fire and in the 
sun; and of the reflection of light in the various 
planets.” Where the analogy is so very mani- 
fest as in the cases here adduced, the conclusion 
drawn from it approaches to absolute certainty ; 
and, in many cases, we have no better way of 
reasoning from what is known to what is un- 
known. The arguments by which Sir Isaac 
Newton establishes the truth of the system of 
universal gravitation are precisely of this sort. 
He proves that the planets, in their deflections 
towards the sun, are all governed by the same 
analogy that is observable in the deflections of 
the earth towards the sun, and of the moon to- 


-wards the earth, as well as of a body projected 


obliquely at the earth’s surface towards its cen- 
tre: whence he infers, with the force of demon- 
stration, that all these deflections spring from 
the same cause, or are governed by one and the 
same law, to wit, the power of gravitation, by 
which a heavy body, when unsupported, natu- 
rally falls to the ground. 

But there is a natural proneness in men to 
carry arguments drawn from analogy too far; so 
that this law of philosophizing requires to be in- 
terpreted with more strictness, and its abuses 
more carefully guarded against than any other. 
That principle of human thought by which we 
form numerous combinations among the objects 
of our knowledge, according to real or supposed 
resemblances, is continually prompting us to 
carry comparison farther than the nature of 
things will warrant. Weare always apt to judge 
of things little known by those with which we 
are familiar; and ‘to trace similitudes, which, 
though often the mere suggestions of our imagi- 
nation, we are apt to mistake for discoveries of 
reason. Natural historians are fond of tracing 
an analogy between the three kingdoms of na- 
ture,—the animal, the vegetable, and the mineral. 
The analogy between animals and vegetables is 
doubtless, in many cases, very striking. They 
are both of an organized or vascular structure; 
both grow and expand from minute germs by 
assimilating nourishment from the different ele- 
ments; both are capable of reproducing their 
kinds by the generation of ova or seeds. These, 


and various other points of analogy between 
plants and animals, are sufficiently striking, and 
have been admitted by all: see our article Ant- 
But naturalists have not stopped here: 


MALS. 
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they have extended to vegetables properties which 
can only belong to sentient beings. It is thus 
that they have ascribed to plants, a state of sleep 
and of wakefulness, a power of voluntary motion, 
and a capacity of avoiding danger, till at length 
they have not hesitated to ascribe to them ac- 
tual sensibility and perception, and have elevated 
them tothe very rank of living creatures. “Trees,” 
says Mr. White, “are animated; they have their 
food, their enjoyments, their grief, their health, 
their illness, their watcliing, their sleep, their 
emanations, their absorptions, their infancy, their 
growth, their puberty, their manhood, and their 
love. The man who does not find in animals 
younger brothers, and in plants cousins, more or 
less removed, is unacquainted with his own na- 
ture, and is devoid of the elements of morality.” 
[On the Gradations in Man, p. 6.| This is a con- 
siderable stretch of analogy; but it is exceed- 
ed by that spirit of generalization which would 
ascribe life and sensibility to stones. “ The 
vegetation of stones,” says the bishop of Llan- 
daff, “hath been admitted by many; and some 
have contended that minerals, as well as animals 
and vegetables, spring from seed; the greatest 
being nothing but the expansion of the parts of 
a minute grain of sand.” “Ido not know,” adds 
he, “whether it would be a very extravagant 
conjecture, which should suppose that all matter 
is, or has been, organized, enlivened, and ani- 
mated.” [Watson’s Chemical Essays, vol. v.] 

We infer from analogy, with a high degree of 
probability, that the planets are peopled. with 
inhabitants, on account of their numerous points 
of resemblance with our earth. They all revolve 
round the sun as the earth does, and are gov- 
erned in their revolution by the same law of 
gravitation. They all, like the earth, borrow 
their light from the sun, and most of them are 
known to have a rotation on their axes; and 
therefore, like the earth, to have a vicissitude of 
day and night. Several of them likewise are 
attended by moons as the earth is. From these 
manifold points of resemblance, it is highly rea- 
sonable to conclude that these bodies are, like 
our earth, destined to be the habitation of vari- 
ous orders of living creatures. Such an argu- 
ment, drawn from analogy, is perfectly legiti- 
mate, and carries with it the greatest probability. 
But who can help smiling at the extent to which 
the learned Wolfius carries this kind of analogi- 
cal reasoning, when he proceeds upon it to cal- 
culate the precise dimensions of the supposed 
inhabitants of the different planets! [Hlem. As- 
tron. Genev. 1735, part 2d.] The inhabitants of 
Jupiter, he thinks, must be giants; and he 
grounds his opinion chiefly on the small degree 
of solar light which they enjoy; so that the 
pupils of their eyes, and consequently their whole 
bodies, must be considerably larger than ours. 

Analogy between the whole animal kingdom 
and the whole vegetable kingdom, or between 
certain groups or species of animals and certain 


groups or species of vegetables, has long been a 
favourite subject of theory on the part of many 
scientific writers, and a prolific source of bewil- 
derment on the part of almost all their practical 
readers. Passion for theory, or the mere poetry 
of science, has generally occasioned inquirers to 
confound a few resemblances on the very out- 
skirts of the two kingdoms, or a similarity be- 
tween one or two phenomena of certain species, 
with a true and pervading analogy. The real 
analogies which exist, and which alone can give 
light to science or assistance to practice, seem to 
be too few and commonplace for the abstruse 
purposes of theorists; and the unreal analogies, 
which are suggested by resemblance or created 
by fancy, appear to possess an absurd charm in 
their very incomprehensibleness by plain men, 
and total want of all possible adaptation to any 
purpose of utility. Any of our practical readers 
who cannot understand the analogies between a 


| buffalo and an oak-tree, between a snail and a 


hyacinth, between a sheep and a rose-bush, or 
between a jelly-fish and a bean-plant, may assure 
himself that he will suffer no detriment from his 
ignorance. 

All animals and all vegetables possess life; all 
have organization; all elaborate great chemical 
changes in their interior organism; most grow 
or enlarge their substance by assimilating ali- 
mentary matters obtained from without; many, 
perhaps most, throw off, in an excrementitious 
manner, such proximate elements as are unsuited 
to their own substance; most vegetables and 
nearly all animals, propagate their respective spe- 
cies by fecundation; the epitome of any pheeno- 
gamous plant, when buried as a seed in the soil, 
rots and reproduces the whole plant, and the epi- 
tome of the human body, when buried in its final 
terrestrial form in the earth, rots and will event- 
ually rise again in glory ;—these are true analo- 
gies, and they afford exquisite mutual illustra- 
tions of the constitution of the two great classes 
of organized bodies. But they are not at all 
the kind of analogies with which imaginative 
physiologists have wished to entertain their 
readers. 

One favourite analogy with theorists is be- 
tween the circulation of the sap in plants and 
the circulation of blood in animals. But this is 
a mere play upon a word. The motion of liquid 
within a plant is simply the ascent of sap and the 
descent of cambium,—the free ascent of the liquid 
in one form, and the fixational descent of it in 
another form. We speak of the circulation of 
moisture in the soil, when we mean merely the 
descent of rain-water and the ascent of aqueous 
vapour; and we speak, in a precisely analogous 
manner, of the circulation of sap in plants; but 
we do not imagine, for a moment, that these are 
true circulations; nor ought we, for an instant, 
to compare them with the constant circulating 
flow of the slowly changing vital blood in an ani- 
mal. Yet a highly distinguished phytologist of 
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the present day assumes, first, that the ascent of 
sap and the descent of cambium are the same 
phenomenon as the circulation of blood,—next, 
that the flow of the sap and the cambium forms 


all organs and wields the power of all organic 


functions,—next, that sap constantly rises by 
capillary attraction, when any proper force is at 
work for removing obstructions from the top of 
the capillary tubes,—and next, that a precisely 
proper force of this kind is in constant action in 
the chemical play which goes on within the leaf; 
—and on this most unphilosophical series of as- 
sumptions, all based on the fancied analogy be- 
tween vegetable and animal circulation, he erects 
the monstrous doctrine, that life is a chimera of 
the dark ages, and that what we usually desig- 
nate life is only a combination of capillary attrac- 
tion and simple chemical action! How dismally 
and most humblingly true does it continue to be, 
that “the world by wisdom knows not God!” 
Another favourite analogy is between the al- 
leged respiration of plants and the true respira- 
tion of animals, or between the functions of leaves 
and the functions of lungs. But the leaves of 


plants elaborate the sap brought up to them from 


the roots, and bring a portion of it into a condi- 
tion of fitness to be incorporated with the plant’s 
substance ; and, in this office, they are vastly 
more analogous to a stomach than to lungs ;— 
and in so far as they operate with atmospheric 
air, they in fact achieve the very reverse of the 
result which is worked out by the lungs of ani- 
mals; for they take in the carbonic acid of the 
atmosphere, abstract its carbon, and give back 


its oxygen; while animal lungs take in the oxy- | 
gen of the atmosphere, combine it with liberated | 


carbon from the blood, and give back carbonic 
acid to the atmosphere; and indeed these reverse 
and entirely unanalogous processes constitute the 
principal and most beautiful contrivance by which 
the wisdom of the all-beneficent Deity preserves 
unimpaired the purity of our atmosphere, and 
maintains the balance of animal and vegetable 
forces in our world. The fact that both leaves 
and lungs operate on atmospheric air, is no more 
a ground of analogy, than the fact that all sub- 


stances in the processes of oxidation, combustion, 


fermentation, and putrefaction also operate upon 
atmospheric air. A stagnant pond or a fen, in 
particular, might, with far more truth than leaves, 
be alleged to breathe; for it does exactly that to 
atmospheric air which is done to it by animal 
respiration. 

The two examples which we have stated suffi- 
ciently illustrate the fallaciousness of the analo- 
gies which are commonly instituted between the 
functions of plants and the functions of animals ; 
and a very brief example or two may equally ex- 
hibit the character of those which are commonly 
instituted between the organic structure or the 
entire economy of the two kingdoms.—One anal- 
ogy is instituted between seeds which are long 
in a dry condition, and afterwards germinate 
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when placed in moderately moist soil in the open 
air, and the animalcules called anguille and ro- 
tiferi which may be dried into an inert and seem- 
ingly lifeless condition, and will revive in a brief 
period after being immersed in water. But the 
seed is only the small and final epitome of the 
plant, and not the plant itself; and it is never 
out of its natural condition, but passes through 
a proper stage of its existence in drying and lying 
temporarily dormant as truly as it did in ripen- 
ing; while the anguilla, or the rotifer, is the entire 
animaleule, and is first placed in an unnatural 
condition, and afterwards restored to its native 
element. The supposed analogy, therefore, is a 
mere fancy; and even were it a fact, it applies 
to but a speck of the extreme verge of the animal 


kingdom, and cannot, without the most violent 
| outrage, be regarded otherwise than as a perfect 
| contrast to the general and pervading law of that 


kingdom ; for animal organization, with scarcely 
any other exception than this trivial one among 
animalcules, is absolutely and broadly distin- 


| guished by tendency to rapid decomposition — 


Another favourite analogy is between the repro- 
duction of plants by slips or cuttings, and the 
reproduction of polypi by simple division or cut- 
ting asunder. But this, too, might easily be 
shown to be more apparent than real; and even 
though admitted to be a fact, is strictly an anom- 
aly and not an analogy; for cutting asunder can 
as little illustrate as it can effect the reproduction 
of almost any other form of animated body than 
the polypus. 

A kind of analogy in newer vogue asserts 


| that a plant is not a plant at all, but a com- 
| monwealth of plants,—its leaves, flowers, stipules, 


spikes, and other parts being so many indivi- 
duals of different ranks, living together in the 


| ‘same fashion as magistrates, merchants, farmers, 


and operatives in a nation of human beings; al- 


| leges that individuals of one rank in this com- 


monwealth are convertible into individuals of an- 
other rank, the leaves for example into flowers, 


_or the spikes or roots into branches; and tells 


us that certain zoophytes or plant-like ani- 
mals, called sertulariadz also grow and stick 
together in the manner of commonwealths, and 


| that the nutritive individuals of each mass or 
| commonwealth of them are convertible into re- 


productive individuals, and the reproductive in- 
dividuals into nutritive. One of two things which 
this theory takes for granted, that a corn-plant 
or a cabbage is not an individual plant but a 
whole commonwealth of corn-plants or of cab- 
bages, is every way worthy of the derision with 
which all ploughmen and ditchers are certain to 


_treat it; and the other thing taken for granted, 


that the different parts of plants are convertible 
into each other, though undoubtedly counte- 
nanced by many interesting facts, is not wholly 
true,—but will fall to be briefly noticed in our 
article on MorpHonogy. Yet though the as- 
sumptions were conceded, the alleged analogy 
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founded on them, like the two preceding alleged 
analogies, applies to a mere speck on the frontier 
of the animal kingdom, and, as regards the rest 
of that kingdom, is a downright anomaly and 
contrast. 

Another new set of alleged analogies is elo- 
quently advocated by Professor Forbes, and is 
stated, in the following terms, in a report of a 
paper which he read at a meeting of the Royal 
Institution: “ If we regard the animal and vege- 
table kingdoms as consisting of two spheres or 


groups, we should find that there was a parallel- | 
ism existing between these groups in their sub- | 
One singular fact he would | 


ordinate members. 
remark with regard to the representation of num- 
bers in certain parallel groups of animals. It was 


well known that the jelly-fishes (Acalephze) had 


their parts arranged upon the number four, whilst 


the star-fishes (Echinodermata) assumed the num- | 


ber five; but whenever any abnormal forms of. 
these animals were met with, then it was found | 


that the jelly-fishes assumed the number five, 


and star-fishes the number four. The two spheres | 


or groups of the animal and vegetable kingdom 
he called concentrate and articulate. 


The concen- | 


trate was characterized by a tendency to concen- | 
tration, to the formation of an internal skeleton, | 


and a unity of combination. 


The articulate was 


characterized by its tendency to elongation, the | 
formation of an external skeleton and articula- | 


tion. In the application of this theory to the 


highest groups of the animal kingdom, the Ver- 
tebrata belonged to the concentrate sphere, and | 


the Invertebrata to the articulate sphere. 
the vegetable kingdom, the Exogens represented 
the concentrate sphere, and the Endogens the 
articulate sphere. In descending to groups of 
less value, the same opposition of the spheres in 
parallel groups might be observed as in the Amor- 
phozoa, which represented the concentrate sphere, 


In- 


and the Echinodermata the articulate sphere in_ 


the animal kingdom. In groups of ordinal value, | 
the two great orders of fishes might be given—_ 
the osseous fishes representing the concentrate, | 
and the cartalaginous fishes the articulate spheres. | 
As an illustration from the vegetable kingdom, | 


the Rosaceze and Leguminosz might be taken. | 


The former exhibited the concentration and other 
properties of the concentrate spheres, as seen in| 
their fruit; whilst the latter exhibited a ten- | 
dency to elongation, the formation of an external | 
skeleton and articulation, as in the articulate | 
sphere. This representation of the spheres was 
also evident in genera and even species.” How | 
a rose-hip resembles a horse and other animals 
which have a backbone and ribs, and how a pea- 
pod resembles a slug, an oyster, a medusa, and 
other animals which have no backbones or ribs, 
we confess ourselves too obtuse to understand ; 
but even though the resemblance were quite per- 
ceptible, it refers to but the seed of plants and 
to the whole body of animals, and seems fitted to 
throw utter obscuration over all our best notices 
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of organized being, without imparting one ray of 
compensating illustration. 

But analogy has, by some phytologists, been 
restricted wholly to resemblances amongst plants 
themselves, and distinguished from what they 
call afimity. Analogy, according to this class of 
theorists, is a correspondence between certain 
parts of two groups of plants, which differ in 
general structure and belong to different series ; 
while affinity is a correspondence of individual 
structures of any one group or series. Thus, the 
correspondencies between Acrita and Protophyta 
constitute an analogy ; and those between any 
two species of Acrita or any two species of Pro- 
tophyta constitute an affinity. But, though these 
distinctions have been magnified by one or two 
writers into great importance, “they do not’”’— 
to adopt the words of Professor Lindley—* ap- 
pear to possess the value that is attached to them, 
as cases must be continually occurring in which 
the terms are convertible,—thus, the genera Ber- 


| beris and Bocagea are in analogy if considered 


with reference to Berberideze and Annonacee, 
but in affinity if viewed as a part of Thalami- 
floree.” 

ANALYSIS. The reduction or separation of 
compounds into their component ingredients. 
The word is applied, in a logical sense, to the 
reduction of complex arguments and intricate 
reasonings to their several premises and propo- 
sitions ; in a metaphysical sense, to the reduction 
of compound ideas, involved thoughts, and even 
the mental powers themselves, to their consti- 
tuent parts or their several phases; in a mechan- 
ical sense, to the separation by force of mineral 
or vegetable mixtures into their several ingredi- 
ents; and in a chemical sense, to the reduction 
of a compound substance, whether animal, vege- 
table, or mineral, by means of heat, electricity, 
decomposition, and recombinations, or generally 
by means of what are termed chemical affinities, 
into either less compound substances or its ab- 
solute elements. Logical and metaphysical ana- 
lyses are quite beyond the sphere of the farmer; 
but both mechanical and chemical analyses are 
of exceedingly high value to him for the testing 
of ashes, animal manures, vegetable composts, 
and especially soils. Mechanical analysis always 
brings the ingredients of a mixture into a state 
of separation from one another; but it rarely 
reduces them to their elements, or is capable 
of reducing any compactly compound substance ; 
and it is effected by bruising, sifting, washing, 
filtering, weighing, and similar gentle and wily 
applications of force. Chemical analysis encoun- 
ters every kind of compound substance from a 
commingled gas to a metalliferous rock, and from 
the leaf or the sap of a tree, to the bone or the 
secretions of an animal; it sometimes brings the 
ingredients or elements into a severally separate 
condition, but much more frequently reduces and 
ascertains them by causing them to enter. into 
new combinations; and it usually achieves its 
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results by means of a number of simple substan- 


ces, in a state of great purity, of well-known and 
thoroughly established chemical affinity, and usu- 
ally designated chemical reagents. The analysis 
of soils and manures is of prime value in agricul- 
ture, and ought to be well understood by every 
farmer who makes pretensions to even a moderate 
scientific knowledge of the principles of his art. 
The apparatus for performing it is neither costly 
nor very complex; it consists principally of a 
balance, a set of weights, a compound or serial 
sieve, an argand lamp and stand, some glass bot- 
tles, some fire-proof crucibles, some evaporating 
basins, two or three filters, a series of vessels for 
collecting and measuring gases, one or two re- 
torts, and small quantities of a few chemical re- 
agents; and it ought to find a place ina small 
room or laboratory of every home-farm, every 
model-farm, and every ordinary farm of any con- 
siderable extent. Or when the entire apparatus 
is, In any instance, thought too complicated for 
the scale of the farm or the means or leisure of 
the farmer, at least the portion of it required for 
mechanical analysis ought to be provided and to 
be in frequent requisition. 
tuents of soils, manures, and subsoils require to 
be well understood before any judicious analysis 
of them can be attempted, we reserve a detail 
of principles and processes to the article Sorzs 
(ANALYSIS oF); and shall here insert a general 
outline of the principles of chemical analysis. 
Chemical analysis embraces two distinct parts: 
1st, to find the different ingredients of which a 
substance is composed; and, 2d, to determine 
the quantity in which they exist in it. The for- 
mer is designated by the name of qualitative ana- 
lysis, and must always precede the latter, which 
is termed quantitative analysis. As matter can- 
not be destroyed, the weight of all the component 
parts must equal the weight of the whole body. 
If the latter, therefore, be the result of the quanti- 
tative analysis, it confirms greatly the correctness 


of the qualitative analysis that no ingredient has | 


escaped our notice; but not absolutely so, since 
two or more ingredients resembling each other, 
and following together in the quantitative esti- 
mation, may have been mistaken for one; while, 
on the other hand, if the joint weight of all the 
component parts do not equal that of the whole 
body, and this deficiency cannot be accounted for 
by any imperfection in the methods employed, 
it proves conclusively that some ingredient has 
escaped our notice. 

To analyze a substance, does not necessarily 
imply the separation of the substance into its 
component parts, so as to have them all in a 
perfectly free state; for some of them would be 
found endowed with such powerful affinities, that 
it would be a matter of extreme difficulty to ob- 
tain them in their free state, and still more diffi- 
cult, if not impossible, to retain them so. In 
most cases, therefore, we merely transfer the com- 
ponent parts of the substance under analysis to 


But as the consti-_ 
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combinations, the nature and composition of which 
are well known. 

The reverse process of analysis is synthesis, by 
which we again produce a substance from its 
component parts. But as certain substances often 
combine only under peculiar circumstances, it 
will be evident that, unless we know these cir- 
cumstances, or are able to contrive them, the 
synthesis of the substance under such circum- 
stances will remain impracticable, but does not, 
therefore, in the slightest degree, impair the cor- 
rectness of our analysis. 

Chemical analysis requires, more than any other 
branch of applied chemistry, a thorough know- 
ledge of the science of chemistry; but it is, on 
the other hand, itself the base of all chemical 
knowledge, since it alone enables us to investi- 
gate the changes which take place whenever 
chemical affinity is called into action, and to as- 
certain the laws which govern them, by ascer- 


| taining the exact composition of the resulting 


compounds. The progress of the science of chem- 
istry, and the perfection of analytical chemistry, 


| have, therefore, always kept pace with each 


other. The following are the general principles 
of chemical analysis. A substance is either a 
simple body, an element, or a chemical combina- 
tion, or a mechanical mixture of them. An ex- 
ample will illustrate this. Hydrogen and chlo- 
rine gases are both elementary bodies, viz. such 
as chemistry is not capable of further separating 
into others, but which may be recovered again 
from all combinations in which they exist. If 


| these be mixed in equal volumes, we have a me- 


chanical mixture of two elementary bodies, which 
again may be separated without the aid of chem- 
ical means, as by mere absorbents. But if the 
mixture be exposed to the sun’s rays, they sud- 
denly enter into chemical combination, which is 
made apparent by a flash of fire passing through 
the whole mass. The gas suffers hereby no change 
in volume nor in weight, but, on examination, it 
will be found to have entirely different properties 
from either hydrogen or chlorine, or their mix- 
ture; 1t is an entirely different gas, called chlo- 
rohydric acid gas, from which neither of its con- 
stituent elements can be separated by any merely 
mechanical means. If any of the two gases were 


| added in a larger proportion than equal volumes, 


we should still have the same occurrence, but in- 
stead of the whole of the gas being converted 
into chlorohydric acid gas, we should have this 
latter gas, mechanically mixed with the gas added 
in excess, or a mechanical mixture of a chemical 
compound with an element. 

A mechanical mixture may often be separated 
by mere mechanical means into its component 
parts, which may then be recognised as sub- 
stances of known chemical composition. Thus, 


| a mixture of a light and a heavy powder may 


often be separated by washing with water, which 
will float off the lighter. Although, in such cases, 
where we employ purely mechanical means to 
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separate mixtures into their component parts, 
the operation ought strictly not to be called 
analysis, at least not chemical analysis; still or- 
dinary language does not draw this distinction 
principally where the quantitative estimation of 
any of the component parts is the main object. 
We might thus speak of the analysis of a mag- 
netic iron ore, when it is pulverized, and the ore 
separated from the gangue by extraction with a 
magnet, in order to determine their relative quan- 
tity. The modern improvements in the micro- 
scope, and its use, afford to chemistry an invalu- 
able means of discovering component parts, where 
they exist merely as mechanical admixtures, when 
chemistry alone would be unable to decide it. 
Thus, the long-contested question among chem- 
ists, whether kermes mineral contained oxide of 
antimony, as.an essential or chemically combined 
part, was decided by the aid of the microscope, 
by showing the oxide of antimony to exist in it 
in the state of exceedingly minute crystals, and 
therefore not in chemical combination with the 
sulphuret of antimony. Mechanical mixtures 
may further be separated by mere absorbents or 
perfectly neutral solvents, which take up some 
of its parts and leave others behind; and if, on 
the other hand, a substance be taken up from a 


mixture by a solvent, to which it otherwise is | 
perfectly indifferent, or has no chemical affinity, | 


there is good reason to believe that it existed 
merely as mechanical admixture. Or some or 


all the ingredients may be taken up by a solvent | 


and afterwards separated by crystallization, or 


by precipitation, by the addition of other per- | 


fectly neutral solvents to the first. 


Mechanical mixtures may also be analyzed by | 
more purely chemical means, such as dissolving | 
reagents, if some of the admixtures be acted on | 
by them, while others are not affected. If we | 


thus treat a mixture of carbonate of lime and 
silica with a dilute acid, the latter dissolves the 
lime, with expulsion of the carbonic acid, while 
insoluble silica is left behind. A very consider- 
able number of what are commonly called chenvw- 


cal analyses are nothing more than the separation | 


of mechanical mixtures by the two last-mentioned 
means: thus, a great many analyses of parts of 
plants or animals, by which they are separated 
by different solvents into different neutral sub- 
stances, such as sugar, starch, gum, lignin, vola- 


tile oil, &c., are nothing more than a separation | 


of a mechanical mixture of these substances. 
Heat and other such agents may.also be often 
used for the same purpose: thus, mixtures of 
different fatty matters of different fusibility, 
may be separated by cautious fusion; or liquors 
of different volatility by distillation. It is most- 
ly in analysis for scientific purposes that it 
is of importance to ascertain whether a sub- 
stance is a pure chemical combination or a 
mechanical mixture of several compounds. For 
most practical purposes the main object is merely. 
to find the ingredients, it being of little or ‘no 


| 


interest whether these are in chemical combina- 
tion or merely mixed together. If, therefore, in- 
spection does not lead to distinguish the ingre- 
dients, their separation is effected as if it were a 
chemical combination, without reference to its 
mixed nature. 

It has already been stated that all substances 
are either elementary bodies or their chemical 
combinations, or mechanical mixtures of both. 
Those substances which chemistry is not capa- 
ble of separating into others, it calls elementary 
bodies, and then proves all the rest to be formed 
by their union or combination. Two elements 
form, by their union, binary combinations, but 
when these again combine, the result is a more 


| compound body, containing three or more ele- 


ments. On the other hand, most of the more 


| compound bodies may again be separated into 
| binary, or at least less compound bodies. 
| latter are then said to be the proximate consti- 


These 


tuents of the more compound body; while the 
elementary bodies into which it is finally resolved 
are called its wltimate constituents or elements. 
Thus, oxygen combines with sulphur, forming 
sulphuric acid, and with potassium, forming oxide 
of potassium or potash; but sulphuric acid com- 


| bines again with potash, and forms sulphate of 
| potash. Oxygen, sulphur, and potassium, are 


then said to be the ultimate constituents or ele- 


| ments of sulphate of potash, while sulphuric acid 


—— = 


and potash are its proximate constituents. When 
the proximate constituents of a substance are 
known, we may generally infer from them the 
ultimate constituents; and, vice versa, if the ulti- 
mate elements are known, theoretical chemistry 
will generally teach us which are the proximate 
constituents. Analysis may, therefore, in more 


| compound bodies, discover and determine either 


the proximate constituents, or the elements. This 
is altogether accidental, and depends on the pe- 
culiar method adopted, or on the facility with 
which either the proximate constituents or the 
elements are detected and estimated. Thus, for 
instance, if the above substance, sulphate of pot- 
ash, were unknown to us, and therefore sub- 
jected to analysis, whether we should first dis- 
cover the sulphur or the sulphuric acid, would 
probably depend on the method adopted. If we 
first examine it by the blowpipe, the sulphur 
would probably be first made apparent; while, 
if we first tested it in the moist way, we should 
recognise the sulphuric acid. In the same man- 
ner, in determining the relative quantity of the 
constituents, we should neither estimate directly 
the quantity of sulphur by itself, nor that of the 
sulphuric acid, but transfer them both to a com- 
bination, from the quantity of which, either that 
of the sulphur or of the sulphuric acid may be 
calculated with equal facility. It is therefore 
indifferent of itself, whether we give the result 
of the analysis in so many parts of sulphur, oxy- 
gen, and potassium, or so many parts of sulphu- 
ric acid and potash. Convenience and custom, 
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or theoretical notions, decide here, as in other 
matters. 

In regard to the analysis of chemical combina- 
tions, it may be remarked that, as it is a neces- 
sary consequence of chemical combination that 
the constituents, either ultimate or proximate, 
which enter into combination, necessarily alter 
more or less their original nature and properties, 
none of the constituents of an unknown chemical 
combination can be recognised with certainty in 
it from its nature and properties. It will there- 
fore be seen, that in order to find what consti- 
tuents it is composed of, it becomes necessary to 
overcome the afiinities by which the latter are 
held in combination, so as either to set them free 
and make them appear with their original pro- 
perties, by which they may be recognised, or to 
transfer them to other combinations, which are 
either known or may be recognised. It would 
thus be impossible to recognise hydrogen or chlo- 
rine in chlorohydric acid gas; nothing could be 
more totally different from either of its consti- 
tuents. But, if we introduce a piece of metallic 
zinc into the gas, the affinity of the zinc to the 
chlorine will overcome the affinity of chlorine to 
hydrogen. The chlorine will therefore be taken 
up by the zinc, and leave the hydrogen in its 
free state, which can then be recognised by its 
usual properties. 

Another mean which analytical chemistry em- 
ploys for overcoming existing affinities and set- 
ting the ingredients free, or transferring them 
to other combinations, is héat, which often will 
induce the gaseous elements to separate and as- 
sume their free state. Oxide of mercury may 
thus be separated into its two elements, oxygen 
gas and metallic mercury. Carbonate of lime is 
separated by ignition into carbonic acid gas and 
lime. Volatile liquids and solids may also be 
expelled by heat from their combinations, by their 
tendency to assume the gaseous state at higher 
temperatures. Thus, chemically combined water 
is generally discovered by heating the substance 
in the closed end of a glass tube, when it will be 
expelled, and condense in the colder part of the 
tube. 

Electricity is another agency for overcoming 
affinity. It was by this agency that Sir Humphrey 
Davy discovered the metallic radicals, and the 
compound nature of the alkalies. 

But the mean most often made use of in ana- 
lyses of substances is chemical affinity itself, either 
single or double elective affinity. In the former 
case we have a combination of two constituents, 
and present to it a third substance, for which 
one of the constituents has a greater affinity than 
for the other, and therefore leaves the latter in 
its free state, and combines with the substance 
added. Thus, if uric acid be in a solution, com- 
bined with a base, and a stronger acid be added, 
to which the base has a greater affinity, it will 
combine with the latter, and leave the uric acid, 
which thereby is separated in its free state, as 
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an insoluble powder; or if sulphuric acid be added 
to a solution containing baryta, the affinity of 
the latter for sulphuric acid is greater than for 
any other acid. It will therefore combine with 
it, and separate as an insoluble and easily recog- 
nisable compound, sulphate of baryta. What 
single affinity is unable to effect, may be accom- 
plished by double affinity. Thus, if oxalate of 
lime were given us for analysis, we should not 
be able to separate the oxalic acid from the lime 
by any acid or base alone; but if we treat it with 
carbonate of potash, the affinity of the potash 
for the oxalic acid, and that of the carbonic acid 
for the lime, act at the same time, and we de- 
compose it into oxalate of potash and carbonate 
of lime, in which compounds the oxalic acid and 
the lime are easily detected. 

When thus liberated, or transferred to other 
combinations, we employ various means to re- 
cognise the ingredients, or the new compounds 
to which they are transferred, as their physical 
properties, such as peculiar or striking colours, 
thus, the presence of manganese in a substance, 
is recognised by the green colour which it yields, 
' when fused with nitre and carbonate of soda, 
owing to a combination, which it always forms 
under these circumstances. Another means of 
recognition is by their peculiar odour or taste; 
thus, acetic acid, when liberated, is, in most cases, 
recognised by its peculiar odour, and the different 
kinds of sugar by their taste. The senses of 
smelling and tasting are of no less importance to 
the analytical chemist than the sight, and are 
capable of considerable cultivation. It is parti- 
cularly in organic analysis that they are invalu- 
able, as affording the only means of discovering 
many of the organic proximate constituents. Of 
no less importance are the different forms of ag- 
gregation, which the ingredients or their new 
combinations assume: as, for instance, whether 
they appear as a gas or a liquid, or an insoluble 
solid. This latter is of particular importance, 
and we therefore generally try to effect a solu- 
tion of the substance, and then add different 
other substances, mostly in solution, with which 
the different ingredients form compounds, which 
separate, and are distinguished by their different 
degrees of insolubility, or peculiar form of aggre- 
gation, such as whether they be heavy or light, 
pulverulent, flocculent, crystalline, &é. 

The substances we add for the sake of separ- 
ating or combining with the ingredients of the 
substance under examination, are called reagents. 
If they produce any change with them, they are 
said to react with them; if they form insoluble 
compounds, which separate, they precipitate them ; 
if the produced change or compound be such as 
to lead to the recognition of the ingredient, it is 
said to be a ¢est for it. Thus, when a solution of 
iodine is added to a solution containing starch, 
it produces a beautiful blue colour. As iodine 
produces this colour with no other substance than 
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Or if we add a solution of a salt of baryta to a 
solution containing sulphuric acid, the latter pre- 
cipitates in combination with baryta, as sulphate 
of baryta, which remains insoluble by the addi- 
tion of chlorohydric acid. As no other substance 
forms a similar precipitate with barytic salts, in- 
soluble in water and an excess of chlorohydric 
acid, baryta is said to be a test for sulphuric acid. 
The insolubility of the compounds formed by the 
addition of reagents with the different ingredi- 
ents, becomes of still more importance, since it 
affords the means of removing them, either for 
the sake of further examining them, or of pre- 
venting them from interfering, by their presence, 
with the discovery and recognition of the other 
ingredients. 

In this way, all the different ingredients of a 
substance, may be recognised by adding the dif- 
ferent reagents and tests to different portions of 
the substance or by applying them successively 
to the same portion, removing, if necessary, the 
ingredients, as they are recognised. But, by such 
indiscriminate or random application of reagents 
it would not be possible to prevent some ingre’ 
dients from escaping notice. It therefore be- 
comes necessary to introduce a systematic me- 
thod of proceeding in the application of the re- 
agents. As the reagents, for their action, always 
require more or less fluidity, this may either be 
attained by heat or fusion, or by solution. Hence, 
the distinction between analysis in the dry, and 
in the moist or humid way. The qualitative ex- 
amination by the former method is generally per- 
formed more or less in connection with the blow- 
pipe, by which we fuse small beads of different 
substances, and then observe the reactions which 
take place by adding small portions of the sub- 
stance under examination, and its behaviour by 
different treatments, and with different reagents. 
For some metallurgic purposes, fusion on larger 
scale in crucibles, by the aid of furnaces, is re- 
sorted to; but although testing, in the dry way, 
and by the blowpipe in particular, has been car- 
ried to a high degree of perfection, and is per- 
formed with a great deal of facility and conve- 
nience, it cannot compare, in point of complete- 
ness or systematic procedure, with that in the 
moist way. , 

By testing in the moist way, it always becomes 
an object to effect a solution of the substance, 
and then apply such reagents as will form in- 
soluble compounds with a certain class or group 
of ingredients; then separate these, and apply 


another reagent, which will separate another. ||° 


class or group of ingredients, left in solution by 
the previous reagent, and so on: thus, all known. 
ingredients are separated into groups, containing 
only a certain number of them, which are them- 
selves distinguished or separated from each other 
by other reagents and tests. The last class or 
group is formed by those ingredients which are 
not precipitated by any of the previously applied 


starch, we say that iodine is a test for starch. | reagents, and it being known which such may 
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be, their presence or absence may be ascertained 
by special tests for this purpose. The reagents 
which we thus most. commonly make use of, are 
sulphuretted hydrogen and sulphohydrate of am- 
monium, to separate the metals proper; ammo- 
nia for the earths; the alkaline carbonates for 
the earthy alkalines, and the last class is gener- 
ally formed by the alkalies, The electro-negative 
elements and acids are mostly detected by tests 
applied for their special detection. 

In this way, with some practice, a tolerable 
certainty may be obtained, that no ingredient 
has escaped our notice, which is still more con- 
firmed by the subsequent quantitative analysis, 
when the joint weight of them all is found to 
equal that of the whole substance. But before 
proceeding to the quantitative estimation, it is 
generally necessary to confirm and verify the 
conclusions which we have drawn from the regu- 
lar systematic course of our examination, as to 
the presence or absence of the different ingre- 
dients, either by the application of other charac- 


| teristic tests for those we have discovered, or by 


varying our method of examination, by which 


| we might have been led into doubts or errors 
about others. 


Such confirmatory experiments 
or tests ought never to be omitted; and in the 
manuals of analytical chemistry, a large propor- 
tion of their contents is generally devoted to the 


| behaviour of the different substances with most 


of the usually employed reagents, the greater 
portion of which will be found in the present 
work, under the heads of the different substances. 

The elementary bodies themselves, when they 
occur as objects for analysis in their uncombined 
state, are recognised by their physical properties 
and their behaviour to the different reagents, by 
which they are made to dissolve and enter into 
combinations, and may then be recognised as 
other ingredients. 

After having determined what the ingredients 
are, of which a substance consists, it next re- 
mains to estimate their quantity. For this pur- 
pose one or more portions of the substance are 
employed, and the weight of the different ingre- 
dients obtained from them ascertained, and gen- 
erally expressed in 100 parts or per cent. of the 
substance. The object of quantitative analysis 
is, therefore, to liberate the ingredients in such 
a state, or to transfer them to such combinations, 
that a complete separation of them or their new 
combinations may be effected, and the estimation 
of their quantity become possible. 

The quantitative analysis—or, at least, the 
quantitative estimation of certain ingredients— 
is sometimes performed in the dry way, and is 
then termed the dry assay, or, simply, assaying. 
Thus, for many metallurgic operations, the ores 
are fused in a crucible, with certain reducing re- 
agents and fluxes, by the draft of a furnace or in 
the blast of a forge, and the quantity of reduced 
metal obtained from the ore ascertained. But, 
although these operations are not without prac- 
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tical value, still they are at present performed 
equally well, and with much more accuracy, in 
the moist way. The estimation of the quantity 
of gold and silver in alloys, by eupellation, is an- 
other much-practised application of the dry as- 
say; but even here it may be substituted, and 
with still greater accuracy, by the moist way ; 
and this latter is always resorted to whenever it 
becomes desirable to estimate the quantity of all 
the different ingredients which a substance con- 
tains. 

It has been stated before, that chemical com- 
binations have always the same composition. It 
is, therefore, not necessary that the ingredients 
should be weighed by themselves. Chemistry 
teaches us that when substances combine chemi- 
cally, it is in certain fixed proportions, and that, 
therefore, pure chemical compounds always con- 
tain the same amount of their different consti- 
tuents. When we, therefore, have separated an 
ingredient by transferring it to another chemical 
combination, it is only necessary to ascertain the 
quantity of this compound, and then, from its 
known composition, calculate the quantity of the 
ingredient, whose weight of the original substance 
we desired to know: thus, if a substance contain 
sulphuric acid, it would be impossible to separate 
the acid completely by itself, or weigh it, in this 
state; but if any other solution, containing bary- 
ta, be added, all the sulphuric acid will combine 
with so much of the baryta as is necessary to 
form an insoluble compound, the sulphate of ba- 
ryta, which is easily separated and weighed, and 
from the weight of which the weight of the sul- 
phuric acid is calculated. It is also evident, that 
instead of ascertaining directly the weight of an 
ingredient or its new compound, the loss in weight 
which they cause in the remainder, by their sep- 
aration or escape, may be ascertained. ‘This is 


the case, where the separation is easily effected ; | 
but the state in which it separates either renders | 


it unfit for-weighing, or its collection or prepar- 
ation for this purpose is rendered more difficult 
than the weighing of the remaining substances: 
thus, oxide of lead combines chemically with 
water: by heating this compound the water is 
expelled as vapour. It is hence easier to weigh 
the oxide of lead subsequently to the expulsion 
of the water, than to condense the vapours com- 
pletely, for the purpose of weighing them direct- 
ly; but if the oxide of lead be, at the same time, 
combined with other volatile ingredients, as, for 
instance, in common white lead, which is a com- 
bination of oxide of lead with carbonic acid and 
water, it then becomes necessary to condense and 
collect the volatilized water, and ascertain its 
weight directly. Having then ascertained the 
loss of all the volatile matter and the weight of 
the condensed water, by subtracting the latter 
from the former, we obtain the loss or weight of 
the carbonic acid. 

It often happens that two or more ingredients 
are easily separated together from the rest, but 
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their separation from each other cannot be ef 
fected at all, or but with difficulty. In such 
cases, their joint weight, or that of the combina- 
tion in which they are separated, is ascertained, 
and then different methods resorted to for deter- 
mining their relative quantity, as, for instance, 
from their different physical properties. This is 
often resorted to in practical life, where, in mix- 
tures of only certain substances, the value de- 
pends on their relative quantity. The specific 
gravity of such mixtures affords, in many cases, 
a mean of determining their relative quantity, 
which is often made use of, particularly where 
one of the substances is water. Alcoholometry, 
or the method of determining the quantity of 
alcohol, in mixtures of alcohol and water, depends 
entirely on the difference of their specific gravity. 
All the various uses'of hydrometers, for ascertain- 
ing the strength of substances, depend on the 
same principle. As soon, therefore, as other sub- 


| stances are added, besides those for which it was 


constructed, it ceases to be applicable to this pur- 
pose. The richness of many ores may be deter- 
mined approximately by their specific gravity. 
Besides specific gravity, other physical properties 
may be employed, as different fusibilities; thus, 
the relative quantity of two different fatty mat- 
ters has been determined from the point of fusion 
of their mixture. Other methods are derived 
from their relation to light or heat; thus, in 
mixtures of chloride of sodium and potassium, 


_ their relative quantity has been ascertained by 


the degree of cold which they produce by dis- 
solving them in water. 

In cases where two such substances have strong 
chemical, but similar affinities, and, therefore, 
are difficult to separate, but their combining 
weights are different, another method is fre- 
quently made use of in analytical chemistry, for 
which the rather improper name of éndirect ana- 
lysis has been proposed by Poggendorff. This 
method consists in separating them both toge- 
ther, by combining them with a third substance, 
and ascertaining the weight of this combination 
accurately ; we then determine, in any other ana- 
lytical way, the quantity of this third substance, 
which, subtracted from the former weight of their 
combination with it, gives the quantity of the 
mixture of them both; calculating, then, from 
their respective combining weights, the quantity 
which this third substance would have yielded 
with either of them alone, we are able to calcu- 
late, from the quantity actually obtained, the 
relative quantity in which they exist. 

In some cases, where we are unable to separate 
an ingredient in any state or combination suit- 
able for the estimation of its quantity, this can 
only be obtained by estimating the weight, suc- 
cessively, of all the other ingredients, and sub- 
tracting the joint weight of these from the weight 


of the whole substance; but it is evident that, 


in this case, any inaccuracy in the estimation of 
the other ingredients will fall upon it. 
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The preparation of a substance for analysis, 
and the subsequent separation of the ingredients, 
either for their recognition, or, more particularly, 
for their quantitative estimation, requires many 
mechanical operations and manipulations, such 
as pulverization, solution, precipitation, pouring, 
washing, filtration, ignition, weighing, &c., the 
perfect performance of which is of the greatest 
importance to the success of the analysis, but is 
often very tedious, and can only be learned by 
practice in a laboratory; yet a thorough know- 
ledge of the principles on which they depend, 
will highly facilitate their acquisition. They are 
the rudiments of analytical chemistry, on which 
its performance depends; but as they often seem 
of a trifling nature, it requires some exertion of 
mind to submit to the drudgery of acquiring 
them. As analytical chemistry is the base of all 
chemical investigation, the want of them forms 
a great obstacle to the pursuit of chemistry, and 
they should therefore be early attended to. The 
spilling of a drop in pouring, or the spirting dur- 
ing evaporation, will often spoil long-anticipated 
results, and a single moment’s inattention be the 
cause of losing weeks of labour, at a point when 
the result was nearly within grasp. The inability 
or unwillingness to go through the laborious and 


tedious process of an analysis, or to repeat it ||_ 


when unsuccessful, is also a continual temptation 
to scientific mendacity, by anticipating and pro- 
nouncing analytical results which have never been 
obtained. But truth cannot be obtained without 
labour, and is inseparably connected with hon- 
esty ; and although a false ambition may thereby 
obtain, temporarily, a desired object, merited dis- 
credit usually returns, in the end, upon its origi- 
nator. Asarule, no results should ever be ad- 
mitted in science, unless accompanied by the 
details of the experiments from which they are 
derived. 

Notwithstanding the perfection of the methods 
and the utmost care, some small loss of the in- 
gredients in the different operations of quanti- 
tative analysis cannot be avoided. In well-per- 
formed analyses, of ordinary difficulty, this ought 
not to exceed one per cent., and in most cases be 
less. Beginners are apt to obtain more than the 
true weight, which arises from imperfect wash- 
ing of the precipitates, or from hygroscopic mois- 
ture, attracted during the weighing, &c. In 
analysis, for practical purposes, the loss or excess 
is often distributed proportionally on all the in- 
eredients, so as to make up exactly 100 parts; 
but in all scientific investigations, it is an estab- 
lished principle to give the results exactly as they 
are obtained. 

As all chemical compounds are formed by the 
combination of their ingredients, in certain and 
fixed proportions, which are multiples of their 
atomic weights, it becomes a strong proof of the 
correctness of our analysis of a pure chemical 
compound, if the percentic composition corre- 
spond with multiples of the atomic weights; and 
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again, if the percentic weights of the different 
ingredients be simple multiples of their atomic 
weights, it affords a strong probability that the 
substance analyzed is no mechanical mixture but 
a true chemical compound. It therefore becomes 
desirable to find the number of atoms which cor- 
responds to the percentage result of our analysis, 
and therefrom, if possible, to establish a chemical 
formula. This is done by dividing the percent- 
age numbers by the atomic weights of the re- 
spective ingredients. The numbers thus ob- 
tained, express the relative number of atoms of 
the different ingredients; and in order to reduce 
them to small, and, if possible, whole numbers, 
the smallest may be made unity, and divided re- 
spectively into all the rest. How the number of 
atoms thus found is to be distributed, for the 
purpose of bringing it into a formula, in confor- 
mity with other similar combinations, depends 
entirely on theoretical views. 

In regard to the history of analytical chemis- 
try, its progress has, as might be supposed, been 
inseparably connected with that of the science of 
chemistry itself. Bergman, Scheele, Klaproth, 
and others, improved the analytical methods con- 
siderably, but it was only after the development, 
by Richter, of the doctrine of the fixed propor- 
tions in which substances combine, that it was 
elevated to the rank of a science. It is, in a 
great measure, to the unremitting labours of Ber- 
zelius, and his accurate determination of the fun- 
damental or combining numbers, that it is in- 
debted to its present perfection. The ultimate 
analysis of organic bodies is also indebted, for its 
present perfection, to the improvements of Liebig 
and several others. 

ANASTATICA,—popularly Rose of Jericho. A 
small, perennial, hardy herbaceous plant, of the 
cruciferous order, from the Levant. It grows to 
the height of only six inches, divides into many 
irregular branches near the root, sends out from 
each joint a single, oblong, hoary leaf; and pro- 
duces from June to August small, single, whitish- 
This plant, after be- 
ing gathered and thoroughly dried, has the curious 
property of recovering its original form upon im- 
mersion in water. It was superstitiously believed 


_by the monks of the dark ages to open its flowers 


in the anniversary of the night of our Lord’s in- 
carnation, and in consequence was called by them 
Rosa Marie; and it is still superstitiously be- 
liéved by many of the lower orders in Great Bri- 
tain to possess the property, if placed in water at 
the time when a woman’s labour commences, of 
expanding at the precise moment of her giving 
birth to her infant. It grows wild in the sandy 
deserts of Arabia and Palestine; and is there 
designated by a name which signifies ‘ Mary’s 
hand.’ 

ANATOMY OF ANIMALS. The study of the 
structure, composition, mutual connection, and 
respective situation of the members and organs 
of animals, by means of the dissection of their 
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carcass, and the ocular examination of cuts and 
openings made by the knife. The anatomical 
structure of the principal domesticated animals, 
and an outline of the anatomical structure of 
man, are taught in veterinary schools; and a 
knowledge of both, particularly as illustrating 
each other, is of much value to the farmer, in 
regulating his treatment of the numerous domes- 
tic animals of the farm. When he is acquainted 


with the organism of their bodies, and with the | 


functions which their several organs perform, he 
can usually adapt both the kind and quantity of 
their food to the peculiarities of their constitu- 


tion, and frequently avert or overcome their ten-. 


dencies to disease; and when he knows the 
identity in some points, and the similarity in 
others, between their animal sensations and his 
own, he will have a degree of concern for their 
well-being, of comprehension of their wants, and 
of sympathy for their ailments, far greater than 
he would otherwise possess, and most beneficial 
in effect upon both his moral character and his 
worldly prosperity. Any farmers who have not 
enjoyed access to veterinary schools, ought to 
employ some early leisure in picking up a little 
knowledge of animal anatomy from books. Ana- 
tomical articles on all the principal organs of 
animals will be found in their respective places 
in our work. 

ANATOMY OF VEGETABLES. The study 
of the structure of vegetables by sectional cutting 
with the knife. This study is the true basis of 
the science of vegetable physiology, and of all 
true knowledge of the constitution and functions 
of plants; and, though not personally prosecuted, 
yet ought to be known in its results or discoy- 
eries, by every gardener and farmer. The earliest 
writings of any value on vegetable anatomy, were 
the Anatomy of Plants, by the English physician 
Grew, published in 1682; and portions of the 


Opera Omnia of the Italian physician Malpighi, | 


published in 1687; but treatises and articles of 
greater or less length, and aggregately of the 
most minute research and a very high order of 
excellence, have been written by almost all of the 
numerous subsequent distinguished physiologists. 
The several parts and organs of plants, as dis- 
covered and examined by dissection, will be found 
described in their respective places in our work. 
ANBURY. A kind of wen, or spongy wart or 
tumour on the legs or flanks of the horse. It is 
usually full of blood; and may be removed either 
by the fastening of a ligature round its base till 
it dies away, or by the application first of the 
knife and next of some caustic substance such as 
a solution of blue vitriol, to destroy its connec- 
tion with the absorbent vessels. Taplin recom- 
mends that it should be carefully anointed once 
in three or four days with the butyr of antimony, 
which, he says, will effectually cure the disease. 
ANBURY, Ampury, or Hansury. A perplex- 
ing, stubborn, and desolating disease in turnips. 
It takes the name of anbury from its early de- 


169 


Ee) 


170 


veloping small knots or tubercles, of a form 
similar to the anbury in the horse; and it also 
bears the designations of fingers and toes and of 
canker,—the former from its producing such a 
series of united tap-roots as make the turnip 
have the shape of a boxer’s glove, and the latter 
from its eventually eating away most of the in- 
terior substance of the turnip, and occasioning 
the rest to be fetidly putrescent. 

Anbury, tilla few years ago, threatened to exter- 
minate the turnip in some districts of Britain, and 
even to render the cultivation of it in any district 
adventurous; and it has been the topic of much con- 
troversy, many theories, and general uncertainty 
as to at once its history, its nature, its causes, 
and its cure. One theory supposes it to be a 
topical disease, and to have been propagated from 
one place to another by the carriage of seeds; 
another supposes it to have arisen from a peculiar 
combination of soil, climate, and culture in one 
locality, and to have been propagated by infec- 
tion; a third supposes it to be the consequence 
| of an excessive or unduly prolonged cultivation 
' of the turnip, and to have been forced into exist- 
| ence wherever such cultivation had been prac- 
| tised; a fourth supposes it to have originated in 
variableness and inclemency of weather through- 
out a season, and to be propagated or repressed 
according to the adverseness or favourableness of 
the weather of succeeding seasons; a fifth sup- 
poses it to be an inoculation from a similar dis- 
ease in other varieties of the brassica tribe, and 
to have been propagated by the migrations of 
the insects by whose means it is inflicted ; and a 
sixth supposes that it is strictly constitutional in 
the turnip, and must necessarily become devel- 
oped whenever the plant is produced in a high or 
even fair degree of healthiness and strength. 
Nor are these theories respecting its origin and 
propagation so conflicting as opinions respecting 
its nature. One theory asserts it to be a disease 
in the organism of the turnip ; another asserts it 
to be a disease in the secretions; a third asserts 
it to be a poisoning from some peculiarity in 
either soil or manure; a fourth asserts it to be 
consumption by an insect common to the turnip 
with other varieties of brassica; a fifth asserts it 
to be consumption by an insect peculiar to itself; 
a sixth asserts it to be poisoning by the voided 
secretions of some one or other insect; and a 
seventh asserts it to be commenced in organic 
feebleness and completed by insectal depreda- 
tion. Differences of opinion as to the best means 
of curing or preventing it, or even as to the prac- 
ticability of its prevention, are, as we shall after- 
wards see, quite as numerous and conflicting. 
Had not quite recent experience proved that 
thorough cultivation will not only prevent but 
exterminate anbury, we might probably have 
summed up all true existing knowledge respect- 
ing anbury in the humiliating statement, that 
this one disease in a single variety of vegetable 
has bewildered wise men and stultified science. 
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But we have now distinct reason for asserting 
that anbury is of a complex nature and diversi- | 
fied origin, and that it is always and most effec- 
tively prevented by such stimulating cultivation 
as occasions the young turnip plant to have a 
rapid and vigorous growth. Yet the facts which 
have brought out this gratifying conclusion are 
so recent, that—were it only for the purpose of 
recording curious and instructive matter for 
future history—we must compose a summary of 
previous observations and statements respecting 
the diseas’s history, appearances, and effects. 
Anbury seems to have been known in Suffolk 
during upwards of a century; and yet it did not 
begin to attract the general attention of British 
farmers, or to make its appearance in more than 
two or three districts of country, till about the 
year 1810 or 1815. The late Arthur Young, Esq., 
writing in 1819, says, “To my knowledge, the | 
disease in turnips called fingers and toes has been 
known in Suffolk above fifty years; and I am in- 
formed it was known long before that period. 
But I am quite unacquainted with the districts 
in which it first appeared.” In the latter part 
of last century, and in the early part of the pre- 
sent, it made great havoc in Holderness, a dis- 
trict in the vicinity of Hull in Yorkshire; and 
in 1812, Mr. Spence, the entomologist, published 
a very sensible pamphlet, entitled ‘Observations 
on the Diseases in Turnips, termed in Holderness 
Fingers and Toes. The disease appeared in 
Berwickshire and Roxburghshire about the year 
1799; it was supposed by some persons to have 
been brought thither from Holderness, yet did 
not become known in the vicinity of Newcastle 
till several years later; it was not seen in Ber- 
wickshire and Roxburghshire for thirty years 
after turnip cultivation had been commenced ; 
and, from the time of its appearance till about 
the year 18380, it occasionally fluctuated in both 
prevalence and power, but on the whole made 
such a steady, progressive, and alarming increase 
as menaced all turnip-culture with speedy exter- 
mination. In 1819, the disease prevailed to a 
very disastrous extent, not only in these Scottish 
counties, but in several of the principal agricul- 
tural counties of England; in September of that 
year, a general meeting of the Caledonian Horti- 
cultural Society, addressed formal inquiries into 
its phenomena and treatment, to a number of | 
the most eminent cultivators in Great Britain ; 
and afterwards, communications in reply from 
Mr. George Sinclair of Woburn Abbey, Messrs. 
D. and A. Macdougall of Cessford near Kelso, the 
Rev. George Jenyns, prebendary of Ely, and the 
well-known Arthur Young, Esq., and Sir John 
Sinclair, Bart., were published in the Society’s 
Memoirs. In 1828, the Highland Society offered 
an honorary premium for the best practical essay 
on the appearances and prevention of anbury, 
founded on the personal knowledge of the au- 
thor; and in their Transactions of August 1830, 
they published one prize essay by the Rev. James 


|p SiR a ala wines TaN RANTLE TI 


Farquharson of Alford, in Aberdeenshire, another 
prize essay by Mr. John Abbay of Kirby Hall in 
Yorkshire, and extracts from a communication 
by Mr. M. Birnie of Hyde Park near Aberdeen. 
From 1880 till about 1840, the disease seems to 
have somewhat steadily decreased ; and about the 
latter date, it became nearly or altogether ex- 


tinct on all the well-managed farms of the most 


thoroughly cultivated districts. 

Anbury infests, not the turnip only, but the 
cabbage and other varieties of brassica, and even 
the hollyhock and some other tap-rooted plants. 
It frequently attacks the young cabbage in the 
seed-bed, and appears then in the form of a gall 


| or wart upon the stem, in the immediate vicinity 
If the wart be opened, it will be | 


of the roots. 
found to contain a small white maggot, the larva 
of a little insect ; and if the wart and the maggot 
be removed, and the plant again placed in the 
soil, the latter, unless it sustain another attack, 
will recover from its wound, and suffer little re- 
tardation of its growth. But if the wart be not 


| disturbed, the maggot will feed upon the alburnum 
_ till the period of transformation into the next 
_ stage of insect existence approach; and it will 


then gnaw its way through the exterior bark, 
and leave the plant in a state of disease beyond 
the power of any remedy. The wart has now 
increased into a gall, which encircles the whole 


| stem; the alburnum is so extensively destroyed 
that the sap of the plant can no longer ascend ; 


and the whole plant, in consequence of ceasing 
to obtain a sufficiency of moisture through the 
roots to compensate for the transpiration of the 
leaves, loses all its healthy appearance, and be- 
comes flagging in its foliage and pallid in its 
colour. The swelling of the gall continues to in- 
crease; the vessels of the alburnum continue to 
afford a larger supply of juices than can be con- 
veyed away; air and moisture pass, through the 
perforation made by the maggot, into the interior 
of the excrescence ; the wounded vessels ulcerate ; 
and putrefaction and death speedily supervene. 
The tumour has probably become larger than an 
ordinary hen’s egg, and has a rugged and mouldy 
surface, and a strong and offensive smell; and the 
fibrous roots are generally thickened, distorted, 
and awry, and exhibit, through their whole 
length, unnatural swellings, of monstrous appear- 
ance, and seemingly occasioned by a long series 
of strenuous efforts in the plant to form recep- 
tacles for the sap which could no longer be spis- 
sated by the leaves. 

The anbury in turnips is rarely if ever visible 
in plants of less than seven weeks old, and is first 
indicated by the loss of natural vigour in the 
leaves. Though the leaves of a diseased’ root 
should happen to be larger than those of a sound 
plant, yet, whenever they receive the rays of the 
mid-day sun, they decline from their natural pos- 
ture into a flaccid condition ; and when thus en- 
feebled, they are generally attacked by a'minute 
species of acarus, and become tinctured with its 


z iy ioe a Ra STA Unt aver Ae Sa at SEE j 
ANBURY. 171 


delicate bluish-white web. The flagging state of 
the leaves is so distinct as to afford an easy and 
certain indication of the extent and direction of 
the disease athwart a field. In the earlier stages 
of the disease, small knobs or tubercles, occa- 
sioned by the punctures of insects, and contain- 
ing the larve of their future progeny, appear 
upon the roots of the plants; and in the ulterior 
stages, the true roots are destroyed, the excres- 
cences or subsidiary roots spread out in the form 
of digitation; and the bulb is altered in both 
structure and qualities, becomes thoroughly pu- 
trid, and emits an offensive smell. “Mr. Marshall 
very correctly describes the form which this dis- 
ease assumes when it attacks the turnip. It is 
a large excrescence appearing below the bulb, 
growing to the size of both hands, and, as soon 
as the hard weather sets in; or it is, by its own 
nature, brought to maturity, becoming putrid, 
and smelling very offensively. On the last day 
of August when the bulbs of the turnips were 
about the size of walnuts in the husk, the am- 
buries were as big as a goose’s egg. These were 
irregular and uncouth in their form, with inferior 
excrescences, resembling the races of ginger hang- 


ing to them. On cutting them, their general ap- | 


pearance is that of a hard turnip, but on examin- 
ing them through a magnifier, there are veins or 


string-like vessels, dispersed among the pulp. | 


The smell and taste somewhat resemble those of 
turnips, but without their mildness, having an 
austere and somewhat disagreeable flavour, re- 
sembling that of an old stringy turnip.” [d/7. 
George W. Johnson.| One or more galls are per- 
ceptible on the roots of a plant whose flaccid 
leaves indicate it to be affected ; and these, as in 
the case of the cabbage anbury, become large ex- 
crescences inhabited by larvee or small maggots. 
Each larva, in very young plants, has the appear- 
ance of a minute globule of water, and cannot be 
distinguished by the naked eye. As soon as the 
insect is prepared to leave its nidus, the excres- 
cence becomes soft, spongy, and putrescent, the 
rind bursts, and a fetid smell, peculiar to decom- 
posing vegetable matter, is emitted. Partridges 
appear to be very fond of the larva; and when- 
ever they are seen to congregate among affected 
turnips, they are found to perforate the galls, and 
take out the larva. “Several insects are now 
attracted to the putrifying mass. A species of 
musca deposits its eggs on the surface. The 
larvee burrow in the mass; these are followed by 
different species of staphylinus, pzderus, &c. 
The former of these seem to live on the larvee of 
the musca, for two of these lived three months, 
while supplied with these larvae, but died soon 
after the supply was discontinued. They did not 
appear to touch the matter of the turnip on 
which the larva of the fly lived. Under these 
circumstances, when moist weather occurs, the 
mass affected soon wastes away, and frequently a 
large root is found a mere shell.” [Mr. Sinclair.] 

The insect whose larva occurs as either cause 
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or accompaniment of anbury in turnips is the 
curculio pleurostigma of Mr. Marsham’s Hntomo- 
logia Britannica, the curculio sulcicollis of Pay- 
kull’s Fauna Svecica, the curculio affinis of Pan- 
zer’s Faunz Insectorum Germanice, the rhyn- 
cheenus sulcicollis of Gyllenhal’s Insecta Svecica 
Descripta, the falciger sulcicollis of Dejean’s Ca- 
talogue des Coleopteres, and the cryptorhynchus 
alanda of Germar’s Insectorum Species Novee. 
Mr. Marsham describes it as a coleopterous in- 
sect, one line and two-thirds in length, of a dusky 
black colour, and its breast spotted with white. 
Mr. Kirby, in Kirby and Spence’s Introduction 
to Entomology, says, “I have bred this species of 
weevil from the knob-like galls on turnips, called 
the anbury, and I have little doubt that the same 
insects, or a species allied to them, cause the 
clubbing of the roots of cabbages. Mr. Sinclair 
also says, that, in its head, mandibles, jaws, &c., 
the larva of the turnip anbury is similar to the 
larvee which live on the root of cauliflower, broc- 
coli, and other varieties of brassica, and he ob- 
serves that however many may be the larvee in- 
habiting a single root, each individual occupies a 
distinct cell; yet he states that it appears to him 
to be a species of the cynips of Linnzeus, and the 
diploleparize of Leach, Geoffroy, &c.” But Mr. 
Sinclair probably confounded, to some extent, the 
galls which sometimes grow on the bulbs of tur- 
nips with the anbury which grows upon the roots. 
The galls on the bulbs may readily enough be 
mistaken for a mild form of anbury, though they 
are a very different disease, having a different 
seat, appearing at a much later period, and pos- 
sessing a far less pernicious character ; and these 
certainly are occasioned by a cynips or gall-fly, 


and, when opened, will be found to contain a yel- 


lowish maggot, of quite different appearance and 
size from that of the anbury larva. The principal 
mischief of the galls upon the bulbs of turnips, is 


| an exposure of the interior to moisture and the 


frosts of winter, and the consequent superinduc- 
tion of an earlier decay than in healthy turnips. 

Anbury does not arise from any imperfection 
or peculiarity in the seeds of turnips. If two 
crops grow, in adjoining fields, from the same 
seed, the one may be much diseased and the other 
altogether healthy; and even when anbury at- 
tacks any one field, it very frequently makes but 
partial devastations, or appears only in small and 
isolated patches. Nor does anbury arise from any 
unfavourableness in the time of sowing, or from 
unpropitiousness of weather during the growth of 
the crop; for, if it did, it might be expected to 
make somewhat uniform and nearly simultaneous 


| attacks in all districts of similar soil and charac- 


ter, and similarly affected by the supposed un- 
suitableness of meteorological circumstances to 
sowing and early growth; yet it is found to be 
both partial and capricious in its attacks upon 
some districts, occasionally very violent in a few, 


_ and either exceedingly slight or altogether un- 


known in many. Neither is anbury occasioned 
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by any peculiarity in the composition or chemi- 
cal action of soil; for it occurs, in the same dis- 
trict, upon soils of very widely different and 
almost contrasted character, and, in the same 
field, appears at uncertain intervals, or in one 
year totally disappears and in another breaks out 
and spreads with virulence. Anbury, when once 
known in any district, is most likely to appear in 
fields which have been frequently cropped with 
turnips or which have quite recently produced 
either turnips or cabbage; yet it arises on such 
fields, only from the presence of the insect which 
feeds upon it, and not from any “tiring” or ex- 
crementitious poisoning of the soil by turnip 
cropping ; for it often does not devastate more 
than mere patches of an old turnip field, and oc- 
casionally breaks out in fields which have not 
been previously cropped with turnips during 
many years or even within the memory of man. 
Farmers, therefore, may save themselves the an- 
noyance and expense of attending to any nostrums 
which assume the anbury to arise from any of 
these causes, or even to be stimulated by their 
action. Yet weather has so far an effect that 
drought provokes and aggravates the disease, and 
rain averts or mitigates it. Wet weather pro- 
motes the rapid growth of the turnip, so as to 
accelerate its arrival at a condition in which it 
ceases to be liable to the disease; 1t enables the 
turnip, when affected, to contend more sturdily, 
by means of a copious supply of moisture, against 
the injury inflicted by the larva; and it prevents 
the leaves of an infected plant from flagging, 
lessens their exhausting transpiration of watery 
particles, and occasions to be brought up, through 
the organism of the ascending sap, a more copious 
supply of nourishment from the soil. Stagnant 
water or sponginess of soil, however, will produce 
no such good effects; but will act in the same 
malign manner upon turnips as upon most other 
crops. A free and abundant circulation of mois- 
ture, such as occurs during showery weather upon 
a porous soil, operates most benignly on turnips 
in almost any circumstances,—and not less so 
when they are either menaced or attacked with 
anbury ; and this important remedy may, in most 
cases, be applied, during droughts, to small crops 
of turnips, such as those of the kitchen garden, 
by artificial waterings. 


Soot and charcoal dust, spread to the depth of | 


half an inch upon the surface of the land, and 
mixed with merely a thin superstratum of the 
soil, have been recommended as exterminators of 
anbury or preventives of its recurrence; and 
both are believed to operate on the double prin- 
ciple of finely divided carbon being offensive to 
insects and antagonistic of vegetable putrefac- 
tion, and the soot on the additional principle, 
that sulphur is very repugnant to insects. Marl 
also has been recommended as an exterminator; 
but whether chalky marl, clay marl, chalk and 
clay marl, chalk and silex marl, the calcareous 
marl of limestone alluvial, or the calcareous marl 
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of shell deposits, is not recorded, and possibly | 
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once draining, tilling, and manuring. A general 


was not known to even the parties who applied | law of the controlling providence of God over all 


and tested it. Yet if one variety of marl were 
proved to be of the most decided efficacy, another 
variety might be perfectly powerless or even a 
little noxious; and hence the want of a chemical 
analysis and proper nomenclature of marls, com- 
pletely prevents the judicious imitation of any 
successful use of them either against anbury or 
for any other specific and difficult purpose. Com- 
mon salt has been much recommended, and ap- 
pears to have, in various instances, been employed 
with decided success; but it is very liable to be 
exhibited in such overdose as to be temporarily 
poisonous to the soil, and, even when adminis- 
tered in the best possible proportion, is probably 
an imperfect Serena Dry hydro-sulphuret of 


_ lime, such as may easily be obtained at the pub- 
| lic gas-works, has been recommended, in the form 


of a slight dressing of the surface soil, as a pre- 
ventive fof both anbury and the attacks of the 
turnip-flea. Air. George W. Johnson, who sug- 
gests this last remedy, says, “I entertain this 
opinion of its efficacy in preventing the occur- 
rence of the ambury, from an instance when it 


| was applied to some broccoli,—ignorantly grown 


upon a bed where cabbages had as ignorantly 
been endeavoured to be produced in successive 
crops. These had invariably failed from the oc- 
currence of the ambury; but the broccoli was 
uninfected. The only cause for this escape that 
I could trace, was, that just previously to plant- 
ing, a little of the hydro-sulphuret of lime had 
been dug in. This is a very fetid, powerful com- 
pound,/ When dry lime purifiers are employed 
at gas-works, it may be obtained in the state of 
a, dry powder ; but when a liquid mixture of lime 
and water is employed, the hydro-sulphuret can 
only be had in the form of a thick cream. Of 
the dry hydro-suphuret I would recommend 
eight bushels per acre to be spread regularly by 
hand upon the surface, after the turnip seed is 
sown, and before harrowing. If the liquid is 
employed, I would recommend thirty gallons of 
it to be mixed with a sufficient quantity of earth 
or ashes, to enable it to be spread over an acre 
in a similar manner. For cabbages, twelve bush- 
els, of forty-five gallons per acre, would not pro- 
bably be too much, spread upon the surface, and 
turned in with the spade or last ploughing. To 
effect the banishment of the turnip-flea, I should 
like a trial to be made of six or eight bushels of 
the dry, or from twenty-two to twenty-eight gal- 
lons of the liquid hydro-sulphuret, being spread 
over the surface immediately after the sowing, 
harrowing, and rolling are finished. Although I 
specify these quantities as those I calculate most 
correct, yet, in all experiments, it is best to try 
various proportions. Three or four bushels may 


|| be found sufficiexft; perhaps twelve or even twenty 


may not be too much.” But the grand and only 
really efficient preventive of anbury, as we for- 
merly hinted, is thorough cultivation as to at 


agriculture, is that careless cultivation is pun- 
ished by eventual devastation and sterility, and 
that wise and sedulous cultivation is followed by 
soundness and luxuriance; this law associates 
the reflection and labour of man with his well- 
being, subordinates his enlightened toil to his 
happiness and prosperity, and comprises all the 
multitudinous influences which bear upon the 
physical history of a farm ; and, in few instances, 
does it operate more conspicuously than in those, 
like the anbury, in which the ill-directed and in- 
adequate labours of the sloven are utterly dis- 
comfited by the silent and almost invisible anta- 
gonism of one of the tiniest of insects.— Stephens’ 
Book of the Farm.—Kirby and Spence’s Introduc- 
tion to Entomology—Marsham’s Entomologia Bro- 
tannica— Paper of G. W. Johnson, Lsq., in No. 
39 of Q. Journal of Agr—Paper by Mr. Stephens 
m No.4 of Q. Journal of Agr—Papers of fev. 
Jas. Farquharson, Mr. M. Birnie, and Mr. John 
Abbay in Transactions of Highland Society. Pa- 
pers of Mr. George Sinclair, Arthur Young, Esq. 
Messrs. D. and A. Macdougall, Rev. Geo. Jenyns, 
and Sir John Sinclair, Bart., in Memoirs of Cal. 
Horticultural Soctety. 

ANCHUSA. See Atkanet. 

ANCHYLOSIS. A disease in animals’ joints, 
consisting of ossification of the ligaments which 
unite bone to bone. Few horses which were 
overworked in their youth, or strained or sud- 
denly pulled upon their haunches in maturer age, 
escape anchylosis in some of the bones of the back 
or the loins; and all horses which have, to any 
considerable extent, became anchylosed, are un- 


pleasant to ride, turn with difficulty in their stall, | 


are reluctant either to lie down or to rise, have 
a singular straddling action, and are popularly 
said to be broken-backed or chinked in the chine. 

ANDROMEDA. A large genus of ligneous, 
evergreen, ornamental plants, of the heath family. 
About forty species are known to botanists ; twen- 
ty-six species have been introduced to Great Bri- 
tain ; and about twenty well-established varieties, 
as well as the twenty-six typal species, are cul- 
tivated in our shrubberies and gardens. Most 
are neat and even handsome plants; and all grow 
naturally in either bogs or alpine districts, and 
require peat earth and a moist situation. The 
Jamaica species is a stove-plant ; and the Japan 
species requires the greenhouse ; but all the other 
introduced species, as well as their varieties, are 
hardy. The wild rosemary variety of the marsh 


species grows wild in the turf bogs of Britain, | 


and is the only indigenous plant of the genus; 
the globe-flowered variety of the box-leaved spe- 
cies is a native of Russia; two other varieties of 
that species are natives of Newfoundland; the 
moss-like species, Andromeda hypnoides, is a na- 
tive of Lapland; the Jamaica and the Japan spe- 
cies are natives of the countries whose names 
they bear; and all the other species are natives 
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of America. The sorrel-tree species, Andromeda 
arborea, is a tree forty feet high; the rigid spe- 
cies is a large shrub, twenty feet high; the moss- 
like species, the dwarf variety of the box-leaved 
species, the two varieties of the axil-flowering 
species, and all the five well-established varieties 
of the marsh species, Andromeda polifolia, are 
undershrubs not exceeding one foot in height; 
and all the other species and varieties are small 
shrubs of from two to six feet in height. Miller 
enumerates only five species; and Marshall only 
three. The marsh species, polifolia, is probably 
the best known; and the latifolia, erecta, speciosa, 
media, minor, axillaris, calycalata, latifolia, myr- 
tifolia, ventricosa, catesbeert, coriacea, and cerulea, 
are somewhat extensively diffused. All the more 
common species are easily propagated by suckers, 
by layers, or by foreign seeds.—Loudon’s Ency. 
of Plants.—Mawe’s Gardener’s Calendar—Muiller’s 
| Gardener's Dictionary.—Marshall on Planting. 
ANDROPOGON. A genus of exotic grasses, of 
the olyra tribe. Six species—the nerve-glumed, 


smooth-spiked, and the woolly—have been intro- 
duced to Great Britain; and about sixty other 
-species are known to botanists. The smooth- 
spiked is a native of the Cape of Good Hope, the 
| two-spiked and the woolly are natives of the 
south of Europe, and the other three introduced 
| species are natives of the Hast Indies. The two- 
| spiked and the woolly are hardy in Britain; the 
smooth-spiked is tender or half-hardy; and the 
| Hast Indian species can be cultivated only in the 
stove. The two hardy species grow to the height 
of 12and 18 inches. The lemon-grass species has 
an agreeable fragrance, and a warm, bitterish, 
and somewhat pleasant taste; and was formerly 
| imported from Turkey in bundles of about a foot 
| in length, and sold in shops as a stomachic and 
deobstruent. All the species are of easy culture. 
| ANDROSACE. A genus of small, hardy, hand- 
some, mountaineer plants, of the primrose family. 
Ten species have been introduced to Britain, from 
| Austria, Russia, Siberia, Switzerland, Italy, Den- 
mark, and the Pyrenees; and about twenty-five 
other species are known to botanists. Six of the 
introduced species are annuals; and one is a 
biennial. 

ANDRYALA,—popularly Downy Snow-Thistle. 
A genus of small plants, annuals, biennials, and 
perennials, of the composite family. They are 
natives of the south of Europe and the north of 
Africa. 

ANEMOMETER. An instrument for measur- 
ing the velocity of the wind. A farmer is more 
interested in the direction of the wind than in 
its velocity; yet in all situations, he has some 
interest in its velocity, and in such situations as 
the hollows, ravines, and gorges of an upland dis- 
trict, he has occasionally a great interest in it. 
The cooling power of wind is proportional to its 


the twisted, the lemon-grass, the two-spiked, the. 


velocity; and both that power, and the wind’s 
mechanical force, are sometimes of considerable 
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moment upon a farm. The mean force of the 
wind during the year is 0°855 at 9 a. m., 1:107 at 
3 P.M. and 0'605 at 9 p.m. A wind moving at 
the rate of one mile per hour is scarcely percep- 
tible; at 5 miles, isa gentle breeze; at 11, a plea- 
sant brisk breeze; at 22,a gale; at 35, a strong 
gale; at 50, a very strong gale; at 62, a storm; 
at 71, a great storm; at 88, a hurricane; and at 
110, a tornado, tearing up trees and throwing 
down houses. lLind’s anemometer, which has 
been considered the best, consists of two glass 
tubes, AB and CD in %g. 1. Plate II, about 
nine inches long, having a bore of =‘, of an 
inch. These are connected, at their lower ex- 
tremities, by another small tube of glass, with 
a bore of =5 of aninch. To the upper extrem- 
ity of the tube AB is fitted a thin metallic one, 
F, bent at right angles, so that its mouth may 
receive horizontally the current of air. A quan- 
tity of water is poured in at the mouth till the 
tubes are nearly half full, and a scale of inches 
and parts of an inch, HI, is placed betwixt the 
tubes. When the wind blows in at the mouth, 
the column of water is depressed in the tube 
AB, and elevated in the same degree in the 
other tube; so that the distance between the 
surface of the fluid in each tube is the length of 
a column of water, whose weight is equivalent 
to the force of the wind upon a surface equal to 
the base of the column of fluid. ‘The little tube 
which connects the other two is made into a 
small aperture, to prevent the oscillation of the 
fluid by irregular blasts of wind. But by a 
simple application of the hand, and a very brief 
and easy arithmetical calculation, the common 
thermometer may be used to ascertain accurately 
the velocity of the wind. “Mark the tempera- 
ture indicated by a thermometer in the still air; 
apply the hand to the ball till the alcohol rises 
a certain number of degrees; then mark the 
number of seconds that elapse till it fall exactly 
half the number of degrees raised. Raise the 
alcohol again the same number of degrees, and 
expose the ball to the full impression of the wind, 
and mark the number of seconds that it takes 
to fall half the number of degrees it rose. Divide 
the number of seconds elapsed in still air by the 
number of seconds elapsed in the full play of the 
wind, throw off 1 from the quotient, and multi- 
ply it by 45: the product expresses the velocity 
of the wind in miles per hour. For example: 
suppose the temperature in the still air is 50°, 
and that it is raised by the hand to 70°, and that 
it requires 100 seconds to cool down to 60°, or 
the half of the increase to which it was raised ; 
suppose that it is exposed to the current of the 
wind, and is raised to the same height, and cools 
down to 60° in 10 seconds, the example will stand 
thus ;—divide 100 by 10, which gives 10; throw 
off 1, and multiply 9, the remainder, by 44, which 
will give 403 miles per hour.” But this mode of 
measuring the velocity of the wind is subject to 
considerable error when the glass of the ther- 
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mometer is not of the thinnest kind employed by 
manufacturers. 

An instrument for ascertaining the wind’s ve- 
locity, described. in the ‘Lecons de Physique de 
L’Ecole Polytechnique,’ by Pujoulx, is shown in 
Plate I. Fig. 2, where AA is the section of a 
plane surface exposed to the wind, and fixed to 
the horizontal arm C, which moves in the cylin- 
der DD, which contains the bladder B, filled with 
air. This bladder is connected with the bent 
glass tube ¢#, containing a coloured fluid. When 
the wind blows against the surface AB, the cir- 
cular plate E presses against the bladder B, and, 
| by compressing the included air, forces it up the 
bent tube, and raises the coloured liquor. When 
the pressure upon the bladder diminishes, by the 
abatement of the wind, the bladder will recover 
its former figure, and the liquor will descend in 
_the tube. The graduation of this instrument 
| should be effected experimentally, by loading the 
_ surface AA with different weights in succession. 

The following contrivances by the writer of 
the article Anemommter in the ‘Edinburgh En- 
cyclopeedia,’ seem to possess several important 
advantages for measuring the velocity of the 
| wind. | 
| The first of these instruments is represented 
_in Plate IJ. Fig. 3, where A is a plane surface, 
to be exposed to the wind. It is fixed at right 
_ angles to the toothed rod AB, which drives the 
| pinion C. Round the axis D of this pinion, 
| winds a string DE, which raises the long cylin- 
drical weight F, out of a fluid contained in the 
glass vessel G. When the instrument is placed 
in the still air, and the weight F completely sub- 
merged in the fluid, the apparatus is in equilibrio 
| by means of a counter-weight fixed on the axis 
D, on the other side of the pinion, and the index 
points to o on the scale. When the anemometer 
is exposed to the wind, the toothed rod AB drives 
the pinion C, and thus raises the weight H out 
of the fluid. But it is evident that as the cylin- 
der E rises, its weight gradually increases, till it 
is completely raised above the fluid, when it has 
received an increase of weight equal to the weight 
of a column of fluid of the same size as the cylin- 
der. This variation of weight which the cylinder 
sustains, may be increased by augmenting its size, 
| or by employing a fluid of greater density. The 
length of the scale is obviously equal to the length 
of the cylinder, so that the circumference of the 
pulley or axis D should have the same length. 
The instrument may be accommodated to winds 
of any intensity, by varying the quantity of sur- 
face which receives the impression of the wind; 
and is graduated in the same way as other ane- 
mometers. 

The anemometer represented in /%g. 4, mea- 
sures the force of the wind by the effect which 
it produces in compressing a column of air, con- 
tained in the tube BC, and ball C. A short col- 
umn of mercury, or any coloured fluid, is placed 
at B, the beginning of the scale, and the force of 


three species have been introduced from foreign 


ANEMONE. 


the wind, concentrated by the conical mouth 
AB, forces the liquor up the tube, upon which 
the scale BOC is fixed for measuring the degree of 
compression, and consequently the force of the 
wind. An index made of iron, as in Six’s ther- 
mometer, may be made to float in the liquor, and 
remain in the part of the tube to which it was 
pushed by the wind. It is then drawn back to 
the fluid by a magnet, to be ready for another 
observation. If the greatest force of the wind 
which it is required to measure, should be able 
to compress a quantity of air into @ths of its 
bulk, then the contents of the tube BC should 
be a little more than 4th of the contents of the 
ball C, so that the greatest wind may just force 
the liquor within a little distance of the ball. 

The instrument shown in /%g. 5, depends on 
the same principle as the preceding, but is perhaps 
more commodious and accurate. The metal cap 
AB, bent at a right angle, is fixed upon the top 
of the glass tube, B, C, which communicates at 
C, with another glass tube, DE, of a much smaller 
bore, with a bulb, H, at its extremity. A quan- 
tity of mercury or any other fluid is poured into 
the tube BC, and of course rises to the same level 
mn, in both tubes... When the mouth A, of the 
instrument, is exposed to the wind, the fluid at 
m descends in the tube, and by rising in the stem 
DE, it compresses the enclosed air, till there is 
an equilibrium between the elasticity of the air 
and the force of the wind. In order to prevent 
the oscillation of the fluid, a round and thin piece 
of wood floats upon its surface at m. It is evi- 
dent, that the force which balances that of the 
wind, arises both from the elasticity of the air 
in the ball and the stem, and from the weight of 
the column of fluid, which is raised in the tube 
DE, above the fluid surface m, in the other tube 
BC: but as the scale may be formed by experi- 
ment, it is unnecessary to consider the effects of | 
these separate resistances. 

It is well known that when water is exposed to 
the wind, the quantity evaporated in a given 
time is proportional to the velocity of the wind, 
the capacity of the air for moisture remaining 
the same. If, therefore, we expose to the wind a 
plane surface A, /%g. 6, consisting of spunge or 
coarse flannel, stretched across a metallic frame, 
and saturated with water, and observe the quan- | 
tity evaporated in a given time, we have a mea- 
sure of the wind’s velocity. The square surface | 
A is fixed at the end of the lever BCD, moving | 
round C, as a centre, and the loss of weight is 
ascertained by the weight E moving along the 
arm OD. ‘The plane surface is turned to the 
wind by the vane G. This instrument furnishes 
us also with the means of determining the sum 
of the velocities of the wind during any given 
period. 

ANEMONE. A genus of small, ornamental, 
perennial plants, of the Ranunculus tribe. Four 
species are indigenous in Great Britain; twenty- 
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countries; and upwards of twenty other species 
are known to botanists. The species pulsatilla, 
or the pasque flower, grows wild in chalky pas- 
tures in England; the species ranuneulordes and 
Appenina grow wild in the woods of England; 
and the species nemorosa grows wild in the woods 
of both England and Scotland. The species Cap- 
ensis, the only tender one of the introduced spe- 
cies, is from the Cape of Good Hope; and most 
of the other species are from Italy, Portugal, the 
Levant, France, Switzerland, Germany, and Si- 
beria. The species Capensis is an evergreen herb ; 
the species coronaria, hortensis, palmata, sylvestris, 
pavonina, nemorosa, Appenina, ranunculoides, and 
thalictrovdes, are tuberous-rooted plants; and all 
the other introduced species are deciduous herbs. 
No variety of any of the species grows to a height 
of more than 12 inches. The species hortensis 
and coronaria—the former from the Levant and 
the latter from Italy—are well-known, widely 
diffused, and very favourite florists’ flowers; and 
are valued, not only for their brilliant colours, 
but for their great hardiness and for their capa- 
bility of blooming at any season of the year. 
Their principal colours are white, red, blue and 
purple; and these, in some instances, are curi- 
ously intermixed, and form splendid variegations. 
Numerous new varieties have been raised from 
seed; but they are not individually named like 
tulips, hyacinths, dahlias, and pinks. Some dou- 
ble varieties are exquisite; several semi-double 
varieties are quite equal to the double ones; and 
even some of the single varieties are very bril- 
liant. The roots, like those of ginger, are solid 
flattened masses, and are sold by weight, and 
multiplied by division. They love a fresh loam, 
and ought to be covered to the depth of three 
inches; and though they probably succeed best 
when planted in October in the south of England, 
and in February or March in the centre of Scot- 
land, yet they may be planted successionally in 
every month of the year, and will afford an al- 
most constant series of bloom. In unusually se- 
vere frost they require a little protection. The 
species next in beauty to the two very favourite 
species are narcissiflora, dichoterna, Alpina, Vir- 
granada, hepatica, and our four indigenous spe- 
cies. The leaves of Anemone nemorosa often pro- 
duce two interesting species of parasitic fungi, 
Heidium leucospermum and Puccinia anemones ; 
and the leaves of the former also produce an- 
other species, Acidiwm quadrifidum. See Aicr- 
pium. Most of the species of anemone are acri- 
monious and detersive. An infusion of anemone 
is said to remove woman’s obstructions, and to in- 
crease her milk; the bulbous roots, when chewed, 
are said to strengthen the gums and preserve the 
teeth; a decoction of the roots is said to cleanse 
corrosive ulcers, and heal inflammation in the 
eyes; the flowers, boiled in oil, are said to have 
the property of thickening the hair; and anem- 
one ointment is said to be a good eye-salve, and 
an useful application to ulcers and external in- 
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flammations. The name anemone means wind- 
flower, and seems to have been suggested either 
by the extreme downy lightness of the seeds, or 
by exposedness and windiness of the foreign natu- 
ral habitat.—Loudon’s Ency. of Plants —Loudon’s 
Ency. of Gardening.—Mawe’s Gardener’s Calendar 
—Loudon’s Gardener's Magazine—Miller’s Gar- 
dener’s Dictionary.—Johnson’s Farmer's Ency. 
ANEMOSCOPE. An instrument for observing 
the direction of the wind, or the point of the 
compass from which it blows. The common 
anemoscope—an instrument known to the an- 
cients—may be seen on the top of every spire. 
A vane of thin metal is fixed at the top of a ver- 
tical rod, so that the greater part of the vane 
may be on one side of the rod. This rod moves 
upon a pivot, and always points to the quarter 
from which the wind blows. When great accu- 
racy is required, the direction of the wind may 
be indicated, either upon a horizontal, or a ver- 
tical dial-plate. When the dial-plate is required 
to be horizontal, we have only to fix it upon the 
base in which the pivot of the rod moves, and 
place an index upon the rod itself. When the 
dial-plate is vertical, a horizontal bevel-wheel 
must be fixed on the vertical rod, so as to drive 
a vertical wheel, with the same number of teeth, 
fixed upon a horizontal axis, at the extremity of 
which is fastened the index. When the vane 
and the vertical rod perform one complete revo- 
lution, or part of a revolution, the horizontal 
wheel will make the vertical wheel, and conse- 
quently the horizontal axis, with its index, per- 
form the same revolution, or part of a revolution. 
When, from particular circumstances, the dial- 
plate can neither be horizontal nor vertical, but 
forms an oblique angle with the vertical rod, the 
index of the dial-plate may be put in motion by 
Hooke’s Universal Joint. This simple contrivance 
we owe to the ingenuity of Mr. Miller, optician 
in Edinburgh.— The anemoscope of Dr. Wren 
consists of a vane fixed to a vertical rod, on whose 
lower extremity is fastened horizontally a circu- 
lar plate. An arm, moveable by a clock, in the 
direction of the radius of this circular plate, car- 
ries a pencil which, in consequence of its own 
motion, and the motion of the plate by means 
of the vane, describes upon its surface irregular 
lines, from which the changes of the wind may 
be deduced.—The anemoscope of Beaudoux is a 
circular box, with 16 or 32 cavities, answering to 
the points of the compass, fixed at the bottom of 
a vertical rod, moved by a common vane. About 
a foot above this box, the vertical rod carries a 
cross arm, at each of whose extremities is fixed 
a vessel filled with sand. When the vane moves 
this cross arm, the sand will evidently run into 
the cavities, and indicate, by the quantity of sand 
in each compartment, the time during which the 
wind has blown from the corresponding quarter. 
One of the vessels of sand is placed nearer the 


centre of the rod than the other, and throws its 


contents into a set of cavities nearer the centre 
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of the box than those which answer to the other 
vessel. The bottoms of each cavity are inclined 
planes, to facilitate the motion of the sand into 
a drawer below, from which it is returned into 
the vessel for future observation. 

ANETHUM. See Drtt. 

ANEURISM. A tumour produced by the di- 
latation or rupture of anartery. An aneurism in 
the limb of an animal may be cured by exposing 
the artery, and tying it above and below the 
tumour. 

ANGELICA. A genus of herbaceous plants, 
of the umbelliferous tribe. The garden and 
the shining species are biennials ; and four 
|| other species known in Great Britain are peren- 
nials. The garden and the wild species, arch- 
|| angelica and sylvestris, are indigenous in Eng- 

land, the former in waste places, and the latter 

in moist woods. The garden species grows four 

| feet high, and the wild species six feet high ; the 
former is a cultivated plant, and the latter a 
weed; and both flower from June to August. 
The garden species was formerly much used in 
| a blanched condition asa celery; but, at present, 

it is cultivated principally for the candying of 
| its tender stalks to be used as a sweetmeat and 
| 


| a winter dessert. The whole plant is fragrant 
when bruised, and has the fame of being stimu- 
lating, anti-pestilential, and otherwise medicinal. 
Its seeds are cordial, tonic, and sudorific ; its dis- 
tilled leaves are said to be a remedy for diseases 
of the womb; its distilled water, in doses of three 
table-spoonfuls, dispels flatulence, and relieves 
flatulent pains; the pulverized root, in doses of 
a drachm, is said to be very useful in pestilential 
fevers and diseases of the liver; and a paste 
of its root and vinegar used to be carried and 
smelled at by physicians, during the prevalence 
of epidemics, as a preventive of infection. The 
Laplanders boil or bake the stalks, and eat them 
as a delicacy. 
 ANGELICA-TREE,—botanically Aralia Spi- 
nosa. A hardy, deciduous, ornamental shrub, of 
the aralia tribe. It is also called the prickly 
angelica, and the berry-bearing angelica. It is 
a native of Virginia, and was introduced to Great 
Britain in 1688. It usually grows to the height 
of eight feet; but, when soil and situation are 
very favourable, it attains the height of twelve 
feet. Its stem is of a dark brown colour, and is 
defended by sharp deciduous spines; its leaves 
resemble those of the garden angelica, have a 
pleasant green colour, consist of many wings, and, 
like the stems, are defended by strong, crooked 
spines ; and its flowers grow in large umbels from 
the end of the branches, have a greenish yellow 
colour, and make their appearance in the end of 
July or beginning of August. If the soil imme- 
diately around an angelica tree be dug to a suffi- 
cient depth, the broken roots of the plant will 
send up new stems or young plants; or even if the 
| broken roots be planted in a warm border, and 


| shaded in hot weather, they will grow. This 
I. 


of smutted corn. 
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plant, therefore, has, in the technical language 
of gardeners, a spawning habit. 

ANGLE-BERRIES. Small warty tumours on 
the skin, disagreeable in appearance, and some- 
times very sore. On the eyelids of an animal, 
they are a great and constant annoyance; and 
on the teats of a cow, they both occasion the ani- 
mal.much pain, and render her difficult to milk. 
If a piece of waxed silk be tied firmly round the 
base of each, and tightened every day, the tu- 
mours will drop off without the effusion of blood, 
or the inoculation of the neighbouring parts. If 
they are large and very numerous, they ought to 
be cauterized; but if they are small and few, so 
that they can neither be tied nor cauterized, 
they ought to be daily touched with nitrate of 
silver, strong nitrous acid, or a strong solution 
of nitrate of silver, and they will speedily disap- 
pear. When angle-berries grow in great num- 
bers, or reappear after being reduced, so as to 
indicate a strong constitutional tendency to their 
growth, this tendency will probably be destroyed 
by the administration of iodine. See article 
IopINE. 

ANGORA GOAT. See Goat. 

ANGUILLA. A family of resurgent animal- 
cules, found in sand, roofing-tiles, vinegar, and 
other substances. But those most interesting to 
a farmer are a kind found in certain descriptions 
If a grain of long-kept and 
sooty-looking smutted corn be broken, the dry 
whitish matter which constitutes its internal 
substance, will, when examined through the 
microscope, be seen to change into a mass of long 
eel-shaped corpuscula, excessively dry, quite life- 
less, or at least inert, and so densely amassed 
that they cannot easily be separated from one 
another without rupture. If such a grain be 
immersed for some hours in water, and have its 
extremity dexterously broken off without damage 
to the interior, a number of anguillee, resembling 
minute eels, will be seen passing through the 
aperture, exactly lke tiny bits of paste drawn 
into minute pieces of very fine thread-like form. 
When dropped into water, they scatter, fall to 
the bottom, appear there like so many little lines 
either straight or somewhat curved, and remain 
in that position till they experience reanimation. 
The anguillz of some individual grains are re- 
animated in three hours or less; those of others, 
in four or five hours; those of others, not till 
twenty-four hours; and those of others, not till 
several days. The anguille even of one indivi- 
dual grain have such difference in the period of 
reanimation, that the first may be reanimated 
two days before the last. The phenomena of re- 
animation are fully as remarkable as the fact, but 
are too remotely connected with the great objects 
of our work to be a proper topic of description. 
If the reanimation of anguilla, wheel- worms, 
and some other animalculez, were popularly 
known, it might be employed with considerable 


effect, just as the transition of a butterfly from 
M 


| to the sun-flower, or to the sensitive plant. 
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the state of chrysalis is employed by many theo- 
logical writers, and as the germination of a grain 
of corn is employed by the Divine Word itself, 
as an illustration of the wonderful and glorious 
doctrine of the future resurrection of man.— 
Spallanzani’s Tracts on Natural History. 

ANGUS OAT. See Oats. 

ANIMAL. An organized creature, endowed 
with life, and, in most instances, with the power 
of spontaneous motion. Living or organized 
beings have been subdivided by universal con- 
sent, from the earliest ages, into animals en- 
dowed with sensation and motion, and into 
plants destitute of both, and reduced to the 
simple powers of vegetation. Seme plants re- 
tract their leaves when touched; and all direct 
their roots towards moisture, and their flowers 
or leaves towards air and light. Certain parts 
of plants even exhibit vibrations, unassignable 
to any external cause. Yet, these different move- 
ments, when attentively examined, are found to 
possess too little resemblance to the motions of 


' animals, to authorize us in considering them as 


proofs of perception and of volition. They seem 
to proceed from a power, possessed in general by 
all living substances, of contracting and expand- 
ing when stimulated,—a power to which the 
name of irritability has been assigned. The 
fibres composing the heart of animals alternately 
expand and contract, altogether independent of 


| the will of the animal; and thick hair will grow 


on the skins of some animals, when removed into 
a cold climate. As we neither ascribe volition 
nor sensation to the heart or to the hair, so we 
cannot attribute these qualities to the heliotrope, 
The 
nice distinction of character must be cautiously 


| observed, between sensation and mere irritability: 


like the higher powers of reason and instinct, 
they are 


‘* For ever separate, yet for ever near.” 


The power of voluntary motion in animals ne- 
cessarily requires corresponding adaptations, even 
in those organs simply vegetative. Animals can- 
not, like plants, derive nourishment from the 
earth by roots; and hence they must contain 
within themselves a supply of aliment, and carry 
the reservoir with them. From this circum- 
stance is derived the first trait in the character 
of animals. They must possess an intestinal 
canal, from which the nutritive fluid may pene- 
trate by a species of internal roots, through pores 
and vessels into all parts of the body. The or- 
ganization of this cavity, and of the parts con- 
nected with it, ought to vary according to the 
nature of the aliments, and the transformations 
necessary to supply the juices proper to be ab- 
sorbed ; whilst the atmosphere and the earth 
have only to present to vegetables the juices 
already prepared, when they are immediately 
absorbed. 

Animal bodies, having thus to perform more 
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numerous and varied functions than plants, 
ought to possess a much more complicated or- 
ganization ; and, in consequence of their several 
parts having the power of changing their posi- 
tion relatively to each other, it becomes neces- 
sary that the motion of the fluids should be pro- 
duced by internal causes, and not be altogether 
dependent on the external influences of heat and 
of the atmosphere. This is the reason that ani- 
mals are endowed with a circulating system, or 
organs for circulating their fluids, being the se- 
cond characteristic peculiar to animals. It is 
not so essential, however, as the digestive sys- | 
tem, for it is not found in the more simple spe- | 
cies. 

The complicated functions of animals require 
organized systems, which would be superfluous in 
vegetables; such as, the muscular system for 
voluntary motion, and the nerves for sensation. 
It was also necessary that the fluids should be 
more numerous and varied in animals, and pos- 
sessed of a more complicated chemical composi- 
tion than in plants, in order to facilitate the 
action of these two systematic arrangements. 
Therefore, another essential element was intro- 
duced into the composition of animals, of which 
plants, excepting some few tribes, are generally 
deprived ; and while plants usually contain only 
three elements, oxygen, hydrogen, and carbon, 
animals add to these a fourth, namely, azote or 
nitrogen. This difference in chemical cemposi- 
tion forms the third trait in the character of 
animals. 

Plants derive their nourishment from the soil 
and atmosphere, and thence obtain water, com- 
posed of oxygen and hydrogen; also, carbonic 
acid, which is a compound of carbon and oxygen ; 
while the atmosphere yields an unlimited supply 
of air, composed of oxygen and nitrogen, with a 
slight mixture of carbonic acid. From these 
materials, the supplies necessary to preserve 
their own composition unaltered are obtained ; 
and, while hydrogen and carbon, with a certain 
portion of oxygen, are retained, they exhale the 
superfluous oxygen untainted. The nitrogen, on 
the contrary, is either absorbed in very small 
quantities, or altogether rejected. Such is the 
theory of vegetable composition; in which one 
of the most essential parts of the process, namely, 
the exhalation of oxygen, can only be performed 
by the assistance of light. When plants are de- 
prived of light, an opposite effect ensues. In- 
stead of giving off oxygen gas, and absorbing car- 
bonic acid, the reverse takes place; and carbonic 
acid is disengaged, while oxygen is absorbed. 
The effect of plants upon the air is, therefore, to 
increase its purity during day-light, but to 
deteriorate its quality during the darkness of 
night. 

Animals require for their nutriment, directly 
or indirectly, the same substances which enter 
into the composition of vegetables, namely, hy- 
drogen, carbon, and a certain portion of oxygen. 
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But, in addition to these, it is essential, for the 
preservation of their peculiar constitution, that 
they accumulate a much larger portion of nitro- 
gen, and disengage any excess. of hydrogen, and 
especially any superfluity of carbon. This is 
performed by respiration, or breathing, in which 
process the oxygen contained in the atmosphere 
combines with the excess of hydrogen and car- 
bon in the blood; with the former of these, it 
forms watery vapour, and with the latter car- 
bonic acid. The nitrogen, to whatever part of 
the system it may penetrate, seems chiefly, 
though not altogether, to remain there. The 
quantity of nitrogen retained in the system 
varies with the seasons, being greater in sum- 
mer, and less in winter. The degree of varia- 
tion is different for animals of different species : 


| in some it is very small in quantity, while in 


others it is equal to their entire bulk. 

The effects produced upon the atmosphere by 
plants and animals, are of an opposite kind; the 
former decompose water and carbonic acid, while 


| the latter reproduce them. Respiration forms 


the fourth characteristic of animals, and is the 
most distinguishing function of the animal frame; 


| namely, that which forms its essential difference 


from all other beings, and in a manner consti- 
tutes it an animal. So important is its influ- 
ence over the whole body, that we shall presently 
be able to show, that animals perform the func- 
tions of their nature with greater or less perfec- 
tion, according as their respiration is more or 
less perfect. Thus we perceive that animals are 
distinguished from plants by the following char- 
acteristics :—Ist, They are possessed of an intes- 
tinal canal; 2dly, Of a circulating system; 3ddly, 
Nitrogen enters largely into their composition ; 
and, finally, They are endowed with organs 
adapted for respiration. 

To a person who has considered life only in 
man, or in those higher animals which most re- 
semble him, it appears almost superfluous to ex- 
plain the essential difference between an animal 
and a plant. If there existed upon the face of 
the earth only such animals as birds, fishes, or 
quadrupeds, there would then be no occasion to 
enlarge so fully upon the distinctions in their 
functions: the line drawn by the hand of Nature 
would suffice. We should readily be preserved 
from error on this point by their senses, their 
voluntary motion, the symmetry and complexity 
of their structure, but, above all, by the instinct 
which directs their actions. Then we might say 
with Linneeus, “ Vegetabilia crescunt et vivunt ; 
Animalia cresewnt, vivunt et sentiunt” (Vegetables 
grow and live ; Animals grow, live, and feel) ; and 
this definition would be as accurate as it is brief. 
We should not be obliged to separate corals, po- 
lypi, insects, crustacea, and symmetrical shells, 
from the vegetable kingdom. But such is not 
the case. All animals do not exhibit the dis- 
tinctive marks of complicated structure and vol- 


untary motion. This may be easily inferred from 


the fact, that Tournefort, a man of great talents, 
and an able naturalist, actually formed nine gen- 
era in the seventeenth family of his botanical 
system with those polypi which were known to 
him and to his learned contemporaries. At a 
later period, Trembley hesitated for a long time 
before he could determine whether the hydra was 
an animal ora plant; and the experiments which 
he performed to determine the question have been 
admired by all the philosophers of his time. The 
dexterous manipulations of Trembley are the more 
remarkable, as Peyssonel had previously observed 
that minute animals inhabit the different com- 
partments of the corals. This discovery was ex- 
tended by Ellis and Solander to all kinds of poly- 
pi; while Donati, Réaumur, and B. de Jussieu, 
brought the subject prominently forward in their 
public lectures and writings. The question, how- 
ever, still remained in an unsatisfactory state, 
and attracted the attention of the distinguished 
naturalists of the eighteenth century. Buffon 
proposed to establish an intermediate class be- 
tween animalsand plants. Linnzeus adopted this 
suggestion, although it proceeded from Buffon; 
and rendered the distinction permanent by the 
title of zoophytes, or animated plants. The cele- 
brated Pallas followed Linnzeus; Cuvier adopted 
the word and the distinction; while Lamarck re- 
jected them both. These doubts and differences 
of opinion among enlightened men could only 


have proceeded from the obscurity of the subject. 


One cause of the obscurity arose from the false 
direction which their studies had unfortunately 
taken. 
naturalists remained too far from Nature. They 
had found solid bodies—corals, sponges, alcyonia, 
polypi, of innumerable shapes, sometimes covered 
with soft and moveable bodies, and sometimes 


without them. Instead of considering the soft | 


body as the artificer of the solid mass, they be- 
lieved that the latter produced the former; and 
as the solid masses were observed to grow and 
vegetate, they were hastily considered to be plants, 
while the soft bodies were regarded as the flowers 
of these extraordinary vegetables. The error was 
farther confirmed by the circumstance, that at 
the particular period when these polypi repro- 
duce other beings of the same species, their bodies 
are covered with little buds and shoots, which 
bear a great resemblance to certain flowers, the 
structure of which cannot be very distinctly per- 
ceived. But when these supposed flowers were 
observed to be endowed with spontaneous mo- 
tion, and that they were possessed of sensation, 
a great difficulty arose; and the name of zoan- 
thes, or animated flowers, was assigned to them. 
It has now, however, been completely ascertained 


that the polypi themselves fabricate these solid 


apparent vegetables, which serve for their abodes. 
They secrete them in very nearly the same man- 
ner as the mollusca form their shells; the teredo 
its testaceous tube; the lobster its crustaceous 
envelop; the tortoise its shield; the fishes their 


Confining themselves. to their cabinets, | 


| eral, be easily ascertained. 


A —— 


scales; insects their elytra or wing-cases; birds 
their plumage; the armadillo his scaly covering ; 
the whales their horny laminz ; quadrupeds their 
skins and organs of defence; and man, his hair, 
nails, and cuticle. Jn all these beings there are 
to be found some parts which vegetate; and if 
it were necessary to class with plants all beings 
which are found to vegetate in any of their parts, 
we ought, consistently, to include all the animals 
just named with zoophytes or animated plants of 
Linneeus and Pallas. 

The following are the characters by which we 
may always ascertain whether a living being or- 
ganized, growing, drawing in nutriment, possess- 
ing an internal temperature peculiar to itself, 
and reproducing its kind, be an animal or a plant. 
If it be irritable to the touch, and moves spon- 
taneously to satisfy its wants,—if it be not deeply 
rooted in the soil, but only adhere to the surface, 
—if its body be provided with a central cavity, 
—if it putrefy after death,—if it give out the 
ammoniacal odour of burnt horn,—and finally, if 
in its chemical composition there be found an 
excess of azote over carbon,—then we may be 
certain that it isan animal. But if, on the con- 
trary, the doubtful being under examination en- 
joy no lasting or spontaneous power of motion,— 
if it be destitute of an internal cavity,—if it be 
deeply inserted in the soil,—if, when detached, 
it speedily fade and die,—if, when dead, it merely 
ferment, but do not putrefy,—if it burn without 
the odour of a burnt quill or horn,—and if its 


| residue be very considerable and chiefly carbon, 


—then we may venture to declare it to be a plant. 
These characters are sufficient, and can, in gen- 
In this enumeration, 
no allusion has been made to sensation as a dis- 
tinctive mark of the two classes of living beings ; 
because, in the lowest classes of animals, where 
alone any difficulty can arise, it is only from the 
property of irritability that we can infer sensa- 
tion. The phenomena of reproduction have like- 
wise not been alluded to, because it is in the 
lowest animals, which we are the most likely to 
confound with plants, that this power is still in- 
volved in great obscurity, or altogether unknown. 
It is not, as we might at first sight suppose, the 
most perfect, or, to speak more correctly, the 
most complicated plants that are likely to be mis- 
taken for animals. A moment’s reflection will 
readily show how utterly impossible it is to con- 
found a plant, bearing leaves and flowers, with 
any animal whatever. But it is otherwise with 
the less characterized beings; and the animal 
and vegetable kingdoms may be compared to two 
mighty pyramids, which touch each other by their 
bases, while their opposite vertices diverge to two 
infinitely remote points in either direction. 

“Tf we divest ourselves of the popular preju- 
dices in favour of long-established divisions,” say.s 
Cuvier, “and consider the animal kingdom upon 
the principles already laid down, without refer- 
ence to the size of the animals, their utility, the 
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greater or less knowledge we may have of them, 
or to any of these accidental circumstances, but 
solely in reference to their organization and gen- 
eral nature, we shall find that there are four 
principal forms, or (if we may use the expression) 
four general plans, upon which all animals appear 
to have been modelled. The minor subdivisions, 
by whatever titles they may be ornamented by 
naturalists, are merely slight modifications of 
these great divisions, founded upon the greater 
development or addition of some parts, while the 
general plan remains essentially the same. 


1. VertEesrata— Vertebrated Animals. 


“In the first of these forms, which is that of 
man, and of the animals most resembling him, 
the brain and the principal trunk of the nervous 
system are enveloped in a bony covering, com- 
posed of the cranium or skull, and the vertebree 
or bones of the neck, back, and loins. To the | 
sides of this medial column are attached the 
ribs, and the bones of the limbs, forming collec- 
tively the framework of the body. The muscles, 
in general, enclose the bones which they set in 
motion, and the viscera are contained within the 
head and trunk. Animals possessed of this form 
are called vertebrated animals (Animalia verte- 
brata) from their possessing a vertebral column or 
spine. They are all supplied with red blood, a 
muscular heart, a mouth with two jaws, one be- 
ing placed either above or before the other, dis- 
tinct organs of sight, hearing, smell, and taste, in 
the cavities of the face, and never more than | 
four limbs, ‘The sexes are always separate, and 
the general distribution of the medullary masses, 
with the principal branches of the nervous sys- 
tem, are nearly the same in all. Upon examin- 
ing attentively each of the parts of this extensive 
division of animals, we shall always discover some 
analogy among them, even in species apparently 
the most removed from each other ; and the lead- 
ing features of one uniform plan may be traced 
from man to the lowest of the fishes.” The fol- 
lowing are examples of vertebrated animals: Man, 
quadrupeds, whales, birds, serpents, frogs, tor- | 
toises, herrings, carps, &c. 


2. Motitusca—Molluscous Animals. 


“Tn the second form of animals we find no skele- 
ton. The muscles are attached solely to the skin, 
which forms a soft envelop, capable of contracting 
in various ways. In many species earthy laminz 
or plates, called shells, are secreted from the skin, 
and their position and manner of production are 
analogous to those of the mucous bodies. The 
nervous system is placed within this covering 
along with the viscera; and the former is com- 
posed of numerous scattered masses, connected 
by nervous filaments. The largest of these masses 
are placed upon the cesophagus, or gullet, and are 
distinguished by the term brain. Of the four 
senses which are confined to particular organs, 
we can discover traces only of taste and of sight, 


~~ 


| degree of mutual resemblance.” 


| served in insects and worms. 
' tem consists of two long cords, extending the 


| at intervals by various knots, or ganglions. 
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but the latter is very often found wanting. In 
only one family, however, there are exhibited the 
organs of hearing. We always find a complete 
circulating system, and particular organs for 
respiration. The functions of digestion and of 
secretion are performed in a manner very nearly 
as complicated as in the vertebrated animals. 
Animals possessed of this second form are called 
molluscous animals (Animalia mollusca) from the 
Latin, mollis, soft. Although the general plan 
adopted in the organization of their external 
parts is not so uniform as in the vertebrated ani- 
mals; yet, in so far as regards the internal struc- 
ture and functions, there is at least an equal 
The cuttle-fish, 
oyster, slug, and garden-snail, are familiar in- 


_ stances of this class of animals. 


3, AnricuLATA—A rticulated Animals. 


“The third form is that which may be ob- 
Their nervous sys- 


entire length of the intestinal canal, and dilated 
The 
first of these knots. placed upon the cesophagus 
or gullet, and called the brain, is scarcely larger 
than any of the others, which may be found ar- 
ranged along the intestinal canal. It communi- 
cates with the other ganglions by means of small 
filaments, or threads, which encircle the cesopha- 
gus like a necklace. The covering of their body 
is divided into a certain number of ring-like seg- 


ments, by transverse folds, having their integu- | 


ments sometimes hard, sometimes soft, but always 
with the muscles attached to the interior of the 
envelop. Their bodies have frequently articu- 
lated limbs attached to the sides, but they are 
also very frequently without any. We shall as- 
sign the term articulated animals (Anzmalia ar- 
ticulata) to denote this numerous division, in 
which we first observe the transition from the 
circulating system in cylindrical vessels of the 
higher animals, to a mere nutrition, by imbibing 
or sucking in the alimentary substances; and the 
corresponding transition, from respiration through 
particular organs, to one performed by means of 
tracheze, or air-cells, dispersed throughout the 
body. The senses most strongly marked among 
them are those of taste and sight. One single 
family exhibits the organ of hearing. The jaws 
of the articulated animals are always lateral, but 
sometimes they are altogether wanting.” As in- 
stances of this form, we may mention the earth- 
worm, leech, crabs, lobsters, spiders, beetles, grass- 
hoppers, and flies. From the circumstance of 
their coverings, or limbs, being divided, or joint- 
ed, they derive the name of “articulated,” from 
the Latin articulus, a little joint. 


4, Raprata—Radiated Animals. 


_ “To the fourth and last form, which includes 
all the animals commonly called zoophytes, may 
be assigned the name of radiated animals (Anz- 


ANIMAL CHEMISTRY. 181 
malia radiata). In all the other classes the or- 
gans of motion and of sensation are arranged 
symmetrically on both sides of a medial line or 
axis; while the front and back are quite dissim- 
ilar. In this class, on the contrary, the organs 
of motion and of sensation are arranged like rays 
around a centre; and this is the case even when 
there are but two series, for then both faces are 
similar. They approach nearly to the uniform 
structure of plants; and we do not always per- 
ceive very distinct traces of a nervous system, 
nor of distinct organs for sensation. In some we 
can scarcely find any signs of acirculation. Their 
organs for respiration are almost always arranged 
on the external surface of their bodies. The 
greater number possess, for intestines, a simple 
bag or sac, with but one entrance; and the low- 
est families exhibit nothing but a kind of uniform 
pulp, endowed only with motion and sensation.” 
The following are instances of this singular class 
of animals :—The sea-nettle, polypus, hydra, coral, 
and sponge. The name zoophyte is derived from 
two Greek words, ¢w» (zoon), an animal; duzo» 
(phyton), 2 plant; while that of radiata, derived 
from the Latin, evidently points out the radiated 
or TRtee arrangement of their parts. “ Before 
my time,” says the Baron Cuvier in a note to his 
first aft, “modern naturalists divided all In- 
vertebrated Animals into two classes— Insects 
and Worms. I was the first who attacked this 
view of the subject, and proposed another divi- 
sion, in a paper read before the Society of Natu- 
ral iations at Paris, the 21st Foreal, year ili. (or 
10th May, 1795), and which was afterwards printed 
in the ‘ Decade Philosophique.’ In this paper, I 
pointed out the characters and limits of the Mol- 
lusca, the Crustacea, the Insects, the Worms, the 
Kchinodermata, and the Zoophyies. The red- 
blooded worms, or Annelides, were not distin- 
guished until a later period, in a paper read before 
the Institute, on the 11th Nivose, year x. (or 31st 
December, 1801.) LI afterwards distributed these 
several dlncses into three grand divisions, analo- 
gous to that of the Animalia Vertebrata, in a 
paper read before the Institute in July 1812, and 
afterwards published Ha the Annales du mus. 
d’ Histoire Nat. tome xix,’ 

ANIMAL CHEMISTRY. Organic bodies are 
distinguished from inorganic by always consist- 
ing of two or more of a few elements, carbon, 
hydrogen, oxygen, and nitrogen, with a a 
others; by consisting usually of a large number 
of equivalents, and by consequently being com- 
plex in their composition ; by their ready decom- 
position or separation into simpler forms of mat- 
ter. Many of them have also a compound radi- 
cal, as basis, composed of two or three elements, 
carbon and hydrogen, or these with nitrogen, 
which act as elements combining oxygen, sulphur, 
&c., and their oxides with acids. We may dis- 
sauaanta between organic and organized bodies; 
the latter, while in connection with the plant or 
animal, partaking of its vitality and aac ass 
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not being obedient to the decomposing laws of | 


affinity, but rather employing these forces to 
elaborate materials from the organic matters 
around them in order to reproduce themselves. 
The fibrin and albumen of the blood are of this 
character. Organic bodies are produced by the 
joint action of those organized, such as sugar, 
gum, oily matters, vegetable acids, alkaloids, &c. 

The organic and organized matters produced 
by plants constitute the food of animals, which 
employ them partly for nutrition and partly for 
combustion. ‘The important organized constitu- 
ents of the animal system are all nitrogenous; 
and hence the necessity of nitrogenous food to 


‘supply their gradual waste and decay. Starch, 


gum, sugar, oils, &c., containing no nitrogen, 
support life but for a short time, their principal 
use being to supply carbon for combustion, where- 
with the heat of the body is maintained. 

In respiration the amylaceous and oily sub- 
stances, &c., are burned, their oxygen uniting 


| with as much of their hydrogen as is necessary 
’ to form water, while their carbon and the excess 


of hydrogen are converted into carbonic acid and 
water. The dark venous blood absorbs oxygen 
from the air in the lungs becoming of a florid 
red, and arterialized ; but the greater part of the 
oxidation takes place in the extreme capillaries, 
from which the venous blood conveys carbonic 
acid to the lungs, where it parts with it, takes 
up oxygen, and becomes again arterialized. This 
oxidation appears to be sufficient to account for 
animal heat, and hence we may view the animal 
frame as an apparatus of combustion, in which 
the organized and organic substances generated 
by plants are burned and converted into simpler 
forms of matter, carbonic acid, water, &c. 

To supply this combustion and the waste of 
the animal body, the organic materials of food 
enter into the system by simple absorption, ani- 
mals merely assimilating without organizing 
them. 
Muider and others that fibrin, albumen, and 
casein have the same composition, whether ob- 
tained from vegetables or animals, whence Liebig 
draws the conclusion that animals do not organize 
them, but draw them ready formed from plants, 
the herbivorous receiving them directly, carni- 
vorous animals indirectly. 

The minutize of the operations ef respiration, 
digestion, and the various animal functions are 
still subjects of speculation aid research, nor is 
it desirable in a practical work to enter on this 


field until it shall have been more fully explored. 


Dumas, Boussingault, and others maintain that 
the fatty matters are not organized by the ani- 
mal, but received ready formed from plants; 
while Liebig holds that they are due to the me- 
tamorphosis of amylaceous and other portions of 
food within the animal frame. 

Certain it is that a path of research has been 
opened by the surprising discoveries in Organic 
chemistry, which bids fair to unfold many of the 


It has been shown by the analyses of | 


ANIMAL FLOWER. 


hitherto concealed operations in the complex 
system of animals, which were formerly referred 
to the indefinite action of vitality, and promises 
a clearer view of the cause and state of disease, 
with a more certain application of remedies on 
sound chemical principles. For farther details, 
refer to Ruspiration and DicEsrion ; to the sub- 
stances, ALBUMEN, Casein, Frerin, Guuten, Le- 
G@UMIN, and Prorzrn; and farther, to the articles 
Bitz, Bioop, Cuyuz, Fat, Urine, &e. 

ANIMAL FLOWER. A genus of marine ani- 
mals, systematically called Actinia, belonging to 
the order Mollusca, and class Vermes of Linnzeus. 
In the classification of Cuvier and Dumeril, the 
actinia rank among the zoophytes. Many spe- 
cies of these animals are extremely beautiful, 
both from the vivid and variegated colours, red, 
green, yellow, blue, and orange, which distinguish 
them, and also from the delicacy and elegance of 
their figure. From the external appearance of 
the actinia, and also the property of contracting 
itself, and unfolding the numerous tentacula sur- 
rounding the mouth, it has derived its name. 
Most of the species with which we are acquainted 
are of a cylindrical figure; but a few are funnel or 
trumpet-shaped, or like a fig, and some approach 
more to an angular form. See Plate X. These 
animals are found firmly attached by the base to 
rocks within the flowing of the sea, or stonesamong 
the sand. Several species dwell in the holes or 
cavities of the rocks, displaying themselves fully 
when the tide reaches them, but suddenly re- 
treating on the approach of danger, and closing 
themselves firmly up when the sea recedes. Their 
adhesion is so strong, that they may be torn 
asunder before they voluntarily separate from 
these various substances. Their size is extremely 
various, from the misilla, which is about the size 
of a large pea, and is said to be the principal 
food of the whales in the north seas, to others 
which are six or seven inches, and even more, in 
diameter. Full grown Actiniz are susceptible of 
an extraordinary degree of inflation, though the 
real substance composing their body is very small 
in quantity: a noose being cast over the body. of | 
a large one, and pulled tight, the animal con- 
trived to withdraw itself, and left the circle only 
six linesin diameter. Its body consists of a thin 
hollow membrane, which may be blown up like a 
bladder, and the air thus blown in by the mouth 
distends the tentacula. The great inflation of 
the animal apparently depends solely’on the 
quantity of water imbibed; no two are found of 
equal size, probably on that account; and, from 
what we have observed, we apprehend that the 
growth of the animal is extremely slow. 

The actinic are remarkably voracious: one of 
them will devour a substance half as large as 
itself, the body being then distended far over the 
base. Their food consists of fish, crabs, muscles, 
and other marine animals: and they also greedily 
swallow flesh, which, after a considerable inter- 
val, is rejected in a mass of an ovoidal figure. 
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The long retention is a certain indication of the 
health of these animals. It is said, that de- 
voured muscles and crabs are disgorged with the 
shells close, though their substance is consumed. 
Of the former, we have seen some escape unhurt 
after being retained several hours. The animal 
flower is capable of very slow progression only; 
and lies in wait for its prey, spreading abroad its 
numerous tentacula, which are susceptible of ex- 
quisite feeling. While the tentacula are thus 
displayed, the moment one of them touches the 
prey, it, by some means unknown to us, adheres; 
another is immediately applied, and the rest suc- 
eessively, until the victim, if living, is over- 
powered, and literally swallowed alive. Probably 
the tentacula are perforated, and closed at the 
extremity by a kind of sphincter, which may be 
opened at the will of the animal, and allow the 
water inflating it to escape. Notwithstanding 
their extreme voracity, the actiniz can endure 
long protracted abstinence. They survive above 
a year, perhaps considerably longer, without any 
sustenance but what invisible particles dissem- 
inated in the sea-water may afford. Then they 
diminish in size, and if the water is not renewed 
for months, they generally become close and con- 
tracted, frequently casting off exuvie, and seldom 
or never displaying the tentacula: but they im- 
mediately expand on a new supply, and soon ap- 
pear as healthy and vigorous as ever. 

The actiniz apparently transport themselves to 
any considerable distance from their abode, by 
detaching the base, the under part of which is 
kept inflated, and they are thus carried by the 
waves in a reversed position. But, independent 
of this, their adhesion to rocks, stones, or other 
substances, is so powerful, that we have found no 
method of detaching them without injury, but 
violent and continued agitation of the water, an 
expedient which naturalists seem hitherto to 
have overlooked. 

The generation of the actiniz is not clearly 
ascertained. They appear to be hermaphrodites, 
and to propagate without the sexual union. The 
number of young is various, from one to at least 
twenty, which are produced by the mouth. The 
Abbe Dicquemare had studied these creatures 
ten years before discovering this fact ; but it was 
observed long before by Ellis. The period of pro- 
pagation, in a state of confinement, is not limited 
to any particular season. It commonly takes 
place in autumn, which seems consistent with 
what probably succeeds in a state of nature. The 
young, according to our observations, have only 
one row of tentacula. 

The actinize also propagate by spontaneous divi- 
sion, it is said, and the divided part becomes a 
perfect animal. When the period of this pheno- 
menon approaches, it appears restless and dis- 
turbed; various extensions, contractions, and con- 
tortions of the body ensue, amidst which, several 
fragments separate from the lower part towards 
the base. These, though at first rude and shape- 


less, are gradually unfolded into new actiniz, with 
all the parts and proportions of the old ones. We 
have not witnessed this mode of propagation, it 
is true, and perhaps it but rarely happens. We 


| know however that there is a species of planaria, 


common in Scotland, which propagates in a man- 
ner analogous. The tail separates from the 
body: it remains contracted, and almost motion- 
less. Should the temperature of the atmosphere 
be favourable, a new head shoots forth from the 
upper extremity, similar, in all respects, to that 
of the parent-animal; while, in the meantime, 
the parent, whose activity and motion have hardly 
undergone any sensible interruption, acquires a 
new tail. But, independent of the natural modes 
of generation, the animal-flower enjoys the pro- 
perty of reproducing the parts lost or destroyed, 
in an astonishing degree. Not only are full and 
perfect actiniz produced by division into two, or 
more, portions, with the knife; but, on tearing 
these from the place of adhesion, the very shreds, 
or fragments, left of the base, regenerate into 
complete animals, with all the members peculiar 
to their species. Experiments with these minute 
sections are not uniformly attended with success. 
Large shreds perish, and the small ones must be 
severed clean off. A single shred often produces 
several anemones, which sometimes remain con- 
nected, and become monsters, though commonly 
detaching themselves asunder. 

Actiniz frequently change theirskin. Thecelour 


then appears clearer, and somewhat lighter. We | 
apprehend that all darken with age; and it is | 


known that some are of a different hue in autumn 
and winter, from what they exhibit in spring and 
summer. Actinize die when kept in fresh-water : 
they scarcely move, and their brilhant colours 
fade. They can bear a temperature as low as 45° 
with impunity; but the exact degree of cold de- 
structive to them is not yet ascertained. From 
several experiments, it appears that they suffer 
pain from 95 to 99° of heat, and lose their hold 
at 115°: increasing it still further, 144° destroys 
them. When dying from disease, they grow flac- 
cid, contracted, unable to inflate themselves, and 
gradually waste away. Sometimes repeated sup- 
plies of water will protract life, and infuse vigour 
into them; and their death and dissolution are 
evidently accelerated without it. It is said that 
these animals suffer nothing from a vacuum; 
and that they neither close on the exhaustion of 
the air, nor open on returning 16. 

The anatomical structure of the actiniz is little 
understood. Cuvier observes, that nothing re- 
sembling nerves is to be found in them, yet they 
possess a delicate sense of feeling; and although 
eyes seem entirely wanting, they are sensible of 
the presence of light, which, in general, seems to 
produce some agreeable sensation. We cannot 
explain by what means their powerful adhesion 
is occasioned ; whether or not it is simply by ex- 
clusion of the surrounding fluid; nor do we know 
how the tentacula retain their prey; whether it 
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be by some means analogous, or by a gelatinous 
substance of a peculiar nature. Several species 
of actiniz are edible, and even very sapid. Plau- 
cus says they are ate in Italy; and, according to 
Rumphius, they are also an article of food in 
Amboyna. 

ANIMAL FOOD. Either the food of animals, 
or flesh and other animal substances used as 
food. In both senses, but particularly in the 
former, it will be noticed under the words Fop- 
pER, Koop, Nurrition: which see. In the latter 
sense, we have to refer the reader to the article 
ALIMENTARY Principies fora general view of the 
subject of diet. For the following excellent ob- 
servations on the undue use of animal food we 
are indebted to an article in the ‘Atheneum’ 
journal, on a recently published work entitled, 
‘Fruits and Farinacea the Proper Food of Man; 
being an attempt to prove from History, Ana- 
tomy, Physiology, and Chemistry, that the Ori- 
ginal, Natural, and Best Diet of Man is derived 
from the Vegetable Kingdom. By John Smith,’ 
“The question,” says the reviewer, ‘is, what 
kinds of food are the best adapted for replenish- 
ing the waste, and restoring the healthful vigour 
of the organic functions? We say healthful; 
for it is an important fact, that food may be 
too nutritious—too concentrated for the bodily 
organs to convert into the requisite substances, 
with the ease, expedition, and efficacy necessary 
to health. ‘The opinion is pretty generally en- 
tertained, that the amount of nutriment in ani- 
mal food is much greater than is contained in 
any vegetable production; but this is undoubt- 
edly a mistake. Flesh, from its stimulating 
qualities, imparts a feeling of strength, and is 
considered to be more nutritious than any other 
kind of food. It, however, not only exhausts the 
stomach more in the process of gastric digestion, 
but works the whole organic machinery of life 
with more rapidity and intensity; and therefore 
causes a proportionably greater waste of the sub- 
stance of the organs in a given time; and, con- 
sequently, increases the demand of the system 
for fresh supplies of aliment.’ Chemical analysis 
may be usefully adduced in behalf of the com- 
parative nutriment of various kinds of food. 
Beef, mutton, and other kinds of flesh, we are 
told, contain only 28 per cent. of nutritious mat- 
ter ; while wheat is said to contain 95, barley 92, 
rice 88, oats 74, pease 57, and potatoes from 20 to 
26. Flesh meat, therefore, is not intrinsically 
more nutritious than potatoes. But it is so great 
a stimulant, that by raising the spirits, and hur- 
rying the process of transformation, it is thought 
to be the more invigorating. This artificial and 
unnatural excitement is like that which is pro- 
duced by spirituous liquors, or any other liquors 
in which there is a large proportion of alcohol. 
Though while the stimulation continues a person 
is able to work harder, this excitement of the 
nervous energy and quickening of the circulation 
is invariably followed by a corresponding depres- 
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sion. And when stimulants become habitual, 
they really become necessaries. The exhaustion 
by which they are inevitably followed very often 
incapacitates for the duties of life, until recourse 
is had to the same artificial means of reanima- 
tion. In such cases, the habit can be changed 
by slow degrees only, and by a greater exercise 
of self-denial than falls to the lot of most people. 
By the progressive reduction of the quantity of 
stimulating food, and a corresponding increase 
in the quantity of the farinaceous, the bodily 
machine acquires not only increased vigour, and 
the spirits more equanimity, but the organization 
becomes more durable as well as more healthy. 
But, on the other hand, the diet of man may 
have too little of the stimulating. Where the 
nutritive properties only prevail, the bodily func- 
tions are sluggishly performed, and a kind of 
stupor creeps over the frame. | 

“The comparative nutriment contained in the 
various articles of food used in the country, forms 
so important a subject that we are induced to 
give a tabular view of the proportion in every 
1,000 parts :— 


Bones, . 510 | Rye, 792 | 
Mutton, 290 | Oats, 742 | 
Chicken, 270 | Almonds, 650 | 
Beef, 260 | Tamarinds, 640 | 
Veal, 250 | Plums, . 290 | 
Pork, 240 | Grapes, 270 
Blood, 215 Apricots, 260 
Codfish, 210 | Potatoes, . 260 
Sole, 210 | Cherries, 250 
Brain, By 200 | Peaches, 200 
Haddock, 180 | Gooseberries, 180 
White of EBs, 140 | Apples, 170 
Milk, 72 | Pears, . 160 
Wheat, 950 | Beet Root, 148 
Nuts, . 930 | Strawberries, 120 
Pease (dry), 930 | Carrots, 98 
Barley, : 920 | Cabbage, 73 
Morels, 896 | Turnips, 42 
Beans Cary)» 890 | Melons, 30 
Rice, 880 | Cucumber, 25 
Bread, 800 


“ Another element of health, and consequently 
of strength, is the facility of digestion. From 
Dr. Beaumont’s Tables it appears that the follow- 
ing articles were converted into chyle, viz., di- 
gested in the times indicated :— 


H. M. 
Rice, boiled soft, 2b shi : 3 1 06 
Apples, sweet and ripe, 1 30 
Sago, boiled, x 1 45 
Tapioca, Barley, Stale Bread, Cabbage 
with vinegar, raw, boiled Milk and 
Bread, and Milk cold, : 2 0 
Potatoes, roasted, and Parsnips, boiled, | 2 30 
Baked Custard, 4 2 45 
Apple Dumpling, . 3 0 
Bread Corn, baked; and Carrots, boiled, 315 
Potatoes and Turnips, boiled; Butter 
and Cheese, . ‘ % 5 3 30 
Tripe and Pigs’ Feet, 1 0 
Venison, 5 1 35 
Oysters, undressed ; and Egg Ss, raw, . 2 38 
Turkey and Goose, : ; 2 30 
Eggs, soft boiled; Beef and Mutton, 
roasted or boiled, ; Je Ong 
Boiled Pork, stewed peut Bess hard- 
boiled or fried, 3 30 
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Domestic Fowls, 

Wild Fowls; Pork, 
Suet, ‘ : 4 : 

Veal, roasted; Pork, and salted Beef, 


‘salted and naledle 
5 30 
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4 0 | which animal food is sparingly admitted. This, 


we believe, has been experienced by most literary 
men, and, indeed, by students of every kind. But 
total abstinence from it is a very different thing. 


“Both of these tables are instructive, and de-| However it might agree with individual consti- 


serve attention. 

“We have already observed that food may be 
too nutritive for health. Innumerable instances 
might be adduced in support of this fact. Take 
one or two in regard to inferior animals ;—‘ The 
dog fed by Majendie on white bread and water 
died in the course of seven weeks; but another 
fed by him on brown soldiers’ bread did not suf 
fer. When dogs were fed on sugar and water 
they died in a month; but if a considerable por- 
tion of saw-dust be mixed with the sugar their 
health will not be affected by it, although they 
are naturally carnivorous animals. It was also 
shown that an ass fed on rice died in fifteen days ; 
but if a large quantity of chopped straw had been 
mixed with the rice he would have continued to 
live and be well. Horses fed exclusively on meal 
or grain will die in a short time; but mix their 
meal or grain with a suitable proportion of cut 
straw or wood shavings, and they will thrive and 
become fat. And it is an interesting fact, that 
if horses be fed on grain alone, with the exception 
of water, for a number of days, they will instinc- 
tively gnaw the boards, or whatever woody sub- 
stance is within their reach.’ But the truth is 
equally established in respect to mankind. There 
are instances on record where fine biscuit has 
been found injurious to the health of a ship’s 
crew; while good health has been the lot of those 
who lived on the very coarsest bread. It has 
been justly observed by Knight, that bread made 
of (fine) wheat, when taken in large quantities, 
has, probably, more than any other article of food 
in use in this country, the effect of overloading 
the alimentary canal; and the general practice 
of French physicians points out the prevalence 
of diseases thence arising among their patients. 
And Dr. Beaumont observes, that a diet too nu- 
tritive is probably as fatal to the prolongation of 
health and life as that which contains an insuffi- 
cient quantity of nourishment. Dr. Prout, too, 
contends, that bread made with undressed flour, 
or even with an extra quantity of bran, is the 
best for us. 

“The gist of the matter lies in a small compass. 
While, on the one hand, we consume more than 
double—perhaps more than treble—the quantity 
of flesh meat that we ought, on the other, our 
habits in this respect are so inveterate that no 
one can or will make an entire change in them, 
and that few will attempt even the smallest al- 
teration. If, as before observed, we could be per- 
suaded to confine ourselves to animal food two or 
three days a-week, and then to one meal only, 
there would soon be less need of the physician, 
and life would be protracted beyond its present 
average duration. Nor can there be any doubt 
that the intellect is rendered clearer by a diet in 


tutions, it could not, perhaps, be adopted without 
extreme risk, by the majority amongst us,—not 
even by degrees. 

“Mr. Smith takes it for granted, that as the 
human species multiplies (at least in this coun- 
try), it will be impossible to provide animal food 
for them; we shall not be able to rear the requi- 
site number of flocks and herds, and consequently 
farms must be made to yield grain and vegetables 
only. According to him, the estimated produce 
of an acre of land is, of— 


Mutton,........ 228 lb. per year, or 10 oz. per day. 
IBYSaI Gooeemonsen. 1 eva = 8 pli 
Wheat, ........ 1,526 a 41 lb, — 
Indian Corn,. 1,100 lbs 3 poled 
Potatoes,..... 22,400 — 61 me 


“ Assuming the population of the United King- 
dom to be twenty-eight millions, and the number 
of acres in cultivation about twice that number, 
and we have two acres to each individual. 
the land were made to produce fruit, grain, and 
vegetables only, the old adage, 

‘ When every rood of ground maintained its man,’ 


would be realized, and consequently eight times 
the present population, or two hundred and 
twenty-four millions, would be supported, with- 
out any need of foreign aid. 
equally for the rich and for the poor.” 

We may observe here that all animal substances 
used as food, if heated to the temperature of boil- 
ing water in vessels from which the air is com- 
pletely excluded, may be kept in close vessels for 
fifteen years without losing even the slightest 
degree of their freshness and sound flavour. All 
putrefaction in animal substances is effected by 
the action of oxygen in the atmosphere upon azote 
in their juices; and hence the preservation of these 
substances by heating and by total exclusion from 
the atmosphere. 

ANIMAL HEAT. The caloric constantly form- 
ed by the body of a living animal, by virtue of 
which it preserves nearly the same temperature, 
whatever may be that of the medium in which 
it is placed. All those animals which possess the 
greatest variety of organized parts, and whose 
functions are the most perfect, possess the power 
of maintaining their temperature at a uniform 
standard, and one considerably above that of the 
atmosphere. The temperature of birds is the 
highest ; that of man and the mammalia is about 
98°, and these experience little alteration, except 
near the surface; while fish and reptiles possess 
what is called cold blood, being of a variable tem- 
perature, only a degree or two above that of the 
media in which they are immersed. 

The subjects of inquiry respecting animal heat, 
are, 1. What is the cause or source of it? 2. By 
what means is its uniformity preserved? To 


SS 


If | 


Here is comfort | 
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which we may add, in the 3d place, How is the 
body cooled, when placed in a temperature higher 
than that which is natural to it? 

Independent of direct experiment, there are 
many circumstances connected with animal tem- 
perature which would lead us to conclude that 
it is intimately connected with the function of 
respiration. In the first place, all animals that 
have a temperature much superior to that in 
which they are immersed have their lungs con- 
structed in the most perfect manner, and possess- 
ing the most elaborate organization ; while there 
is an obvious relation between the quantity of 
oxygen which they consume and the heat which 
they evolve. Thus, what are styled the warm 
blooded animals, have lungs of a large size, and 
so formed as to permit the blood and the air to 
exercise the most extensive influence over each 
| other. In amphibia, the pulmonary vessels of 
| the lungs are much more scanty: while the cir- 

culation is so arranged, that only a part of the 

blood passes through them during each circula- 
tion. The temperature of these animals is pro- 
portionably low ; and in fish, where there is only 

-asmall quantity of blood to receive the action of 

_ the air, and that in a less direct manner, the tem- 
perature is only a degree or two above that of 
the medium in which they live. In the second 
place, it is observed, that, in the same species of 
animals, or even in the same individual under 
different circumstances, whatever quickens the 
circulation raises the temperature; and that, 
when the respiration is impeded, either from dis- 
ease or from an original mal-conformation of the 
organs, the temperature is proportionably low- 
ered. Lastly, it may be urged in favour of the 
chemical theory of animal heat, that oxygen is 
actually united to carbon ; and that, according to 
the ordinary effect of this union, caloric must be 
liberated, so that it would be difficult to explain 
how it is disposed of, if it be not employed in 
raising the temperature of the body. There is 
also a farther circumstance to be held in view, 
that, if we reject the hypothesis of the lungs be- 
ing the source of animal heat, we have no other 
adequate cause for its production; for, although 
some writers have supposed that the stomach, 
and others that the nervous system is concerned 
in this function, yet these have been thrown out 
as mere conjectures, without being digested into 
any regular system, so as to point out, in either 
case, in what manner the effect follows the sup- 
posed cause. Upon the whole, therefore, we think 
ourselves warranted in concluding, in the pre- 
sent state of our knowledge upon the subject, 
that animal heat is derived, in the first instance, 
from the union of oxygen and carbon, which 

_ takes place in the lungs during the process of res- 
piration. 

If we have found it difficult to arrive at any 
certain conclusion on the first point that we pro- 
posed to discuss, we shall probably find it still 
more so with respect to the second—By what 
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means is the uniformity of the animal tempera- 
ture preserved? because any speculation which 
we may form upon this subject must, in a great 
measure, depend upon our ideas of the means by 
which animal heat is produced. With the gen- 
eral fact we are well acquinted, that, in warm- 
blooded animals, each species has a temperature 
that is natural to itself, from which it deviates 
very little while in its healthy state. 
perature of the internal parts of the human body 
is between 98° and 99°; and this temperature is 


The tem- 


preserved with as much regularity by the Green- 


lander as by the African. There are, no doubt, 
many circumstances in their modes of life by 


which the inhabitants of these different regions 
endeavour to counteract the extremes of heat and 
cold to which they are exposed ; but after making 
allowance for all these circumstances, some sys- 
tem of adjustment of the functions will be neces- 
sary in order to preserve that uniformity of tem- 
perature which is so essential to life. 

The experiments of Priestley and Crawford,which 
first threw some light upon this intricate subject, 
were repeated and considerably extended by Lavoi- 


sier. They led to the same conclusion, that the | 


union of oxygen and carbon in the lungs is influ- 
enced by the temperature of the inspired air; the 


lower the temperature the more tendency there is | 


to their union, there is a greater consumption of 
oxygen, and a more rapid generation of carbonic 
acid. Hence, according to our usual notions 
upon this subject, there must be a greater evolu- 
tion of animal heat; and this will naturally have 
the effect of counteracting the lower temperature 
in which the body, in this case, is conceived to 
be immersed. According to Crawford’s theory, 
the greater quantity of carbon is removed from 
the blood, the more perfectly is it converted from 


the venous to the arterial state, the more is its | 


capacity for heat increased, and the more will it 
require to supply this increased capacity, which 
will be afterwards liberated during the course of 
the circulation to maintain the due temperature 
of the body. Although this explanation proceeds 
in part upon the principles of Crawford’s theory, 
and may be so far considered as of doubtful au- 
thority, it depends, to a certain extent, upon the 
direct results of experiments that were performed 
without any view to this hypothesis, and which 
appear to be entitled to our confidence ; while, it 
must be admitted, that the admirable manner in 
which they explain the phenomena, affords at 
least some presumption of their truth. But al- 
though the experiments that have been per- 
formed are favourable to the hypothesis—that 
the formation of carbonic acid in the lungs is so 
regulated by the temperature of the air as to 
produce heat according to the demand for it in 


the system—still they are not sufficiently numer- 
ous or decisive to amount to a demonstration of 
its truth. Should it be confirmed by subsequent 
facts and experiments, it must be admitted to be 
one of the most beautiful examples of the adapta- 


a 


ee eres 


| 
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tion of means to ends that is to be met with in 
any part of the animal economy. 

It was an opinion generally received among 
the older writers, and it was maintained even by 
Boerhaave, that life cannot exist in a tempera- 
ture higher than that which is natural to the 
body: but many facts have been lately brought 
to light which completely disprove this position. 
The first of them, which rested upon good author- 
ity, was communicated by Tillet and Duhamel. 
They gave an account of some young women, in 
the service of a baker, in one of the provincial 
towns in France, who were accustomed to enter 
the hot ovens for the purpose of turning the 
loaves; and this, it was said, was done without 
any apparent inconvenience, provided they were 
careful not to touch the heated surface. The 
narrative was scarcely credited at the time, but 
subsequent facts have fully established its credi- 
bility. A set of experiments were performed in 
London, by Blagden and Fordyce, in which a 
chamber was heated to a temperature higher 
than that of boiling water, and these gentlemen 
found that they could easily remain in it for an 
indefinite length of time. It is, however, to be 
regretted, that they almost exclusively directed 
their attention to the effects of the heated air 
upon the various substances in the room, and un- 
fortunately neglected to observe its action upon 
the living body itself. We are, indeed, informed 
that they perspired very copiously, but we have 
no information respecting the most important 
point, whether their temperature was actually 
raised ; or, at least, what we are told on this sub- 
ject is too vague to allow us to place much con- 
fidence in the statement. Some experiments 
have been lately performed by M. De la Roche 
which give us some insight into this intricate 
subject. He found that the body was capable of 
remaining in a temperature considerably higher 
than that which is natural to it, as long as there 
was a free access to the surrounding air; but 
that, when the animal was confined in a small 
space, an uneasy sensation was produced, and the 
temperature was elevated. Hence it may be con- 
jectured, that the evaporation of aqueous vapour 
from the lungs, and perhaps also from the surface 
of the body, is the means by which the super- 
abundant heat is carried off in these cases, so as 
to form a kind of balance to that operation, what- 
ever it be, by which heat is generated under 
ordinary circumstances. 

There is, however, much left for us to inquire 
into in this process. In the first place, we have 
to ascertain, to what degree a mass of matter, of 
the same capacity with the body, and of equal 
bulk, would have been heated at the same tem- 
perature with that to which the individuals were 
exposed in the above experiments. We know, 
that when air is much heated, it is proportion- 
ably rarefied; fewer particles of it, therefore, 
come into contact with the cold body, and hence 
the communication of heat will be much slower. 
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Then, with respect to the animal functions taken 
in connexion with each other, we should examine 
what effect the respiration has, in these cases, 
upon the air taken into the lungs; is there any 
carbonic acid formed? and, if there be, what 
quantity is generated? We should be led by 
analogy to suppose, that the amount of oxygen 
consumed must be very small, so that the usual 
supply of heat would be cut off. Our next object 
should be, to discover whether the quantity of 
aqueous vapour discharged from the lungs would 
be sufficient to counteract the operation of all 
the sources, either internal or external, by which 
the body acquires heat, and we should then be 
able to decide upon a point which has been much 
agitated, whether there be any specific function 
for the purpose of cooling the body, or rather, 
whether the evaporation of the cutaneous and 
pulmonary vapour be alone sufficient for that 
purpose. There has been much vague specula- 
tion employed by physiologists, on the power of 
the body in generating cold. No part of the 
animal economy has been treated of in a more 
mysterious manner, and different metaphysical 
notions have been formed to account for an opera- 
tion, the existence of which has not yet been 
satisfactorily proved. What, however, we do 
know upon the subject, seems to warrant us in 
pointing out this part of the animal system, as 
an additional example of that beautiful adjust- 
ment of the functions to each other upon which 
we have already taken occasion to remark; for 
it appears, that not only have the lungs the 
power of evolving heat in greater or less quan- 
tity, in proportion to the demands of the system, 
but that the same organ, when necessary, can 
even produce the contrary effect, and generate 
cold. : 

ANIMAL MANURES. The excrements, flesh, 
bones, hair, wool, or putrescent products of ani- 
mals, employed as fertilizers of the soil. These 
substances act a highly conspicuous and most 
valuable part in the practical chemistry of agri- 
culture; and, as to at once their differences from 
one another, their several chemical constitutions, 
and their respective modes of action both separ- 
ately and in mixture, they ought to be thoroughly 
known by every farmer. Yet we cannot treat 
them at length as a separate topic, but must re- 
strict ourselves to some general remarks upon 
them, particularly upon animal excrements, and 
must refer, for a full view of them, to our arti- 
cles Manurss, Farm-YAarp Manure, Liguip Man- 
uRE, Nieut Sor, Urine, Guiin, Orn, Or-Caxs, 
Bones, Guano, Fisu, Gurne, Pouprerrs, AMMONIA, 
AzotE, and some others. 

The excrementitious matter of animals is 
partly solid and partly liquid, the former pass- 
ing through the intestinal canal, and the latter 
through the urinary passages ; and the solid kinds 
are habitually more or less dense, or more or less 
mixed with water, in the proportion in which 
the species of animal uses more or less of liquid 
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nourishment. The feces or solid excrements 
consist of undigested or ill-digested remains of 
vegetables, alkaline and earthy salts, and oxides 
derived from vegetable food and water, refuse se- 
cretions from the animals’ own bodies, and some 
peculiar compound substances formed partly out 
of their food, and partly out of their refuse secre- 
tions; and urine or liquid excrement consists 
principally of water holding in solution mucus, 
albumen, urea, uric acid, hippuric acid, am- 
monia, and various kinds of salts and other sub- 
stances. The several matters hitherto detected 
by chemical analysis in animal excrements are 
water, vegetable or woody fibre, wax and resin, 
chlorophyle or the green colouring matter of 
leaves, deposited humus, a fatty substance, mu- 
cus, a peculiar brown colouring matter, vegetable 


| albumen, animal gelatine, animal fibre, salivary 


matter, osmazome, hippuric acid, uric acid, lactic 


| acid, benzoic acid, urea, bilious matter, bilious 


resin, picromel, oxide of iron, oxide of manga- 
nese, silica, alumina, magnesia, common salt, 
various alkaline salts, ammonia, hydrogen, car- 
buretted hydrogen, phosphuretted hydrogen, and 
sulphuretted hydrogen. But chemical analysis 
of excrements is so very vile and repugnant a 
process, that few will attempt it in any form, and 
even these few in but a slovenly manner; and 
were it carefully and searchingly conducted, it 


| would very probably detect many more sub- 


stances, particularly of the unique kind which 
are formed in the interior organism under the 


| combined agencies of organic chemistry and ani- 


mal life. 

The composition and the manurial value of 
animal excrements are greatly modified by the 
age of the animals, their kind, their mode of em- 
ployment, the quality and quantity of their food, 
and the quality and quantity of their drink A 


| considerable quantity of lime, nitrogen, and 


phosphoric acid is required for the formation of 
the bones of young animals, and of carbon, sul- 
phur, chlorine, and soda, for the growth of their 
bodies; and as these substances are obtained 
only from food—which generally is of the same 
nature when the animal is young as when it is 
adult—the proportion of them in the excrements 
of young animals must be considerably less than 
in those of old animals. Manure from young 
stock, accordingly, has long been known to far- 
mers to be much inferior in power to manure 
from adult stock; and, on account of its defi- 
ciency in nitrogenous ingredients, it is peculiarly 
ill suited for crops of wheat, barley, beans, clover, 
and turnips.—Some kinds of animals secrete cer- 
tain elements of food which others reject ; some 
masticate their food into a state of much finer 
trituration than others; and some very thor- 


oughly digest their food, while others only half- 


digest it; and hence two animals of different 
species, fed on the same food, and in the same sit- 


| uation, yield excrementitious manures of widely 


‘ments of manure. 
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for the chemical constitution of their body or for 
the formation of their milk, more nitrogen and 
phosphate of lime than sheep ; and sheep require, 
for the formation of their wool, more sulphur and 
common salt than cows; so that if a cow and a 
sheep be fed on the same pasture, the excrements 
of the former will contain an excess of sulphur 
and salt, and those of the latter an excess of 
nitrogen and phosphate of lime. Sheep both 
chew and digest their food much more thoroughly 
than cows, reducing it to a state of much finer 
attrition in the mouth, and extracting from it a 
much larger proportion of nourishment in the 
intestines; and hence, when a sheep and a cow 
are fed on the same pasture, the excrements of 
the former will operate more rapidly on the soil 
than those of the latter, but will exert much less 
manurial power, and operate for a considerably 
shorter period——When animals are so poorly fed 
as to lose flesh, they very thoroughly digest their 
food; but when so well fed as to become fattened, 
they secrete but a portion of the nutritious mat- 
ter which they eat; so that their excrements in 
the former case are poor and exhausted, and in 
the latter case are very strong, and contain much 
of the elements of nutrition and much refuse 
animal matter. The more nutritious the food is, 
provided it be in quantity and condition to fat- 
ten, the stronger are the excrements resulting 
from it, and the more do they abound in the im- 


portant elements of phosphorus, sulphur, soda, | 
potash, chlorine, lime, magnesia, and nitrogen. | 


Excrement from scalded food for oxen, in conse- 
quence of the woody fibre and other hard vege- 
table matter having been softened by the process 
of scalding, will operate more quickly upon soil 
than excrement from unscalded food, but will 
exert a much inferior amount of manurial power. 


The free use of common salt in the food of fatting | 


stock occasions a great increase in the fertilizing 
power of their excrements; and a plentiful use 
of pond or river water by any species of animal 
involves a considerable increase in the saline ele- 
An ox daily drinks eighty 
pounds or upwards of water; and this quantity 
of most kinds of pond or river water contains 
from half an ounce to an ounce of saline matters, 
consisting of gypsum, common salt, phosphate of 
lime, carbonate of lime, carbonate of potash, and 
carbonate of magnesia; so that, in the course of 
a year, about sixteen pounds of these saline mat- 
ters, obtained from drink and discharged by ex- 
crement, are supplied by an ox to a statute acre 
of land. A sickly animal, in consequence of im- 
paired digestion, usually yields stronger manure 
than an animal in perfect health; and animals 
in summer, in consequence of enfeebling heat 


and relaxed muscle, usually yield stronger man- | 


ure than during the braced nerve and robust 
health enjoyed in winter. Animal excrements 
may always be regarded as great in manurial 
power when they pass quickly into the putrefac- 


different composition and power. Cows require, , tion state, and develop a large quantity of pun- 
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gent and offensive gases; for then they are rich 
not only in sulphur, phosphorus, and nitrogen, 
but also in chlorine, soda, potash, lime, and mag- 
nesia; and therefore are eminently fitted to re- 


| store the fertility of exhausted soils, or to qualify 


land for producing wheat, barley, beans and other 
albuminous crops. The specific excrementitious 
manure of cows, sheep, horses, and other animals, 
will be noticed in the articles Excremenr and 
URINE. 

The flesh and intestines of quadrupeds are 
sometimes used as manures; and as they under- 
go a rapid and very wasteful and offensive de- 
composition when exposed to the open air, they 
ought when fresh to be either covered with the 
soil, or mixed up with earthy substances into a 
compost. The refuse of shambles is always a 
powerful manure, and ought when fresh to be 
mixed up with earthy matter for a compost; and 
the carcasses of domestic animals, which die from 
accident or disease, ought, immediately after 
death, to be laid in shallow pits, covered with 
earth containing a mixture of quicklime, allowed 
to dissolve in that position, and afterwards treat- 
ed with the surrounding soil as acompost. Blub- 
ber may be very beneficially employed as a manure, 
and ought always to be formed into a compost 
with earthy matter. The garbage of sea-fish is 
an efficient manure for every kind of crop, and 
may be obtained in considerable quantity in fish- 
ing villages where fish are smoked or salted. 
Herrings, in some years of great plenty, have— 
wickedly, as we think—hbeen fished in such enor- 
mous quantities as to be sold profusely in cart- 
loads to farmers as manure. Fresh-water fish 
are sometimes obtained in sufficient quantity, in 
the shallows of fenny countries, to be employed 
as manure; and, though of very questionable pro- 
priety, they have confessedly a very high manu- 
rial power. Sprats for manure, are purchased in 
thousands of bushels at a time by the farmers of 
Essex and Suffolk, and are carried in waggons 
to districts ten or fifteen miles distant from the 
coast; and when mixed with earth, allowed to 
dissolve, and used as a compost, they operate 
with great power, especially upon turnips, yet 
expend nearly all their force upon a single crop. 
Woollen rags, chopped small, and strewed along 
the drills in the proportion of 3 or 4 cwt. to an 
acre, are an excellent manure for potatoes, but 
are employed chiefly for hops; and they are 
known to be used by English farmers to the ag- 
gregate amount of 20,000 tons a-year, and ob- 
tained at so high a price as five guineas per ton. 
Various other animal substances,—the refuse of 
manufactories in which wool, skin, feathers, and 
hair are employed,—such substances as the refuse 
of the currier and the offal of the gluemaker— 
are used in the same manner, or upon the same 
principle, as woollen rags. Bones are so efficient, 
well-known, and generally used a manure, as to 
demand lengthened notice in an article of their 
own. See Bonus. Horn is a substance of similar 
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properties to bones, and equally efficient as a 
manure; but it can be obtained in only very 
limited quantity, and, on that account, is of in- 
ferior importance. Hair and feathers are also 
similar in chemical composition to bones; but, for 
the same reason as horn, they never can make a 
prominent figure among manures. The remains 
of the silk-worm are employed by the inhabitants 
of silk-producing countries, as manure for reviy- 
ing the mulberry tree and stimulating some other 
plants. The pulverized shells of oysters, mussels, 
and other shell-fish, is used as manure for tur- 
nips; but it possesses only about half the manu- 
rial power of bones; and is frequently employed 
by nefarious venders as a means of adulterating 
bone-dust. The common shells of the shores of 
Great Britain, such as those of cockles, whelks, 
and mussels, are found in large quantities upon 
some rocky districts of coast, and upon shallow 
beaches which are swept by powerful tidal cur- 
rents; and, when applied in the proportion of 
sixteen bushels per acre, they act as a very suit- 
able manure for turnips. All animal substances 
whatever, no matter how completely of the nature 
of waste or offal, or how apparently unlike in na- 
ture to the more common manures, act upon the 
soil as fertilizers, and may be beneficially em- 
ployed either singly or in composts. The prin- 
cipal in use, additional to those which we have 
named, are various kinds of oils and oil-cakes, 
animalized black, animalized sea-weed, cockchaf- 
ers, dried muscular flesh, blood in various con- 
ditions, dregs of bone glue, and cow-hair flock.— 
Paper of Dr. Sprengel in Journal R. Agr. Society. 
—Boussingault’s Rural Economy. Johnson on Fer- 
telizers— Dr. Dana's Muck Manual.—Armstrong’s 
Treatise on Agriculture.—Inebig’s Organie Chem- 
wstry.—Johnston’s Lectures on Agr. Chemistry — 
Low’s Practical Agriculture—Sproule’s Treatise on 
Agriculture—Stephen’s Book of the Farm. 

ANIMAL OAT. See Oars, 

ANIMAL POISONS. See Poisons. ; 

ANIMAL POWER. The exertion of the 
strength of animals to produce motion or physi- 
cal change. ‘The principal varieties of this upon 
a farm are the several kinds of horse labour, in 
moving implements, vehicles, and machinery. 
Animal power has been principally or wholly su- 
perseded by mechanical power, chiefly that of the 
steam-engine, on railways and in multitudinous 
manufactories; it has also been partially super- 
seded by mechanical power on the farmery of 
large farms; and it has, of late years, been fre- 
quently threatened by theorists with being su- 
perseded by mechanical power in almost every 
department of agricultural labour. But animal 
power may easily be shown to possess important 
adaptations to farm labour, which mechanical 
power does not possess, to be free from some se- 
rious objections with which the use of mechanical 
power is encumbered, and, in particular, for all 
the ordinary purposes of draught upon farms or 
of traffic upon common roads, to be at once sim- 
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pler in its application, more economical in its 
use, and more certain in its effect. In all cases, 
indeed, in which considerable velocity is required, 
the power of a horse may be principally or wholly 
exhausted in moving his own body, and, when 
the road is level and smooth, must necessarily 
be far inferior to the mechanical power of a steam- 
engine. But in every case in which great velo- 
city is not an object, and in which frequent 
though slight obstructions occur, the power of a 
horse possesses very decided advantages. He ad- 
mirably adapts himself to the peculiarities of his 
work, increases or diminishes his efforts accord- 
ing to the variations of his draught, rests and 
reinvigorates himself by relaxed exertion when 
his utmost strength is not needed, and makes 
extra-exertions or summons up his husbanded 
force when any impediment or obstruction is to 
be overcome. In fact, by his alternations of com- 
parative relaxation and comparative over-exer- 
tion, he probably expends more aggregate strength 
than when, as on a perfectly level railway and at 
an uniform rate of speed, he constantly uses his 
average degree of power; and if it be remembered 
that on most ordinary roads, obstructions and 
facilities occur in continual succession, and the 
rate of draught often varies in the proportion of 
six or eight to one, the horse’s accommodating 
faculty of alternating the degrees of his strength 
to the alternations in his draught will be seen, 
at a glance, to possess high value for the rugged 
labours of a farm, and such as, in the present 
condition of mechanical science, cannot be pro- 
fitably or almost possibly superseded by the steam- 
engine. The relative strength of horses, asses, 
and men, has been estimated as follows: 


1 horse is equal to 5 men, i yee 
1 ; j 7 men, Bossut, &e. 
| ess : 14 men, Schulze. 
1 ass 2 men, Bossut. 


2 horses, according to Amontons, exert a force 
of 150 pounds when yoked in a plough. 

1 horse, according to Desaguliers, can draw 
with a force of 200 lbs. 2} miles an hour, 
and continue this action for 8 hours every 
day. When he exerts a force of 240 
pounds, he can continue it only 6 hours 
every day. 

1 horse, by means of pumps, can, according to 
Mr. Smeaton, raise 250 hogsheads of water 
10 feet high in an hour. 

1 horse walking on a good road, and loaded 
with about 2 hundred weight, can travel 
25 miles in 7 or 8 hours, 

1 horse raising coals by means of a wheel and 
axle, and moving at the rate of about 2 
miles an hour, can, according to Mr. Fen- 
wick, raise a load of 1,000 pounds avoirdu- 
pois with a velocity of 13 feet per minute, 
and continue this for 12 hours. 

1 horse, according to the same author, can 
exert a force of 75 pounds, moving at the 


ANIMALCULE. 


rate of 13 feet per sornantts, and continue it 
for 95 hours. 

Actordins to Regnier, the mean draught of 4 
horses was 36 myriogrammes in 794 hours. 

1 horse can draw more up a steep hill than 
three men can carry; that is, from 450 to 
750 lbs. Desaguliers. 

1 strong horse can draw 2,000 lbs. in a cart, 
up a steep hill which is but short. Desa- 
guliers. 

1 horse has sometimes carried 650 or 700 Ibs. 
for 7 or 8 miles without resting, as its ordi- 
nary work. Desaguliers. 

1 horse at Stourbridge carried 11 hundred 
weight of iron, or 1,232 lbs. for eight miles. 
Desaguliers. 

1 mule works in the West Indies, 2 hours out 
of about 18, with a force of about 150 lbs. 
walking 3 feet in one second. Cazand. 

From Desaguliers’ measure of the force of a 

horse already given, it follows that its force is, 
Pounds. Foot. 


According to Desaguliers, 44,000 raised 1 in 1 min. 
According to Smeaton, 22,916 l inl 
According to Mr. Watt, 33,000. . 1 inl 


Mr. Watt’s steam-engines are, however, calcu- 
lated to work equal to 44,000 lbs. raised 1 foot 
per minute, as he considers the difference, or 
11,000 lbs. raised 1 foot per minute, to be lost in 
the friction, &c. of the engine itself. 

The power of one horse is supposed capable of 
driving 100 spindles with preparation of cotton 
water-twist, 1,000 spindles with preparation of 
cotton mule yarn, and 75 spindles with prepara- 
tion of flax yarn. 

The following are the results respecting horses 
given by M. Hachette: 


Daily action 


Useful 
measured by : 
ffect 
the draught Dynamical 
Kilog. Kilom. travelled. aS 
1. A eart-horse 140 x 40 5,000 
2. A post-horse 90 X 38 3,420 
3. A horse moving in a circle a 585 
working a pump, 5 
4, Id. working 12 hours, and a 1,684 849, 
ing plaster, é 
5, Mean of three horses ve 1,185 595 
at a pump, 
6. Mean of 8 horses raising water ? 2,948 675 
by a pump, 5 
7. Two horses raising coals, 1,560 
8. A horse drawing a load of Doubtful. 
150,000 kilogrammes ro 800 
8 kilometres, 


9. The force of a horse ¢ ae 24 


hours, is equal to t 5,974 dynam.units, 


See articles Dravcur, Force, Friction, Horse, 
and STraAmM-ENGINE. . 
ANIMALCULE. In its literal and general 
sense, this term signifies a very small animal; 
but it is commonly used to denote one so minute 
that its form and parts cannot be distinguished 
without the aid of a microscope. Linnezeus placed 
these minute animals in a genus which he de- 
nominated chaos, in the last order of his class 
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Vermes. O. F. Miiller, and after him, Gmelin, 
made a distinct order of them ; and as the greater 
number of the species which Miller investigated 
were found in liquids in which vegetable or ani- 
mal matters had been infused, he gave them the 
name Infusoria. Dr. Ehrenberg of Berlin—who 
has contributed more than even Miller himself 
to our knowledge of the infusory animalcules, 
having up to 1835 examined 722 species—regards 
all true Infusoria, even the smallest monads, as 
organized animal bodies, provided with a mouth 
and internal nutritive apparatus; and he sepa- 
rates the genera Cercaria and Vibrio from the 
true Infusoria, because these genera have neither 
internal stomachs, nor external cilia. Many nat- 
uralists deny the existence of an alimentary canal 
in Infusoria; but Ehrenberg stoutly maintains 
it, and also that of a respiratory system. At 
times, he says, the intestinal canal of the animal- 
cule extends, at the expense of the ventral sacs, 
| so far that it occupies the whole space of the 
body. In Plate IIL, Figs. 13, 14, and 15 are 
| ideal figures of the Loxodes bursaria, in various 
| states of the extension of the alimentary canal, 
and its inner circular motion: a marking the 
| mouth; 6, the alimentary canal; ¢, the ventral 
| sacs; and w the anal aperture. 
There i is no certain law with regard to the pe- 
| culiar species produced by any particular infu- 
sion. In general, several different species will 
be exhibited, which disappear, and are succeeded 
_ by others; and sometimes, where there are my- 
| riads of one kind, a single solitary animalcule of 
a remote genus is found among them, Vinegar 
_ is full of minute eels, which are also found in 
paste. Miller conceives that the sea abounds 
in animalcules peculiar to itself; and Spallanzani 
observes that vegetable substances, dissolving in 
sea-water, produce swarms of animalcules. It is 
possible, that, on carefully attending to the dif- 
ferent seasons of the year, the existence of vari- 
ous species of animalcules may be found dependent 
on them. The red snow of the Arctic regions 
| 1s now known to receive its colour from the pre- 
sence of myriads of animalcules; and green snow 
owes its colour to the same cause: the granules 
being red when young, and green when old. 

The extraordinary minuteness of animalcules 
surpasses the conception of the human mind. 
Leeuwenhoek calculates that the size of some is to 
that of a mite as a bee is to a horse; an hundred 
others will not exceed the thickness of a single 
hair ; and ten thousand of a different species may 
be contained in the space occupied by a grain of 
sand. Ehrenberg has described species so minute 
that a single drop of water may hold 500,000,000. 

The shapes of animalcules are infinitely diversi- 
fied. Let one suppose himself transported to a 
region where the appearance, figure, and motion 
of every animal is unknown, and he will form 
some idea of the variety presented by a drop of 


an infusion presented to the microscope. One 
animalcule is a long slender line ; another is coiled 
i 5 
\ 
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up like an eel, or a serpent; some are circular, 
elliptical, or globular; others present the form of 
a triangle or a cylinder; some resemble thin flat 
plates, and some may be compared to a number 
of articulated reeds; one is like a funnel, an- 
other like a bell; and the structure of many can- 
not be compared to any object familiar to our 
senses. Certain animalcules, such as the Proteus 
difiluens, Plate III., Figs. 1, 2, and 3, can change 
their figure at pleasure; being sometimes ex- 
tended to immoderate length, and then contracted 
to a point. One moment they are inflated into 
a sphere, the next completely flaccid, and then 
various eminences will project from the surface, 
altering them apparently into animals entirely 
different. Neither is the peculiar motion of ani- 
malcules less remarkable. In several species, it 
consists of incessant gyration on the head as a 
centre, or around a particular point as if one of 
the foci of an ellipse. The progression of others 
is by means of leaps or undulations; some swim 
with the velocity of an arrow, the eye can hardly 
follow them; some drag their unwieldy bodies 
along with painful exertion; and others again 
seem to persist in perpetual rest. These obser- 
vations lead to consideration of the inconceivable 
minuteness of the organs, and the component 
parts of these organs, by which such motions are 
performed. 

The food of the different species of animalcules | 
is not yet indisputably ascertained: probably it 
consists both of animal and vegetable matter; | 
and they also prey on each other. The latter cir- 
cumstance, indeed, has been denied; for it is 
maintained by several authors, that, if the vortex 
which many are endowed with the faculty of cre- 
ating in the fluid, does ingulf other animalcules © 
along with vegetable substances, the former are 
rejected and escape in safety. Other authors 
maintain the opposite opinion with equal confi- 
dence. Leeuwenhoek, in speaking of the Wheel 
animal, indicates his belief of this fact. Ellis says 
the same of an animalcule denominated by- him 
Volvox vorax. Goeze has seen the Trichoda cimex 
devour the lesser animalcules voraciously; and 
Spallanzani, speaking of this subject, observes 
that animalcules feed so greedily upon each other 
as to become larger, and prove indolent and slug- 
gish. On the contrary, if reduced to abstinence, 
by being kept in distilled water, they are full of 
spirit, and eagerly devour the minuter animal- 
cules supplied to them ; while the transparency of 
their bodies allows us to perceive their prey, still 
retaining motion after being swallowed. Baron 
Gleichen, in 1781, tinged water with carmine, 
and mixed it with an infusion. On the second 
day, the internal colour of the animalcules showed 
that most of them had swallowed part of the 
liquid. Dr. Ehrenberg, by diffusing pure indigo 
in the water which contained them, was enabled 
by observing the progress of the coloured particles 
through their transparent bodies, to arrive at 
certain conclusions respecting their anatomical 
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structure; but doubts have latterly been thrown 


over his views by several accurate observers. M. 
Neyen says he never admitted the observations 
of M. Ehrenberg, because, in the first place, “I 
never could see the intestines which form the 
communication between the stomachs, and like- 
wise because I have observed, many years since, 
that the supposed stomachs were moving in the 
interior of the body of many species with great 
rapidity, in the same manner as the granules 
which circulate in the joints of the Chara. I 
have often seen Vorticellee with nine or ten large 
globules of indigo in the belly, which always 
moved round a centre, and thus showed in the 
most evident manner that they could not have a 
communicating canal between the stomachs pro- 
vided with an oral orifice and an extremity di- 
rected to the mouth.” M. Meyen considers that 
the inner surface of the first part of the canal 
is provided with cilia, which roll up alimentary 
and colouring matters into the form of a ball. 
When the ball has acquired the size of the stom- 
ach, it is expelled by its other extremity and 
pushed into the cavity of the animal. If solid 
substances do not exist in the surrounding liquid, 
then the balls are less solid; and appear in the 
forms which they present in the Infusoria exist- 
ing in colourless liquids. “ In this case the balls 
are composed of a small number of particles, and 
principally of a considerable mucous mass which 
unites them.” 

Of all the peculiarities by which animalcules 
are distinguished, those which respect their pro- 
pagation are the best deserving of attention. The 
concourse of the sexes is required to perpetuate 
the species among the larger animals; but, on 
descending the scale, some are found which in- 
dividually possess the characteristics of both sexes 
united in themselves, though their concourse is 
still required. In some, such as fishes, each pos- 
sesses the sexual organs of the male or female; 
but instead of their concourse, external fecunda- 
tion takes place; others again, such as the ani- 
mal-flower and polypus, are strictly hermaphro- 
dites ; and all produce their young without actual 
fecundation. The Infusoria propagate by eggs, 
by living foetuses, and by a portion of the body 
being detached from the body of the parent. 
Many species are undoubtedly hermaphrodite. 
Ehrenberg has calculated the fertility or capa- 
city of increase of microscopic animals to be so 
great that an imperceptible corpuscle can become, 
in four days, 170 billions, by gemmination or vol- 
untary division. 

There is a species of animalcule formed in in- 
fusions of hemp seed, which is described by M. 
Bonnet, as provided with a beak, or hook, at the 
anterior part. When an animalcule of this spe- 
cies. is about to divide, it seeks a convenient place 
at the bottom of its infusion,—commonly among 
that semi-transparent kind of mucilage which is 
formed in that of hemp seed. After searching 
and examining various places, it at last fixes on 


ANIMALCULE. 


one ; the body, which is naturally long, contracts; 
the curved beak is retracted or concealed, and 
the animal assumes a spherical figure. It next 
begins to revolve on itself, so that the centre of 


motion is fixed, or the sphere never changes 


its place. The motion is performed with the 
most perfect regularity, but the direction of ro- 
tation is constantly changing, in such a man- 
ner that the rotation may be first from right 
to left, then from before, and next from left to 
right; and all these changes are perfectly per- 
formed, without the animalcule or rotatory ma- 
chine changing its place. At length the motion 
accelerates, and at the point where the sphere 
seemed motionless, two cross divisions begin to 
be visible, exactly like the husk of a chestnut 
ready to burst. In a little longer, the animal 
appears agitated and making great exertions; at 
last it divides into four parts, each the same as 
the producing animalcule, but smaller. These 
grow larger, and each divides again into four, 
which in their turn increase and become equal 
to the parent,—if the word parent may be used 
in respect of this singular mode of generation. 

Propagation, by division of the body, is not 
confined to the more simple animalcules; it ex- 
tends to those of complicated structure, such as 
the Vorticelle, to which genus the one we have 
just described probably belongs. The Vorticellze 
are so denominated, from their power of creating 
a vortex in the fluid which they inhabit, by means 
of a circular row of fibrilli proceeding from the 
head or anterior period; and the floating parti- 
cles in the infusion, being absorbed, the animal can 
select its food from among them. The Vorticella 
hians, Plate II1., Fig. 4, propagates by a longi- 
tudinal division of the body. The figure of this 
animal resembles a ball, to which a filament or 
tail is attached. Previous to the commencement 
of division, the anterior part appears languid; 
then a small cleft is seen in it, which gradually 
increasing, each portion exhibits a mishapen ani- 
maleule. As the separation advances, the figure 
of each becomes more perfect, the division is at 
length completed, and both become entire and 
well-formed animals. The filament, however, be- 
longs only to one; the other acquires it. When 
the division is almost perfected, each part forms 
its own peculiar vortex, in points diametrically 
opposite. 

Several of the Vorticelle resemble a plant in 
miniature, consisting of a stem putting forth 
numerous branches and twigs, each terminated 
by a bell on its fibrille, which forms the active 
part of the animal. Every bell, with its filament 
and fibrilli, has a spontaneous motion indepen- 
dent of the rest; by alternate contraction and 
extension it can approach and recede from the 
stalk or branches, as in the Vorticella convalleria, 
Fig. 6. Sometimes the whole will instantane- 
ously close into a minute, round, white speck, at 
the root where it fixes, and again as instantane- 
ously expand into a perfect tree. The common 


stem may be detached at pleasure, and then the 
entire animal swims through the fluid, with its 
numerous filaments, bells, or fibrilli—often ex- 
ceeding an hundred—in motion; each forming 
its own peculiar vortex to absorb its food: thus 
presenting a singular and interesting spectacle, 
of which it is difficult to convey an adequate idea 
by description. The Vorétvcella pyraria, Fig. 5, 
resembles a shrub, with numerous ramifications, 
each terminated by an animalcule. During the 
progress of propagation, two animalcules are 
found at the extremity, instead of one; or, if 
any appear single, they are marked with a slight 
furrow which indicates incipient division. Each 
produces two, then four, eight, sixteen, and thir- 
ty-twoanimalcules. Spallanzani describes his ob- 
servations on one of these Vorticelle. It resem- 
bled a tree in miniature; numberless branches 
dividing into smaller ones, proceeded from the 
trunk ; these divided into others successively less, 
and each of the smaller bore a bell at the extrem- 
ity. Every three or four seconds, the trunk un- 
expectedly contracted towards the base, and in- 
stantaneously drew in all the branches, twigs, 
and animalcules, but in a moment restored the 
tree complete, with all its animals, to the origi- 
nal state. During the course of an observation, 
the ramifications of the plant had so much ex- 
tended, and the numbers of the animalcules so 
much increased, that its circumference was tri- 
pled: but the supervening death of the animal- 
cules occasioned that of the plant. They began 
to fall from the branches, as fruit falls from the 
tree, and, as they gradually separated, the motive 
power finally was lost. Spontaneous extension 
and contraction were no longer seen; the vibra- 
tion of the fibrilli, or the attending vortex ; each 
animalcule became disfigured and was destroyed. 
The plant lived while the animalcule formed a 
part of it; after that its vegetation was at an 
end, its motion ceased, and death ensued. 

The Volvoxr globator, Fig. 7, is a globular ani- 
malcule, of a greenish colour, visible by the 
naked eye. It is frequently found in the water 
of ditches, and marshes abounding with growing 
vegetables, as well as in those in a decomposing 
state, and often in considerable numbers. Its 
mode of progression through the fluid is by re- 
volving on itself, or rolling like a sphere ; whence 
its name has beenderived. This animalcule con- 
sists of extremely transparent membranaceous 
substances, containing minute globules, irregu- 
larly dispersed within it. On examination with 
a very powerful magnifier, the globules appear 
so many young Volvoxés, each provided with its 
diaphanous membrane, and within that again is 
involved another race of descendants. When the 
Volvoxes have attained a certain maturity, the 
included young begin to move, detach themselves 
from the parent, and, successively escaping from 
the investing substance, swim about in the in- 
fusion. When all have left it, the common en- 
velop, or mother, becomes motionless, bursts, and 
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disappears. Then the new volvoxes rapidly in- 
crease in size; their included globules likewise 
grow, they begin to move, the parent bursts, and 
the young swim at large in the infusion. By 
isolating these animals in watch-glasses, the thir- 
teenth successive generation, from a single parent, 
has been obtained. 

Such are some of the more remarkable methods 
by which the race of those minute animals is per- 
petuated. But the dangers to which they are 
exposed infinitely exceed those attendant on the 
larger animals, not only from the noxious quality 
imparted to infusions, but from evaporation, which 
is destructive to myriads beyond the power of cal- 
culation to reach. Independent of those that die 
in giving existence to their young, they are, like 
other animals, subject to instantaneous death. 
According to Muller, several of the larger species 
are destroyed and totally dissolved by simple con- 
tact with the air. Some he has seen decomposed 
on approaching the edge of a drop; and others, 
amidst the rapidity of their course, have been 
dissolved in a moment. Too much heat and cold 
are alike fatal to them: they die at a degree of 
heat between 106° and 111°; and if the liquid 
which they inhabit freezes, it kills them. But if 
by any means its fluidity can be preserved, they 
will not be destroyed below the cold of 12°, or 
even 20°, under the freezing point. The Anguil- 
le of vinegar can endure a still greater degree 
of cold. Dr. Power remarks, that the vinegar 
may be frozen and thawed several times, and 
they will still be as lively as ever. 

But some animalcules seem to enjoy a privilege 
denied to the rest of the animated creation: they 
can be revived after death. So singular and unac- 
countable a property merits the deepest consider- 
ation. Nor is this wonderful prerogative confined 
to the momentary interruption of life: it suc- 
ceeds—so far as we hitherto know—though the 
vital functions have been suspended for an un- 
limited length of time. In recurring to analo- 
gies, we find, that there are many animals, quad- 
rupeds, serpents, and chiefly of all insects, which 
are reduced to a state of torpidity by the simple 
approach of cold, without any other operative 
cause: their motion ceases, their members stiff- 
en, and they are absorbed in a profound sleep, 
from which they can be aroused by the applica- 
tion of heat alone. But this lethargic state is 
widely different from that of death, though that 
will be its termination if too long protracted. 
Perhaps this may also be the case with those 
animalcules of which we treat; and if the state 
into which they are brought be not real and ab- 
solute death, in the most rigorous sense of the 
word, or that which allows the animal substance 
to decompose, too long suspension of the vital 
functions, without renewing them by resurrec- 
tion, may be alike fatal in its consequences. The 
Wheel-animal, or Vorticella rotatoria | Figs. 8 and 
9], of systematic authors, is one of the animalcules 
enjoying this admirable prerogative in the most 
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distinguished degree. It was first discovered by 
Leeuwenhoek, in 1702, and has since been fre- 
quently the subject of observation by other natu- 
ralists, from whose investigation it appears that 
the singular faculty of resuscitation is extended 
to several species of this animal. It is difficult 
to describe this animal while living, from its per- 
petual change of shape. Sometimes it is protracted 
into extreme slenderness; then it is inflated into a 
short, corpulent figure; one half of the organs com- 
posing the whole will next be concealed, while the 
other is seen in its full size and figure. The Wheel- 
animal fixes itself by means of a point at the one 
extremity or tail, which, if viewed by a power- 
ful magnifier, is found to consist of a number of 
smaller points: and from the other extremity 
or head two organs proceed, resembling wheels, 
which, by a rapid motion that they are suscep- 
tible of, produce a vortex in the surrounding 
fluid. These organs are not exactly of the same 
description in all Wheel-animals: in some they 
are circular, in others semicircular, or even of a 
more irregular figure. Filaments, or fibrilli, of 
various length, according to the different species, 
proceed from them, similar to those that we have 
already said occasion a vortex, for the purpose of 
supplying animalcules with their food. Accord- 
ing to the opinion of several of the most acute ob- 
servers—among whom is Leeuwenhoek—the vor- 
tex is produced by the actual revolution of these 
organs, as of two mechanical wheels ; and they 
describe this revolution as not always proceeding 
in the same direction, but first from right to left, 
then from left to right, and so on alternately. 
When the water containing the Wheel-animal 
evaporates, it becomes languid and inactive, the 
motion of the wheels is interrupted, they are re- 
tracted within the body, the tail loses its hold, 
the shape alters, and the animal dies. Its figure 
is now so small and distorted, that it cannot be 
recognised for the same being. It grows dry and 
hard, and on being touched with the point of a 
needle flies into a thousand pieces. Yet, not- 
withstanding so great an alteration has taken 
place, the animal may still be revived, though kept 
in this condition days, months, and even years, 
without interruption. All that is required for 
its resurrection is its being moistened with water. 
The period of humectation necessary to the re- 
covery of the full and active principle of life is 
various, according to the species of the animal, 
and perhaps the circumstances in which it is 
found. Some revive in a few minutes, others re- 
quire half-an-hour or more. Leeuwenhoek re- 
lates, that when he affused water on a quantity 
of sand that had been dry thirteen days, one ani- 
malcule attempted to swim in five minutes, but 
others not till after the lapse of three hours. It 
has been said, that those dry for years revive as 
soon as those that have been dry only a few hours. 
The precursors of animation consist in the hard 
and disfigured substance beginning to swell; a 
point appears at one extremity, which moves, 
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with alternate extension and contraction; the 
opposite part also becomes pointed: these are the 
head and tail. The rest of the organs succes- 
sively unfold; the wheels are displayed; the ani- 
mal resumes its original shape, and swims viva- 
ciously through the fluid. The length of time 
during which Wheel-animals may be preserved 
in their quiescent state, and still retain the fac- 
ulty of resurrection, has not hitherto been ascer- 
tained, Leeuwenhoek kept them dry twenty-one 
months, yet they recovered on new humectation. 
Baker revived them after a longer period. Fon- 
tana preserved them two years; and Spallanzani 
seems to infer, that he kept a quantity of sand 
containing these animals four years in a phial, 
and whenever a portion of it was moistened they 
revived. 

There is another animalcule, which is known to 


enjoy the privilege of resurrection in a degree no | 


less eminent than that of the rest ; and, consider- 
ing the place where it is most abundantly found, 
its nature may perhaps be considered even more 
extraordinary than theirs. The external appear- 
ance of a grain of blighted corn resembles soot, 
and its internal substance consists of a dry whit- 
ish matter, which examination with the micro- 
scope exhibits as an aggregate of linear corpus- 
cula intricately interwoven together. Mr. Need- 
ham, in the course of a microscopical observation, 
having moistened this substance for the purpose 
of unravelling it, was agreeably surprised to see 
it immediately testify signs of animation, and the 
dry shrivelled corpuscula afterwards expand into 
so many lively active eels. Many naturalists have 
repeated his experiments, and established a num- 
ber of interesting facts. If the fluid containing 
the eels evaporates, they gradually become life- 
less; when totally gone, their motion has ceased. 
Unlike the other resurgent animals, they have 
not the prudence to forsake places where the water 
dries; but continue attached to the same spot 
without attempting to escape. On the fluid being 
restored, reanimation ensues, first beginning with 
gentle oscillations, then with writhing and con- 
tortion, and, lastly, with the full attainment of 
lively action, But it is to be remarked that 
these animals have no progressive motion; they 
neither rise in the water, nor crawl along the 
sides of the vessel containing them: hence they 
are always found at the bottom, appearing like a 
pellicle, lighter or darker, according to their num- 
bers. The time of immersion required for their 
revival is various: some recover in three hours, 
or less. 
not less than forty hours; and, in certain cases, 
whole days are necessary. Resurrection is accel- 
erated by heat, and retarded by cold. Speaking 
of these animals, Spallanzani observes, that the 
oftener humectation is repeated there will be the 
fewer resurgents. “I had a number of lively eels 
in a watch-glass, the first time they were revived. 
One thousandth part did not recover the eleventh 
time; and the seventeenth there was not one.” 


Baker quotes an instance where it was 


ay 


The heat of 144° and 149° destroys them almost | 


immediately, though they can support 140° for 
several hours. If the grains which they inhabit 
have been wet, and exposed to heat, few eels will 
revive after 138°. A vacuum does not prevent 
their resurrection. There are undoubtedly lim- 
its, when, by the lapse of time, the resurgent 
faculty will be lost; but these are yet undefined. 
Mr. Needham carried blighted wheat from Eng- 
land to Portugal, the eels of which revived after 
two years desiccation. Baker recovered them 
after four years: and they are said to have re- 
vived after the extraordinary interval of twenty- 
seven years. 

Leeuwenhoek and Hartsoeker both claim the 
discovery of seminal vermiculi; Haller ascribes 
it to Ludovic Hamma, a young German. On 
presenting the fluid taken warm from an ani- 
mal, to a powerful magnifier, infinite numbers of 
vermiculi are observed swimming with very lively 
motion, and varying their course as fishes do in 
water. Their general figure resembles that of a 
tadpole, excepting that the tail is longer in pro- 
portion, and the body of smaller dimensions. If 
the portion taken for examination is of too thick 
consistency, it may be diluted with saliva, which 
is the only transparent liquid not fatal to the 
vermiculi ; they then become clearly and dis- 
tinctly visible, smaller than the red globules of 
blood. The human fluid being taken from a 
dead body, and presented to the microscope, the 
thermometer standing at 48°, nothing could at 
first be discovered, on account of its opacity. 
When beginning to dissolve, the irregular parts 
seemed in an indistinct slow fermentation ; but, 
on increasing the magnifying power, the motion 
was seen to arise from corpuscula infinitely more 
minute than these parts, of a globular figure, and 
provided with a short filament, or tail: see /vgs. 
lland12. These were the vermiculi, which ex- 
hibited two kinds of motion, one consisting 
merely in oscillation from right to left, and the 
other in progression forward. But they seemed 
insensible of the surrounding objects, and blindly 
rushed against them; or, if involved amidst a 
number of obstacles, they pushed their way 
through the places where they found no resist- 
ance. In twenty-three minutes, their motion, 
which had been incessant, began to decline, and 
in an hour and a half it was almost totally gone. 

The fluid of a ram being put into a watch-glass, 
it appeared to the naked eye in continual agita- 
tion, though situated on an immoveable plane. 
On examination with the microscope, this was 
observed to proceed from innumerable vermiculi 
all in motion, which were larger than the for- 
mer; the body, an oval part, sometimes was im- 
mersed in the fluid, or disappeared, and some- 
times came to the surface. Though the ther- 
mometer was at 77°, they hardly lived an hour. 

Similar vermiculi are found in the prolific fluid 
of all male animals, from those of the largest size 
down to the smallest insect : and naturalists af- 
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firm, that a general resemblance pervades the 
whole, as the chief difference, except in a few 
examples, consists in the length and slenderness 
of the tail. But the size of the vermiculi does 
not depend on that of the animal, for they are 
found larger in the small ones, than in some of 
greater bulk: neither are they all of equal size 
among themselves, which is particularly evident 
in the fluid of the horse. 

It is said, that these animals are never found 
in males until the age of puberty; that they de- 
crease as life advances, and in old men are alto- 
gether wanting. The like is reported of the in- 
ferior animals ; none could be discovered in very 
young rams; they were more numerous in young 
bulls, two or three years old, than those of five 
or six. They have been unsuccessfully sought 
for in the mule. In the human species, it is also 
said, that they do not appear during the preva- 
lence of the venereal disease. All these facts per- 
haps require corroboration, by a series of more 
careful experiments than, we apprehend, they 
have yet received. 

The use of the vermiculi is yet unknown. No 
sooner were thev discovered, than various con- 
jectures were formed concerning them, and these 
stood on plausible grounds, until overturned by 
more logical reasoning. The most important hy- 
pothesis was that which supposed them the germs 
of future animals; that they were transmitted 
to the female, and expanded into her offspring. 
But such theories have vanished. 

Animalcules are found in the recently voided 
excrements of some animals, and also in the 
stomachs and during the digestion of the rumi- 
nating animals. The number of these animalcules 
is so considerable, that in five centigrammes of 
alimentary matter taken from the first and se- 
cond stomachs of the sheep, for example, MM. 
Gruby and Delafond found from 15 to 20 animal- 
cules of different species and various sizes. In 
the third, and especially in the fourth stomach, 
these animals are dead, and only to be recognised 
by the form of their carapace or transparent en- 
velop, which then appears quite empty; while 
of those animals which possess no carapaces, no 
trace of them can be detected in their stomachs. 
In the small and in the large intestines, we find 
only some fragments of carapaces. Animalcules 
are also found, in great number, in the cecum 
and dilated colon of the horse ; while their empty 
carapaces occur in the contracted colon and rec- 
tum. The conclusion from these facts appears 
to be, that the organic matter of these animals, 
consisting of fibrin and albumen, supplies animal 
matter for digestion even to herbivorous animals ; 
that in the sheep and horse, which take only 
vegetable matters into their stomachs, nearly a 
fifth part of these matters is destined to give 
sustenance to a great number of animals of in- 
ferior development, which, digested in their turn, 
will contribute some animal matter to the gen-= 
eral nutrition of these herbivorous animals. 
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It has been supposed that certain diseases ori- 
ginate from animalcules. Nay, some authors 
have gone so far as to advance, that every dif- 
ferent disease has animalcules peculiar to itself, 
and that they are actually exhibited by several 
in different stages. It is extremely probable, 
that they harbour in diseased organs, whose par- 
ticular state may promote their origin: and we 
doubt not that numbers may at all times be found 
in neglected ulcers, or in cutaneous disorders ; but 
perhaps they are chiefly of species analogous to 
the Infusoria. Those which Leeuwenhoek found 
| inhabiting the teeth of various people were pos- 
_ sibly of this description : they resisted the appli- 
_ cation of salt, but were destroyed by vinegar. Dr. 


"|, Simon of Berlin discovered an animalcule which 


| inhabits the hair follicles of the human skin; and 
| Mr. Erasmus Wilson has shown that these ani- 
| mals exist in the sebaceous follicles of almost 
| every individual, but are found more especially 
, In those persons who possess a torpid skin, and 


|| that they increase in number during sickness. 


' In living and healthy persons from one to three 
or four of these entozoa are contained in each 
| follicle. 

ANIMALIZATION. The transformation of 
the nutritive parts of food into the living sub- 
stance of the body of an animal. 

ANIMALIZED CARBON. A manufactured 
manure, invented and patented in France, used 
to a considerable extent on the continent, and 
introduced to Scotland in 1834. Mr. Owen of 
Copenhagen, who learned from its patentee how 
to manufacture it, and who established a manu- 
factory of it in Denmark, says, “The chief excel- 
lency of this manure is, that it is powerful in its 
| effects, occupies but little room, is easily separ- 
ated, and conveniently used either by hand or 
drill ; its effects are farther to insure a rich crop, 
by gradually ameliorating the soil, and rendering 
fallowing unnecessary. For wheat, rye, buck- 
wheat, barley, and similar descriptions of corn, 
about 8 cwts. 1 qr. 16 lbs. is used per acre: it 
may be either broad cast or drilled in before har- 
rowing. For flax, hemp, beet, potatoes, &c., 
about 14 cwt. per acre; and 12 cwts. 2 qrs. 10 
lbs. per acre for artificial meadows, different sorts 
of cabbage, rape, culinary plants, and for refresh- 
ing natural meadow land. For plants that are 
set in rows, a handful is put to each plant ; for 
those which are transplanted, a child follows the 
planter, and throws a very small handful of the 
manure into each hole, which is immediately 
covered over with earth; in several places for 
rape, it is scattered out in rows along the roots 
of the plant, which the plough covers by forming 
a new furrow. On meadow land, it must be 
| spread out in December or January, when the 
snow is not on the ground. What characterizes 
this manure most is, that it develops its effects 
so slowly and gradually, that it may be applied 
without danger in contact with the seed or roots 
of plants; in this it differs from a number of 
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other manures, which are less rich but more 
heating.” Three varieties of animalized black 
appear in a long and valuable list of manures 
analyzed and mutually compared by Messrs. 
Payen and Boussingault,— one prepared for 
eleven months, another from the neighbourhood 
of Paris and recently made, and another made 
at Lyons and called Dutch manure; and the 
first of these contained 1°96 per cent. of azote, 
the second 2°96 per cent., and the third 2.48 per 
cent.; while coal soot, which figures in the same 
list, was found to contain 1°59 per cent., wood | 
soot 1°31 per cent., animal black of the sugar re- 
finers 2:04 per cent., English black 8.02 per cent., 
and average farm-yard manure 1°95 per cent.— 
Quarterly Journal of Agriculture —Boussingault’s 
Rural Economy. 

ANISH,—botanically Pimpinella Anisum. An 
annual plant, of the burnet-saxifrage genus, and 
umbelliferous family. It is a native of Egypt, 
and was introduced to Great Britain in 1551. It 
grows to the height of one foot, carries a white 
flower, and blooms from June till August. Its 
seeds are annually imported in considerable 
quantities from Malta and Spain; and they have 
aromatic and carminative properties, and are 
used in medicine. The plant is sometimes grown 
in English gardens, in order that its leaves may 
be used for garnish or for seasoning; and it was, 
at one time, attempted to be cultivated in Eng- 
lish fields as an agricultural plant, in order that 
its produce might be available for the distiller; 
but it was found to be injured by the slightest 
frosts, and to require a more genial climate or a 
much warmer exposure than almost any English 
farm can boast. The distilled plant, when used 
in blossom, yields a sweeter and more grateful 
tincture than can be obtained from the seeds. 
A good carminative for cattle, is either the seeds 
in a state of fine powder, or a mixture of the 
essential oil with any diluent; yet this carmina- 
tive is far inferior to ginger or caraway. The 
oil is obtained by distillation from the seeds ; and 
though habitually mixed with a great many cat- 
tle medicines, and regarded by the farriers of 
former generations as one of the most potent of 
drugs, it performs scarcely any other office than 
the communicating of an agreeable fragrance.— 
Encyc. of Plants.— Bath Papers.— British Hus- | 
bandry.— Clater’s Cattle Doctor.— Youatt on the 
Horse —Edin. Pharmac. 

ANISEED-TREE, —botanically Zilicitum. A 
small genus of exotic evergreen shrubs, of the 
magnolia tribe. Two species, the red-flowered 
and the yellow-flowered, are cultivated in Great 
Britain, but require to be treated as frame-plants. 
The red-flowered grows to the height of eight 
feet, and the yellow-flowered to the height of six; 
and both bloom in the early part of summer. 
The leaves of the aniseed-tree are very fragrant ; 
and its capsules, when rubbed, have a strong 
smell of anise. The Chinese cultivate it for the 
seasoning of dishes; and the Japanese employ 


| 
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bundles and garlands of it in the ceremonies of 
their heathenish superstition. The plant is easily 
propagated in Britain by layers, and can be pro- 
pagated also by cuttings. Its appearance, when 
out of flower as well as when in bloom, is decidedly 
ornamental. 

ANJOU CABBAGE. See Cassacnz. 

ANKER. A measure of liquids, particularly 
spirits, in use in various European countries. 
The English anker contains 10 wine-gallons, or 
83 imperial gallons, or 2310°62 cubic inches. The 
Scottish anker of 20 pints is equal to about 7$ 
imperial gallons. In Amsterdam the anker is 
the fourth part of the Aam: see that article. In 


| Russia it is the sixth part of an oxhoft, which is 


equal to 54-428 English wine-gallons. The Stet- 
tin anker contains 13:7 English wine-gallons, or 
11:417 imperial gallons—WVacgregor’s Commercial 
| Tariffs—Kelly’s Cambist. 

ANNONA. A genus of tropical fruit and or- 
hamental trees and shrubs, forming the type of a 
| natural order, and nearly allied to the Magnolia 
family. Seven species have been introduced to 
Great Britain; and about twenty-nine other spe- 
cies are known to botanists. Four of the intro- 
duced species—the sour-sop, the sweet-sop, the 


| netted, and the smooth-fruited —are evergreen 


trees, growing to the height of from 10 to 20 


| feet ; two—the marsh and the cork-wood—are 


evergreen shrubs, growing to the height of from 
4 to 6 feet; and one, the cherimoyer, is a deci- 


| duous tree, growing to the height of 18 feet. All 


these seven species are natives of the tropical 
portion of America and the West Indies. The 
fruits of most of the genus are soft, pulpy, sub- 
acid berries; and in some instances are as large 
as oranges. The fruit of the sour-sop species 
abounds throughout Jamaica, is large, succulent, 
and similar in flavour to black currants, and, 
though much relished by Europeans, is so com- 


| mon in the island and so generally used by the 


poor negroes, as to be fashionably depreciated by 
the wealthy. The fruit of the cherimoyer spe- 
cies 1s oblong, scaly on the outside, and of a 
dark purple colour when ripe; it is soft, sweet, 
and most delicious; and it is esteemed by the 
Peruvians as one of the best fruits of their 
country, and has even obtained the reputation 
of being the finest fruit in the world, excepting 
the mangosteen. The fruit of the cork-wood 
Species is sweet and fragrant, but narcotic, and 
therefore not eaten; and the bark of its tree 
‘serves the inhabitants of Jamaica for corks, 
and is popularly called the Jamaica cork-wood. 
One of the introduced species grows in the open 
air in England as an ornamental plant, but does 
not in that situation mature its fruit; and the 
other species require to be cultivated in the 
stove, and may there be easily fruited.—The or- 
der Annonacez comprises the genera annona, 
uvaria, unona, monodora, eupomatia, artabotrys, 
guatteria, asimina, and xylopia ; it consists wholly 


\s trees and shrubs; it is, with a few exceptions, 
| . 
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found wild only within the tropics; and it is so 
closely allied to the order Magnoliaceze as to be 
distinguishable from it only by minute botanical 
features. 

ANNOTTA, or Arnarro,—botanically Bira 
Orellana. An evergreen tree of the West Indies, 
forming the type of the small natural order of 
plants called Bixinis, and remarkable for fur- 
nishing the well-known colouring annotta of 
commerce and of the dairy. Most of the plants 
of the order bixinize are tropical; and all are 
trees or shrubs ; but they are few in number, and 
of little interest. The only genera known in 
Britain are bixa and prockia ; and the only spe- 
cies of bixa known is orellana, the annotta. This 
plant grows twenty feet high, carries pink flowers, 
blooms from May till August, and can be success- 
fully cultivated in Britain only in the stove. The 
bark is used by the inhabitants of Jamaica as 
material for ropes, and pieces of the wood as 
means of procuring fire by friction. The annotta 
of commerce is a precipitate from maceration of 
the red pulp which covers the seeds of the plant. 
One variety of it is manufactured in Cayenne 
into flags or cakes, each 2 lbs. or 3 lbs. in weight, 
of a bright yellow colour, softish to the touch, of 
considerable solidity, and usually wrapped in 
banana leaves ; and another variety—that com- 
monly employed in English dairies—is manufac- 
tured in Brazil into small rolls, each two or 
three ounces in weight, hard, dry, and compact, 
brownish without and red within. This sub- 
stance has the reputation of being cooling and 
cordial ; it is much used by the Spaniards to 
colour and flavour their chocolate and soups; 
and it has been recommended as of some service 
in bloody fluxes and disease of the kidneys. — It 
is mixed with lemon-juice and a gum to form the 
crimson paint with which the Indians decorate 
their persons. It was formerly much used by 
dyers to form the colour called aurora ; but was 
found to be comparatively evanescent, and it has 
in a great measure been abandoned. It con- 
tinues to be employed, to some extent, as a pig- 
ment by painters. But its grand interest to the 
farmer consists in its very extensive use as a 
colouring matter for butter, and especially for 
cheese. A few of the paler-coloured yellow 
or orange cheeses are coloured with marigold 
flowers, saffron, and carrots; but most of. even 
the paler-coloured, and all the high-coloured, 
derive the whole of their peculiar complexion 
from annotta. The cheese-makers of Gloucester- 
shire give one ounce of annotta to one ewt. of 
cheese ; and those of Cheshire give eight dwts. 
to 60 lbs. But as these quantities are far too 
small to medicate the cheese, or even to affect 
its flavour, the only advantage derived from the 
annotta is mere colour; and surely the appear- 
ance of Stilton or Dunlop cheese upon the table 
is to the full as agreeable as that of Gloucester- 
shire or Cheshire cheese. The use of annotta, 
therefore, is sheerly whimsical, imposing per- 


— 
Dee 


ee 


198 ANNUAL PLANTS. 
fectly useless trouble on the manufacturer, and 
some small ridiculous expense upon the pur- 
chaser. ‘The mode of using it is to dissolve it in 
the hot milk immediately before the earning. 
ANNUAL MEADOW-GRASS. See Poa. 
ANNUAL PLANTS. Plants which germinate, 
fructify, and die within a single year. They have 
but one stage in the process of their development, 
or pass, by only one series of functional acts, 
through all the gradations of their existence. 
They thus present a close analogy to the various 
kinds of animals which spring from eggs, arrive 
at maturity, propagate their species, and die, in 
the course of a single summer, or, in some in- 
stances, in the course of a single day. Some an- 
nual plants, in the climate of Great Britain, per- 
form the cycle of their existence in the course of 
three months, and others perform it with diffi- 
culty, or with occasional failures in the maturing 
of seed, within the longest possible range from 
the breaking up of one winter to the commence- 
ment of the next; some can be treated as early 


| biennials, sown late in autumn and flowering 
early in spring, and others as late biennials, sown 


in the middle of summer and flowering in the 


| middle of spring ; some are perfectly hardy, others 
_ are in the highest degree tender, and many have 
| Intermediate habits at all stages between hardi- 


ness and tenderness. A few plants, such as those 
of the genera Tropzcolum and Beta, are annuals 
in a cold climate like that of Sweden or Scotland, 
and perennials in a warm climate like that of the 
West Indies. See article Acu or Prants. Some 


| annuals, as barley, oats, spring wheat, pease, and 


beans, absorb a main portion of the care of the 
British farmer ; and others, such as stocks, amar- 
anths, French marigolds, balsams, and some kinds 
of mesembryanthemums, make large demands on 
the care of the British florist. Annual plants 
collect and form their nourishment in the same 
manner as perennials; and they store it in their 
seeds in the concentrated substances of vegetable 
albumen, starch and gum. 

ANNULOSA. A name given by many natur- 
alists to that immensely numerous class of ani- 
mals whose bodies and limbs are divided into 
ring-like joints, and which are called by M. Cu- 
vier Articulata. See article Animats. The term 
is derived from the Latin annutus, a ring. 

ANOBIUM. A genus of wood-eating insects, 
of the Ptinide family. They bore most of the 
small circular holes, which so often abound in 
old furniture, and which always lessen its value 
and hasten its destruction. The species Anobiwm 
stroatum is exceedingly abundant in Scotland; 
and, in many places, is the only species of in- 
sect by which dwelling-house timber is at- 
tacked. Its colour is dull brown, inclining to 
black; its thorax is hood-shaped ; its head is par- 
tially hid‘beneath the thorax; and its elytra are 
longish and convex, and have their apex obtusely 
rounded. The perforations which it makes in 
timber indicate its size; and these are usually 


about three-fourths of a line in diameter,—some- 
times larger, and not unfrequently smaller. The 
larvee of the insect are the principal borers of the 
perforations, yet they lie ensconsed far in the in- 
terior, and are very seldom seen; and only when 
they have passed through the pupa state into the 
condition of perfect insects do they prolong the 
perforations to the surface of the wood, and 
escape to the open air. The larvee appear small, 
white, soft worms, with six short minute feet. 
The head is harder than the body, and terminates 
in two jaws resembling pincers ; and with these 
jaws, the insects gnaw the wood into the finest 
saw-dust. <Anobium striatum and Anobiwm tes- 
selatum, with perhaps two species of atropos, 
make the peculiar sound which is popularly called 
the death-watch, and which has struck alarm and 
terror into the heart of so many thousands of 
ignorant and superstitious human beings. The 
sound is made by the insects beating their head 
with considerable force against the plane of their 
position; it resembles a slight, sharp tapping on 
a table with the finger nail; and, when the in- 
sects are numerous in a house and the weather 
somewhat warm, it may sometimes be heard dur- 
ing the whole day. ‘Timber which has been 
kyanized or which retains a tolerable proportion 
of its natural juices is not attacked by these 
insects; but unkyanized, unpainted, and very 
thoroughly dried timber is peculiarly liable to 
their attacks, and may speedily be reduced by 
them to an utterly worthless condition. Akin to 
the depredations of the anobium, though totally 
different in cause, is the ruinous condition of 
timber called Dry-Ror: which see. 

ANODYNE. A medicine which relieves pain 
and induces sleep. Opium is the only anodyne 
used in farriery ; but, when administered in doses 
of one drachm or upwards, it operates also as an 
astringent. 

ANT. A well known tribe of insects, of the 
hymenopterous order. Some species which occur 
in the west of Africa and other foreign countries 
inflict ravages and perform feats of a stupendous 
and almost incredible character; and even some 
of our indigenous species, though guiltless of any 
extensive depredations, are sufficiently mischie- 
vous and abundant to be objects of painful inter- 
est to all cultivators of the soil. All the species 
are gregarious ; they live in segregations of nests 
which have not inaptly been termed cities; and 
in many instances—some of which are not a little 
remarkable—they conduct united or combined 
operations for the common good of their com- 
munities. The members of each community com- 
prise males, females, and workers, besides eggs, 
larvee, and pups. ‘The males and females, on 
emerging from the pupa state, have each four 
delicate transparent wings; and they serve prin- 
Cipally for propagating the species. The workers 
are neuters or imperfect females, and never have 
any wings; and they feed the larvee, protect the 


females, bring in provisions, make roads, con- 
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struct bridges, and, in general, conduct the vari- 
ous operations of building, foraging, devastating, 
defending, and fighting. 

The ants of the warmer countries of the world, 
particularly those of Africa, South America, and 
the West Indies, construct large, intricate, and 
wonderful dwellings, which have astonished tra- 
vellers, and challenged the admiration of the 
most phlegmatic naturalists; but the ants of 
Britain, though very various in habits, construct 
abodes which are more remarkable for their an- 
noyance to man or their mischievousness to the 
soil than for either size or intricacy. The turf 
ant, Formica cespitum, a small dusty brown in- 
sect, frequent in commons and pasture-fields, 
usually selects a tuft of herbage, piles: up small 
gravins of earth into the partitions of cells and 
chambers, and makes the stems of the herbage 


| serve as props and the grassy leaves as covering. 
| The yellow ant, Formica flava, gnaws portions of 
| wood into saw-dust, mixes this with earth and 
_.spiders’ webs, and employs the mixture in con- 
_ structing the chambers, stages, and galleries of 


its mimic city. The fallow ant, Mormica rufa—the 


| largest of the British species, and not uncommon 


in woods and pleasure-grounds—constructs very 
numerous galleries and chambers in a series of 


| successive stories, from an excavated base to some 


height above the surface of the ground, and gives 
the whole such an exterior finish as to make it 
resemble a considerable mound or little hillock of 
sand and earth, with bits of wood, leaves, twigs, 
and grains of corn in apparently indiscriminate 
mixture. The red ant, Myrmica rubra, common 
in gardens, and not unfrequent in pasture-fields, 
makes burrows and chambers under stones or in 
the ground. The brown ant, Mormica fusca, in- 
geniously and industriously constructs habita- 
tions with a series of stories in clay. The jet 
ant, Hormica fuliginosa, excavates horizontal gal- 
leries in a series of stories in the trunks of old 
oaks or willows; and these galléries are all even- 
tually stained black, and sometimes have the 
appearance, though on a mimic scale, of elaborate 
carved work. 

The males and females of an ants’ nest usually 
emerge from their pupa state in August or Sep- 
tember ; and they may then be seen commencing 
a new course of existence, issuing from their nest, 
rising into the air, and settling on posts, gates, 
and stones, and sometimes forming little clouds, 
which whirl and twist through the air, and seem 
to comprise thousands or even myriads of beings. 
The males have neither stings for defence nor 
sufficiently strong jaws for labour and the collec- 
tion of food; and they speedily perform their 
peculiar function and perish. A vast proportion 
of the females, in common with all the males, are 
either devoured by birds or driven into rivers, 
lakes, and ponds; and some of the remaining por- 
tion of the females re-establish the old nests, 
some found numerous new: colonies, and all 
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eggs.—Ants are torpid during winter, and do not 
need, like bees, to lay up stores of provision. 
They are singularly fond of the sweet juice, pop- 
ularly called honey-dew, exuded by aphides; and 
colonies of them, particularly of the yellow ant, 
often appropriate particular trees or branches of 
trees for the sake of their honey-dew, or actually 
enclose groups of aphides and keep them as pe- 
culiar property, angrily and steadily resisting the 
encroachments of all other ants upon their pre- 
mises.—Some species of ants, particularly the 
fallow ant of Britain and the remarkably work- 
ing ants of tropical countries, frequently perform 
emigrations. Rival colonies of the fallow ant 
sometimes engage in battle, thousands on each 
side; and they occasionally fight with such en- 
grossing pugnacity and such pertinacious ob- 
stinacy as to be incognizant or careless of human 
observation, ‘ihe workers or neuters of the rufe- 
scent and sanguineous ants, Mormica rufescens 
and Mormica sanguinea, common on the conti- 
nent, though very rarely if ever found in Great 
Britain, compel the workers of the species for- 
mica fusca and formica cunicularia, to serve as 
their auxiliaries or slaves. Various other inter- 
esting facts might be pointed out in the indus- 
trial national history of European ants; and an 
absolute volume of interesting facts, many of 
them utterly astonishing, might be collected re- 
specting the industry, economy, achievements, 
and policy of the ants of the tropics. ‘The ants 
are a people not strong, yet they prepare their 
meat in the summer.” “Go to the ant, thou 
slugeard ; consider her ways, and be wise.” 

One of the most disastrous and wonderful de- 
predations by ants on record, occurred in 1780, 
in the island of Granada, and was effected by the 
sugar-eating ant, Mormica saccharivora. Literal 
torrents of the insect descended from the hills, filled 
the roads and the plantations for miles, destroyed 
whole estates of sugar-canes by eating the plants 
through the roots, killed rats, mice, reptiles, 
birds, and domestic quadrupeds, and, in some in- 
stances, dammed up rivulets, and formed with 
their accumulated carcasses mounds or bridges for 
surviving myriads to pass the streams with safety. 
Large fires were lighted in their path to arrest 
them, but were extinguished by their progress ; 
a reward of £20,000 was offered to any person 
who should discover an effectual mode of destroy- 
ing them; and had they not been providentially 
swept away in the torrents of a terrific hurricane, 
they probably would have converted the island 
into a wilderness. Though British ants have 
never even remotely imitated such awful devas- 
tation, yet they every year give considerable 
annoyance to a large proportion of both farmers 
and gardeners, and they everywhere require to 
be kept in check, or hindered from too prolific a 
propagation. The more common kinds, Mormica 
fusca and Formica rufa, frequently establish their 
colonies at the root of fruit-trees, ascend the | 


speedily lose their wings, and commence laying 


Ee 


stems at their convenience, and prey largelyupon || 


| 
| 
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the fruits; they often associate themselves with 
wasps, wood-lice, and earwigs, and share in their 
depredations; and, in many districts of country, 
they destroy considerable quantities of linseed, 
hempseed, and rapeseed, and take very extensive 
and most mischievous possession of grass fields 
and other dry pasture-lands, Their nests or hil- 
locks in the fields iook to the eye like mimic 
mounds or small hay-cocks; they utterly impover- 
ish or rather temporarily destroy every inch of 
land which they occupy; and they very often 
have possession of one-twelfth or one-tenth of a 
field,—and, in the case of old and neglected dry 
pastures, they sometimes succeed in usurping 
one-third, one-half, or even more than one-half. 
A species of one of the smallest kind of ants, 
Myrmica unifasciata, found its way some years 
ago into the very heart of London and some other 
large towns, passed in swarms and mimic torrents 
into the interior of houses, and, in some instances, 
made such dismal havoc and took such large pos- 
session as to compel the inhabitants to flee, and 
occasion the houses to be condemned. 

A thin arsenic syrup, made by boiling together 
one ounce of arsenic, some sugar, and a quart of 
water, may be placed in oyster-shells or other 
small vessels at the foot of fruit trees infested 
with ants; and it will speedily attract them by 
its sweetness, and almost instantly prove fatal; 
yet it 1s so very active a poison that it ought 
never to be used when children or any valuable 
domestic animals can have access to the locality. 
Gardeners ought rather to find out and disturb 
the ants’ nests a little before the time of the males 
and females emerging from their pupa state, and 
so terminate their depredations by preventing 
their propagation.—Ant-hills on grass lands ought 
all to be destroyed in the same season in which 
they appear. Some farmers, either in summer 
or autumn, dig up the ant-hills, cut them in 
pieces, and scatter them in the vicinity ; but the 
ants, instead of being destroyed by this treat- 
ment, conceal themselves for a little among the 
roots of the grass, and then form new communi- 
ties and ant-hills, and in consequence are mis- 
chievously disseminated. When the ant-hills are 
interfered with in summer or autumn, they ought 
to be lifted by the spade into heaps, and burned ; 
but they are far more effectively and at the same 
time, easily destroyed in winter, simply by being 
turned upside down and placed a little aside by 
the spade; in order that the ants may be killed 
by the frost. “The most usual mode is to cut 
off the crown of the ant-hill with a sharp spade 
of a semicircular form—somewhat in the shape of 
a week’s old moon, with the horns at about ten 
inches distance—and laying it with the grassy 
side downwards upon the ground. The ants are 
thus cleared out, the clods being completely pul- 
verized and thrown around; and the hole is left 
empty for three or four weeks to secure the de- 
struction, by the frost and rain, of any insects 
which may still remain; after which the sod is 
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replaced in its former position, and trodden or 
rolled down until even with the surface. The 
operation is commonly done at any leisure time 
during the winter ; but some farmers either burn 
the clods, or else put quick lime in the holes be- 
fore digging them up, in which case they deem 
it preferable to defer the process until the early 
part of the spring, as a top dressing is thus formed 
for the growth of the seeds.” An expeditious 
method long ago practised in Norfolk is, with 
any one of several ploughs invented for the pur- 
pose, to cut off the ant-hills level with the field, 
and afterwards to cart them away; but this 
method seems merely to diminish or greatly check 
the ants, and not to exterminate them. Little 
cumuli or heaps of sandy particles, called sprout 
hills, are sometimes formed in meadow or hay 
fields by ants in wet weather, and they very 
quickly, blunt the edge of the scythe, and serve 
as niduses for new communities; but they may 
readily be destroyed by heavy rolling, or even by 
the studied tread of the feet of the hay-makers. 
—No better a method of assailing the home kind 
of ants can be practised than to scald them with 
boiling water. ‘Iwas astonished one morning 
in going into my dairy,” says a correspondent 
in the ‘Magazine of Domestic Economy,’ “to see 
the walls and floor for the space of a yard lit- 


erally covered with these insects, and for a time | 
considered their expulsion to be hopeless ; how- | 


ever, I searched carefully to discover if there 
were any opening where they could obtain egress ; 
and at length found the mass of life was most 
dense and full of motion at one spot. It was a 
very small hole at the junction of the wall and 
floor. I immediately had a tea-kettle of boiling 
water brought, and deliberately poured half of it 
into the hole, and the remainder over the ants 
that were around. Their death was instantane- 
ous; and the dairy being on the ground floor, no 
ill consequences could arise from the damp occa~- 
sioned by the water.’—Piciorial Museum of Ani- 
mated Nature—Mr. Duncan on Insects in Quar. 
Journal of Agr.—Smellie’s Philosophy of Natural 
History.— Treatise on British Husbandry in Lib. 
of U. Knowledge—Sproule’s Treatise on Agr.—sSo- 
crety of Gentlemen's Complete Farmer.— Magazine 
of Domestic Economy. — A. Young’s Farmer's 
Calendar. 

ANTENNA. The articulated flexible horns, 
on the head of insects and crustaceous animals ; 
commonly two in number, and very rarely four, 
These are such a peculiar and prominent feature, 
that most of the older entomologists have founded 
one of the leading characters of the different 
genera of insects on their situation, structure, 
and appearance. All insects, however, are not 
provided with antennz: in the spider, scorpion, 
and some monoculi, they are entirely wanting. 
It is to be observed, in general, that perfect in- 
sects, with six legs, have two antenne; but that 
those having more, either want antenne, or have 
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these animals are still to be considered as belong- 
ing to the insect tribe: whence, the later ento- 
mologists have rather been disposed to reject the 
antenne as a constant and invariable character- 
istic. The horns of snails, and other animals of 
the genus Mollusca, do not strictly come under 
the description of antenne, from being retractile, 
and wanting articulations. Most larvae want an- 
tenne ; and although present in several, they are 
of a very different quality from what they appear 
in the perfect insect; from this, however, there 
are some exceptions, in which they are the same 
in both. 

In the mature insect, the antenne are ex- 
tremely diversified in size, shape, and organiza- 
tion. In the Notonecta, or boat-fly, they can 
with difficulty be discovered; and in the Nepa, 
or water-scorpion, they are so minute that intel- 
ligent naturalists have been induced to deny their. 
existence. Some consist of only two or three 
articulations, such as those of the common fly; 
others of between two and three hundred, such 
as those of the lobster. From this diversity in 
appearance they are denominated cetaceous, ser- 
rated, clavate, filiform, pectinated, and the like. 
In a few instances they are short, and terminated 
by a single hair, as in the gadfly; others are 
beautifully pectinated, as in various phalence; or 
resemble tufts of feathers, as in musquitoes and 
tipule. Such antenne form the most elegant 
microscopical objects. Not only is there a great 
difference among the antenne of insects in gen- 
eral, but also in those of the same genus, and 
even of the same species. The queen-bee and 
workers have fourteen articulations, while the 
males have only thirteen. The structure of those 
of the male is likewise sometimes found different : 
the male musquito has feathered antenna, those 
of the female are filiform and plain. We should 
also observe, that the antenne of quite different 
kinds of insects are known to resemble each other. 

The substance of the antenne is not muscular: 
they are composed of a series of minute cylinders 
jointing into each other, and enclosing an ap- 
paratus of nerves, muscles, air-pipes, and cells. 

Nothing has been the source of greater specu- 
lation than the use of the antennze; nor is this 
surprising, considering the variety constantly ex- 
hibited in their structure, occupation, and appear- 
ance. Some insects seem to keep them in con- 
tinual employment ; in others they are preserved 
in a quiescent state. Those of the ichneumon 
show an incessant tremulous, vibratory motion, 
anxiously searching into every crevice; while 
those of the carrion fly scarcely appear endowed 
with flexibility. They have successively been 
considered as the organs of hearing, feeling, smell, 
and taste; or of an unknown and indefinite sense. 

Bonnet seems to think the antennz the organ 
of smell. Different insects, he observes, have an 
exquisite sense of smelling; the organ of which 
is yet undiscovered. May it not reside in the 
antenne? Insects are unquestionably affected 
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by the emanation of odours; the wasp is attracted 
by honey, the bee by flowers, and the fly by car- 
rion. Nay, a plant which exhales the smell of 
carrion, deceives the fly, which alights on it to 
deposit its eggs. Yet we should reflect that the 
means of perception are not indispensably the 
same in animals provided with antenne as in 
those of larger size, or those without them, pro- 
vided with an organ exclusively adapted to re- 
ceive such impressions. Lehmann, from the result 
of experiments on this subject, denies that the 
antenne are the olfactory organ. He judges that 
the olfactory organ must be sought in the spira- 
cula; “for what else,” says he, “is the sense of 
the particles inspired than smelling?” Lehmann 
also denies that the antennz are at all connected 
with the sense of taste. But it is evident, he 
thinks, that they are adapted for feeling in an 
eminent degree. On attending to the motions of 
the curculio, an animal which advances with slow 
and cautious steps, the antennee are always seen 
extended before it, as if feeling the way. When 
the cerambya is at rest, no use is made of them; 
when it begins to move they are stretched out, 
and employed in examining what is fit for each 
progressive step. The aphides rarely move; but 
no step is ever made until the ground is ascer- 
tained by the antennze. Those of the ichneumon 
flies are in unremitting action, exploring all the 
surrounding objects, and leaving nothing un- 
touched. Marsham has observed the Jehnewmon 
investigator, in searching out a proper place for 
depositing its eggs, approach a hole in a wooden 
post, and thrust in its long antennee up to the 
head ; then retire and try other holes and crevi- 
ces, until a suitable one was found. If the onis- 
cus is withdrawn from its dark retreats, it refuses 
to advance a single step, until the safety of its 
march has been ascertained by means of its an- 
tenne. On touching the Sepha germanica, it 
immediately closes up, counterfeiting death ; and 
all the limbs, along with the antenne, are closely 
contracted. But when its apprehensions of dan- 
ger diminish, the antenne are cautiously unfold- 
ed; if nothing threatens, the whole members 
gradually expand, and the animal makes its 
escape; if still uncertain of security, the anten- 
nee are replaced down the thorax. The utility 
of such a sense, residing to an exquisite degree 
in the antenne, may readily be appreciated, 
on attending to the natural abode of numerous 
animals provided with them. Many dwell in 
dark, irregular chasms, clefts, or crevices, which 
requires an organ of extreme sensibility to ex- 
plore their way. 

Although feeling may thus be the principal 
office of the antenne, those of some insects are 
so small, and placed in such a situation, that for 
this office only they can apparently be of very 
little use. Lehmann thence supposes, that they 
may be adapted for conveying impressions of the 
state of the air. The opinions of those, he ob- 
serves, who maintain the possibility of other senses 
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existing, than what are already known to us, are 
not to be despised. And he shows that insects 


| are, in various cases, sensible of the peculiar state 
| of the atmosphere. 


The bee, for example, sud- 
denly retreats to its dwelling on the approach of 
rain; ants,.on a threatening storm, withdraw 
their young from the surface of the earth; during 
a humid sky, musquitoes seek to harbour in our 
houses; and the nocturnal flight of beetles indi- 
cates the serenity of the weather. It is necessary 
that some organ should be susceptible of such 
impressions, when we reflect that a drop of rain 
will extinguish life, that unusual moisture will 
unfit the wings for use, and unusual heat endan- 
ger the fracture of the elytra; not forgetting 
either that only a slight degree of cold stiffens 
the limbs of insects, and reduces them to a state 
resembling death. But the whole surface of their 
bodies being covered with a strong and hard in- 
volucrum, renders it less sensible of the different 
transitions continually occurring in the atmo- 
sphere; while the softer substance, of which the 
antennee are composed, is better adapted to warn 
them of those conditions on which their safety 
depends. Therefore they are surely the organ 
best calculated to receive the impressions of the 
air, if any one is susceptible of external effects. 
The feathers, branches, hairs, and spines, so nu- 


| merously proceeding from the antenne, may all 


be devised to expose a greater surface, or some por- 
tion more acute in receiving impressions. Even 
the antennze of dead insects are injured by the 
humidity of the atmosphere. The melolontha, or 
cock-chafer, gradually unfolds its lamellated an- 
tennz, to try the state of the air, and never pre- 
viously attempts to take flight. On removing a 
butterfly sitting in the sun, with its antenne 
erect to the shade, it immediately begins stretch- 


| ing them out, as if to ascertain the change that 


has taken place. It is necessary that those of 
males and of neuters should be larger than those 
of females, because the former roving about more 
in quest of females, and the latter in executing 
their work, should sooner become aware of the 
approaching changes of the atmosphere. Leh- 
mann concludes on the whole, that, as the an- 
tennee are not the organs of either smell, hearing, 
or taste, their principal, though not sole office, is 
feeling. But they are also endowed with an un- 
known sense, which he denominates aeroscepsin ; 
and conjectures that, in certain species, they may 
contribute to the defence of the head. 

M. P. Huber looks on the antennee of ants as 
the means of imparting their mutual wants and 
necessities; and he seems to admit the aeroscep- 
sin of Lehmann, as also residing there. When 


_ two ants meet in their courses, they examine 
_ each other with the antennz: those which go 


abroad return full of a liquid aliment, which they 
disgorge into the mouths of those remaining at 
home. But the hunger of the domestic ant is 
intimated to the erratic one, by repeated alter- 
nate blows with the antennz; and intelligence 
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that the latter has food to bestow, is, on its re- 
turn, reciprocally intimated by similar motions. 
M. Straus-Diirckheim rejects the opinion that 
the antennee are organs of touch, or ‘feelers’ as 
they are so commonly called; but conceives that 
they may serve for the perception of sounds. 
“The solidity of the envelop of antennz renders 
these organs well adapted to undergo the same 
vibrations as the air, in the same manner as the 
strings of an Alolian harp vibrate and emit vari- 
ous sounds according as they are differently struck 
by the air. In this view, however, we might infer 
that nature would have made antenne in the 
form of rods, consisting of a single piece, in order 
that they might be more susceptible of vibrations; 
but it ought to be considered, that these organs 
would, by such a conformation, have been much 
exposed to breaking, while, in consequence of 
their jointed form, they have the advantage of 
regulating the degree of vibration at pleasure, as 
may indeed be observed when insects listen with 
attention; I mean, that the joints of the anten- 
nee perform the same functions as the chain of 
smali bones in the chamber of the human ear, 
inasmuch as they form a similar chain, and trans- 
mit the vibrations of the air to the auditory 
pulp.”"—Lehmann de Fabrica Antennarum, 1799. 
—Lehmann de Usu Antennarum, 1800.—Latreille 


sur les Fourmis, 1802.—P. Huber Relations des 


Fourmis avec les Pucerons, et les Galle Insectes ; 
Francis Huber’s New Observations on the Natural 
History of Bees, 1808.—Marsham on the Ichneumon 
Inwestigator in Transactions of the Linnean Society, 
vol, i.; Airby Monographia apum Anglie, 1802. 
—Ciuvres de Bonnet, tom, vii. in 8vo.; Baster 
Opuscula Subseciva, part 1i—M. Straus-Durckheim 
on the Anatomy of the Cock-chafer, as quoted in the 
Penny Magazine, article ANTENN®. 
ANTENNARIA. A genus of herbaceous 
plants, of the composite order. 
allied to the genus Gnaphalium or everlasting, 


and indeed are botanically founded on the best | 
known or most common species of everlasting, | 


the Gnaphalium margaritaceum of Linneeus. Two 
species are indigenous in England; and six other 
species have been introduced from continental 
Europe, Africa, Nepaul, and North America. One 
of the indigenous species, Antennaria dioica, grows 
about three inches high, and carries a pink flower 
from May till July; and the other, Antennaria mar- 
garitacea, grows 14 foot high, and carries a yel- 
low flower from July till September. 
these species are perennial. The name antennaria 
alludes to the fancied resemblance of a part of 
the fructification to the antennee of insects. 


ANTHER. The minute bag or viscus, which — 


contains the pollen or fine fecundating powder 
of a flower. In most plants, it is situated, in a 
terminal manner, at the top or upper end of a 
filament; but in some, it is differently situated. 
Its chief feature of interest to an unbotanical 
cultivator is connected with the pollen. See 
PouuEN. . | 


They are closely | 


Both of 


ANTHEMIS. See Cuamomtne. 

ANTHERICUM. A large genus of herbaceous 
plants, of the Asphodel family. Most of the spe- 
cies are African ; the total. number is about fifty ; 
and only one, Anthericum serotinum, is indigen- 
ous in England, growing upon the English moun- 
tains, and carrying a white flower in August and 
September. 

ANT-HILL. See Anr. 

ANTHONOMUS. A genus of insects of the 
weevil tribe. The species best known to farmers 
and gardeners is called Anthonomus pomorum, 


and has this name from its infesting apple-trees ; 


and it has long been. distinguished as a formi- 
dable pest of the cider counties and of almost all 
British orchards. It differs from most other 
kinds of weevil in the length and slenderness of 
its rostrum compared to the shortness and breadth 
of its body. Its rostrum is at least half the length 
of its body, and is proportionately slender; its 
antennee are twelve-jointed, and inserted near 
the middle; its thorax is somewhat conical, and 


| much narrowed in front; its elytra are broad, 


and widen behind; and its legs are long, and 


| thighs very thick. Its entire length is about two 
| lines; and its colour is a pitchy red, obscured by 


a sprinkling of short ash-gray hairs. This insect 
passes the winter beneath lichens and the bark 
of trees; and, so early as March, emerges from its 
winter quarters, warms itself in the earliest sun- 
shine, and begins to rove about gardens and 
orchards. The female is ready to lay her eggs 
when the flower-buds of the apple-tree are either 
beginning to expand or have fully developed ; 
and, with her long augur-like proboscis, she 
pierces a deep hole in the calyx, and deposits her 


| eggs beyond the reach of small birds and of the 


weather. A small white grub, similar to the 
larva of any other long-snouted weevil, speedily 
evolves from the egg, eats up all the interior parts 
of the flower, utterly destroys its power of fruc- 
tification, and occasions it soon to assume the 
shrivelled form and sickly brown colour which 
are popularly denominated the apple-blight. At- 
tempts to avert the blight must be directed, not 
against the eggs or larvee, for in that case they 
would be vain, but against the full-formed insect 
during the period of its being in winter quarters. 
Yet specific attempts of any sort against the an- 
thonomus are not likely to be successful; and 
only those efforts ought to be relied upon which 
are found most efficacious against all the sorts of 
insects by which fruit trees are assailed—parti- 
cularly the brushing, washing, and painting of 
garden-walls, and the application of finely pul- 
verized caustic lime, or of some pungent com- 
pound preparation, to the bark or entire body of 
all trees in which the insects may be supposed to 
have lodgments. 
ANTHOXANTHUM,—popularly Spring Grass. 
A small genus of grasses, of the Bromus tribe. 
One species is indigenous in Great Britain; two 
species have been introduced from respectively 
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Morocco and Spain; and three other species are 
known to botanists. The genus presents the 
curious botanical peculiarity of being in all na- 
tural respects a true grass, and yet belonging to 
a different artificial or Linnzean class from the 
other grasses. The Morocco or bitter species, 
Anthoxanthum amarum, is perennial, grows one 
foot high, and flowers in July. The Spanish or 
ovate species, Anthoxanthum ovatum, is an an- 
nual, and also grows one foot high, and flowers 
in July. The indigenous or sweet-scented spe- 
cies, Anthoxanthum odoratum, is a perennial, 
grows one foot high, and flowers about the middle 
or toward the end of April; and this native spe- 
cies is the only one which can be considered as 
agricultural, and challenges nearly all the atten- 
tion due to the genus. See W729. 4. Plate VJ. 
The indigenous anthoxanthum grows wild in 
most of our meadows and pastures; it imparts to 
all our meadow hay its peculiar sweet odour, re- 
sembling the fragrance of woodroff ; and it diffuses 
this delightful odour, also, through the air of the 
uncut meadows from its ripening seeds. It is 
one of the very few plants which, both in their 
green and in their ripe state, contain benzoic 
acid; it derives its generic name of anthoxan- 
thum, or yellow-flower, from the circumstance of 
the valves of its calyx being sprinkled over with 
minute yellow dots, similar to those of black cur- 
rant berries; and it is supposed to yield its rich 
fragrance from the connexion of these dots with 
its benzoic acid. Itconstitutes part of the her- 
bage of almost all varieties and situations of na- 
tural pasture; yet though habituated to every 
kind of soil, and though found in meadow and 
on mountain throughout England, Scotland, and 
Ireland, it attains perfection only on soils which 
are deep and moist It challenges considerable 


attention for the earliness of its growth; and yet | 
it yields a smaller proportional bulk of vernal | 


herbage than some grasses which are late in 
flowering. It is, in all respects, a very hardy 
grass; and may be ranked as one of the most en- 
during or technically permanent. It continues 
to vegetate and throw up flowering stalks till 
the end of autumn; and appears to be consider- 
ably more valuable in the herbage of its after- 
grass than in that of its spring crop. It gives a 
grateful odour to both meadows and meadow- 
hay, and has been observed to abound in such 
pastures as produce richly flavoured mutton ; and 
it has, in consequence, been recommended as a 
large ingredient in a mixture of artificial grasses 
or of sown pasture land, with the view of im- 
proving the flavour of mutton. Yet its seeds are 
gathered with considerable difficulty, and are 
comparatively high in price; its stalks are of 
little value, and seem to be much disliked by 
cattle; and even its leaves, though eaten in pas- 
tures along with other herbage, are by no means 
so much relished as those of the majority of pas- 
ture grasses. If sown with nothing but clover, 
sheep will probably not touch it; if sown with 
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clover and only another grass, such as a species 
of meadow foxtail, it will still be scarcely touched ; 
and not till sown as but a minor ingredient in 
rather a numerous mixture will it be tolerably 
well relished, and fully accomplish its peculiar 
uses. This grass contains little saccharine matter, 
abounds in mucilage, and contains a larger pro- 
portion of bitter, insoluble, extractive matter 
than most other grasses. The green plant, in its 
early spring condition, has been ascertained to 
contain 80 per cent. of mucilage, 2 of saccharine 
matter, and 18 of bitter extractive; and the ma- 
tured plant, at the time of its seed being ripe, 
has been ascertained to contain 86 per cent. of 
mucilage, 8 of saccharine matter, and 6 of bitter 
extractive and salt. When grown upon sandy 
loam, it has been found to yield per acre, in the 
Ist of April, 3,484 lbs. of green produce, and 953 
lbs. of nutritive matter; when in flower, 7,8274 
lbs. of green produce, 2,1034 lbs. of dry produce, 
and 1227 lbs. of nutritive matter; when its seed 
is ripe, 6,125? lbs. of green produce, 1,837? lbs. 
of dry produce, and 311 lbs. of nutritive matter ; 
and when in aftergrass, 6,806 lbs. of green pro- 
duce, and 2393 lbs. of nutritive matter. But 
though considerably inferior to some other grasses 
in nutritious value, and in spite of its not being 
very well relished by cattle, it ought always, in 
small quantity, to be an ingredient in the sown 
grasses of at once meadows, dry pastures, parks, 
and pleasure-grounds. An essential oil which can 
be obtained from this grass, has an agreeable 
odour, and may be used as a mild aromatic and 
stimulant.— Wethering’s Botany—Loudon’s Enc. 
of Plants—Low’s Elements of Practical Agr— 
Sproule’s Treatise on Agr.—Lrebig’s Chemistry of 
Agr.—sSinelair’s Hortus Gramineus Woburnensis. 
—Treatise on British Husbandry in Library of 
Useful Knowledge. 

ANTHRACITE. A coal formation, containing 
little or no bituminous matter, and sometimes as 
high as 95 per cent. carbon. The name, which 
is derived from the Greek, signifies merely car- 
bon or coal. The largest formation is comprised 
in the several basins in central Pennsylvania, 
east of the Susquehanna river ; other formations 
exist in England and France, besides smaller de- 
posits of the same geological age; and a few lo- 
calities where basalt intruded through the brown 
coal, appears to have deprived it of its bitumen, 
and converted it into a species of anthracite. 

The volatile matter in the purer varieties is 
almost exclusively water; but in the same basin 
may be traced a gradual transition from those 
burning without flame to those containing a suffi- 
cient quantity of bitumen to burn more freely 
and with flame. The ashes of anthracite neces- 
sarily varies in composition, consisting of a sili- 
cate of alumina, with variable quantities of oxide 
of iron, magnesia, lime, &c., the two last being 
often absent. Sulphur (in sulphuret of iron, 
pyrites)‘is also a variable constituent, from 4 to 


1 per cent., being usually much less than the | tures. 
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proportion in bituminous coals. An analysis of 
several specimens of anthracite is given by Pro- 
fessor Johnson in the Journal of the Franklin 
Institute, Pennsylvania, of which the following 
is a tabular view :— 


Water,......... 3°43 3°96 0:00 2:19 0:40 
Volat. Matter, 4:08 105 960 4:23 £49551 
Fixed Carbon, 87°48 91:69 85°34 92°30 91-01 
IAISN OSs ee en 501 4°00 5:06 1:28 3:08 

100:00 100:00 100:00 100-00 100-00. 


Of twelve specimens analyzed by Berthier, the 
mean per-centage of ingredients was— 


Volatile matter, . ; ere: 
Fixed carbon, . : A 79°15 
Ashes, . . 13°25 


A much more minute analysis of anthracite 
from Wales is given by Dr. Schafhaeutl, in a re- 
port submitted to the Anthracite Patent com- 
pany. The following is the composition of two 


samples :— 
Moisture, 00-00 0°300 
Carbon, 92°42 94°100 
Hydrogen, 3°37) Volat. 2°390 Volat. 
Oxygen, 1°43 matter, 1°336 matter, 
Nitrogen, 1:05 597 0°874 4°6 
Sulphur, . 0°12 trace 
Ashes, 1-61 0°932 
100-00 _ 99°932 
Loss, *068 
100-000 


In these specimens, the quantity of volatile 
matter varies from 4:31 to 9°6. It may be stated 
to be on anaverage about 5 per cent. The great- 
est amount of carbon is 94:1. 

Anthracite has been employed for heating 
apartments for culinary operations, both in close 
stoves and open grates. The advantages it pos- 
sesses for these purposes are the long-continuance 
and uniform combustion of the fire, the little at- 
tention it requires, freedom from smoke, ‘its 
greater cleanliness, and the little liability to com- 
municate fire from sparks, &c. Its disadvantages 
are the intensity and very drying character of 
the heat, although the latter difficulty may be 
obviated by the use of open vessels of water, with 
stoves and hot-air furnaces. The same advan- 
tages render it very superior as a fuel for numer- 
ous technical processes. After many unsuccess- 
ful attempts made in Pennsylvania to employ it 
in the reduction of iron from its ores, Mr, Crane 
fully succeeded at his iron-works in Wales, Eng~ 
land, in 1837, by the use of the hot-blast, since 
which it has been employed with variable suc- 
cess in the United States. For some technical 
operations it is less valuable, such as in the manu- 
facture of glass, in some reverberatories, where 
the transported heat of flame appears to be better 
adapted to the purposes required. Notwithstand- 
ing the great number of practical applications 
which anthracite has received, we have yet to 
witness its far more varied and general employ- 
ment both in domestic economy and in manufac- 
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ANTHRISCUS. A small genus of herbaceous 
plants, of the umbelliferous group. The common 
species, Anthriscus vulgaris, sometimes popularly 
called rough chervil, is an annual weed of the 
hedge banks of Great Britain; and possesses a 
close resemblance to the common chervil, Chwro- 
phyllum sativum, but is poisonous. Some of the 
Dutch soldiers who were in Britain in 1745, mis- 
took it for common chervil, and were poisoned by 
it. A perennial species, Anthriscus nodosa, was 
introduced to Britain from Sicily in 1656; and 
seven other species are known to botanists. 

ANTHYLLUIS. See Kipyuy Vurcu. 

ANTICOR. A malignant swelling in the breast 
of horses, sometimes extending to the very sheath 
under the belly, and accompanied with fever, 
great depression and weakness, and a total want 
of appetite. Large and repeated bleedings are 
required, to abate the inflammation; emollient 
clysters, each containing an ounce of sal prunella, 
ought to be injected twice or thrice a-day; and 
unguents and opening poultices ought to be daily 
applied to the swelling. On the fourth or fifth 
day, when the inflammation in the throat is sub- 
dued, the swelling on the breast should be so 
treated as to be brought if possible to a state of 
suppuration; and when suppurated, it must be 
opened with a knife, and dressed with strong tur- 
pentine ointment. If the swelling will not sup- 
purate, and if it so increases as to endanger suffo- 
cation, it must be pierced with a hot-pointed 
cautery, and afterwards dressed with very stimu- 
lating ointment, such as a turpentine ointment 
sharpened with a little cantharides and euphor- 
bium, and the adjoining parts bathed and foment- 
ed with preparations of marshmallows. Two 
distinguished veterinary surgeons of the old 
school advised that, when the swelling will not 
suppurate, a piece of black hellebore steeped in 
vinegar should be introduced through an open- 
ing of the skin, and allowed to remain during 
twenty-four hours, to act as a stimulant, and oc- 
casion a counter-irritation. 

ANTIDESMA. A genus of evergreen East 
Indian plants of the class Dicecia and order Pen- 
tandria, but of very doubtful station in the natu- 
ral botanical system. ‘Two species, the laurel- 

leaved and the panicled, both growing to the 
height of ten feet, were introduced about fifty 
years ago to Great Britain ; and eight other spe- 
cies are known to botanists. The bark of the 
laurel-leaved species is used in India as a mate- 
rial for ropes ; and a decoction of the leaves is said 
to be an antidote against the venom of serpents. 

ANTIDOTE. See Porson. 

ANTIMONY. A white shining coloured metal. 
The ore of antimony, from which it is obtained 
by fusion, is an aggregation of extremely small 
sparkling granules, and, when first broken, has 
the appearance of a lump of the purest steel. 
Productive mines of the ore occur in Hungary, 
Transylvania, Bohemia, Saxony, and many parts 

of France. Antimony is used by founders, type- 
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founders, pewterers, clockwork-makers, and man- 
ufacturing chemists ; and four preparations of it 
—the black sesqui-sulphuret of antimony, emetic 
tartar, the compound powder of antimony, and 
the chloride or butyr of antimony—are used as 
horse and cattle medicines. 

The black sesqui-sulphuret of antimony has a 
shining, striated appearance; is hard, brittle, and 
very heavy ; and consists of antimony and sulphur 
in the proportion of 20 weights of antimony to 7 
weights of sulphur. A professed powder of it is 
sold in theshops, but ought never to be purchased 
by either farmer or farrier ; for it is often grossly 
adulterated with lead, manganese, forge-dust, and 
arsenic. Ifa little of the adulterated powder be 
placed on a red-hot iron plate, the pure sesqui- 
sulphuret will wholly evaporate, the arsenic will 
also evaporate but will occasion an evident smell 
like that of garlic, and a portion of the lead and 
the manganese will be left upon the plate. The 
pure sesqui-sulphuret, bought in bulk and pow- 
dered by the retail purchaser, is a good altera- 
tive for horses and other animals, and, in mixture 
with sulphur and saltpetre, is given in doses of 
various strength and frequency, according to the 
nature of the disease and the degree of desired 
rapidity in the change proposed to be effected in 
the system. An ounce, however, is the most com- 
mon quantity for a full-grown horse; and this is 
repeated according to circumstances. The sesqui- 
sulphuret of antimony is said to have also been 
advantageously administered in the fattening of 
hogs and cattle. 

Emetic tartar, or tartrate of potash and anti- 
mony, is a compound of super-tartrate of potash 
and oxide of antimony; and it is, in a slight de- | 
gree, decomposable by the action of light, and 
ought to be kept in a jar or green bottle. An 
adulteration of it is frequently made with arsenic ; 
but this can easily be detected by its emitting a 
garlic smell when placed upon a red hot iron, or 
by a solution of it with sulphuret of ammonia not 
yielding a beautiful gold-coloured precipitate. 
Tartar emetic is a very useful nauseant, sedative, 
and sudorific; and exerts a considerable irritat- 
ing power upon the skin. When administered in 
doses of from half a drachm to a drachm to horned 
cattle, or from a drachm to a drachm and a half 
to horses, but in combination with a due propor- 
tion of nitre and digitalis, it has great efficacy 
in lowering the circulation of the blood, and pro- 
moting restoration to health, in all cases of in- 
flammation of the lungs, in all catarrhal affec- 
tions, and especially in the particular forms of 
pleurisy with which domestic animals are so 
liable to be attacked; and when administered on 
an empty stomach, and for several successive 
days, in combination with some mechanical ver- 
mifuge such as tin filings or ground glass, in doses 
of two drachms to a horse, it acts very beneficially 
in cases of affliction with worms, and, even when 
it fails to expel them, will materially improve the 
horse’s condition, and promote the sleekness of 
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his coat. When combined with lard into an oint- 
ment, in the proportion of one drachm or two 
drachms of itself to an ounce of the lard, it acts 
powerfully as an external application in affections 
of the chest; but it sometimes produces exten- 
sive sloughings, and, on that account, ought not 
to be used except when less active remedies are 
likely to fail. 

The compound powder of antimony is the same 
or very nearly the same as the well-known James’s 
Powder ; and, either alone or in combination with 
mercurials, is an excellent sudorific and a good 
antifebrile medicine. The dose to a hog is six 
grains; and to a horse from one drachm to two 
drachms. It has been used alone, in the treat- 
ment of epidemic catarrh in the horse, by some 
distinguished practitioners; yet it evidently is 
much inferior in power to tartar emetic. Adul- 
terations of it with chalk, burnt bones, and other 
white powders, are so very common that no de- 
pendence can be placed on the antimonial powder 
usually sold by druggists ; yet these adulterations 
may easily be detected by means of muriatic or 
sulphuric acid. 

Chloride of antimony, constituted by chemical 
combination of chlorine with antimony, and pop- 
ularly called butyr of antimony, is one of the 
most useful superficial caustics, or substances for 
acting caustically on the exterior of an animal, 
which can possibly be employed. It has strong 
affinity for water, and in consequence readily 
combines with the fluids belonging to the part 
to which it is applied, so that it becomes suffi- 
ciently diluted to be incapable of producing any 
deep or corroding sore. It also changes the col- 
our of the part to which it is applied, and there- 
fore so accurately marks the extent of its appli- 
cation as to afford a minute and unerring guide 
to the surgeon in its use. For warts, foul in the 
foot, cankered foot, and some stubborn and mor- 
bid wounds, chloride of antimony is a valuable 
stimulant and caustic. 

ANTIRRHINUM. See Snappracon. 

ANTISEPTICS. Some varieties of vegetable 
matter, and the greater number of the animal 
products, are liable to a series of spontaneous de- 
compositions, from the reaction of their elements, 
which constitute the process of putrefaction. The 
intermixture of certain substances counteracts 
these changes, renders them more slow, or alto- 
gether prevents them: these are named Antisep- 
tics. ‘The power of a number of bodies belonging 
to this class has been long known from popular 
use. The applications of sea-salt, of nitre, of 
vinegar, and of ardent spirits, to preserve animal 
substances untainted, are among the common 
practices which have been in use from very re- 
mote periods: and the antiseptic quality of a 
number of aromatic substances, resins and cam- 
phor, has led to their employment in embalming, 
and in some similar processes. The most exten- 
| give series of experiments on the powers of anti- 
septics, are those which were made a number of 
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years ago, by Sir John Pringle, and published in 
the 46th volume of the ‘ Philosophical Transac- 
tions.’ Though sea-salt is the substance most 
generally used, perhaps, as an antiseptic, it does 
not, according to these experiments, derive this 
from any superiority of power; for it is inferior 
to many others; but is rather preferred, from 
its communicating no unpleasant taste or other 
quality to the substances which it preserves. 
Taking this salt as a standard, and stating its 
power of preserving animal matter, such as flesh, 
from putrefaction at 1, the comparative powers | 
of other salts are stated in the following table: 


Nitre, : ~ A+ |. 
Salt of hartshorn, 4— || 
Salt of wormwood, 4 -+ 


Sal gem, . ~ l+ 
Vitriolated tartar, 2 
Spirit of mindererus, 2 


Soluble tartar, . 2 Borax, ~ 124+ | 
Diuretic salt, 2-+ Saltofamber, . 20+4 || 
Sal-ammoniac, . 3 Alum, 30+ 


Saline mixture, . 3 


A number of vegetable substances even ex- 
ceeded these in antiseptic power. Myrrh Sir John 
supposed to be 30 times more powerful than sea- | 
salt; several bitters, such as serpentaria, chamo- | 
mile, or Peruvian bark, he inferred, exceed it 120 
times; flesh remaining long untainted, when im- 
mersed in their infusions: and camphor he cal- 
culated to be the most powerful perhaps of any | 
antiseptic, its power, compared with that of sea- 
salt, being stated as 300 to 1. These experi- | 
ments, however, cannot be regarded as altogether 
free from fallacy. It was in particular found that 
the different substances did not possess the same 
comparative antiseptic powers, with regard to 
different kinds of animal matter. Much, too, de- 
pended on the proportions employed; as is well | 
shown by a singular fact, that some substances, 
such as sea-salt, which in a large proportion re- 
sist putrefaction, actually favour it when mixed 
in asmaller proportion. Some of the gases, espe- _ 
cially nitric oxide, are powerful in resisting putre- 
faction ; and several of the metallic salts,as nitrate | 
of silver, or corrosive muriate of mercury, are used | 
in preserving objects of natural history from the | 
animal kingdom, from their high antiseptic power. 

Little satisfactory has as yet been advanced | 
with regard to the theory of the action of anti- 
septics. It is sufficiently obvious, that whatever 
is unfavourable to the exertion of the mutual 
affinities of the elements of the animal matter, 
must have a tendency to preserve its composi- 
tion, and of course must retard putrefaction. 
Hence the reason why that process is checked 
by cold, and also by exsiccation. But it is not 
easy to explain, on this principle, how many of 
the substances, which act as antiseptics, operate. | 
There is no obvious operation, for example, of 
sea-salt on animal matter, nor any known chem- 
ical agency of it, from which it could be inferred, 
that it would exert any such quality. The power 
of camphor, and other vegetable antiseptics, has 
been supposed to be owing to their effluvia being 
destructive to the ova of insects: they probably 
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in part operate by this in preventing the de- 
struction of animal matter; but this is obviously 
different from their real antiseptic power, which 
the experiments of Pringle prove they possess. 
Those of them which contain tannin may operate 
from this principle, entering into combination 
with the gelatin and albumen of animal matter ; 
and perhaps, in the greater number of cases, their 
action is to be ascribed to combinations of this 
kind being established. 

Of late years, it has been discovered that the 
aluminous salts are eminently possessed of the 
property of preserving animal matters: their bases 
combining with geline to form a special com- 
pound, the acid being set free. M. Gannal found 
that a kilogramme (about 2 lbs. 8 oz. Troy weight) 
of sulphate of alumina, dissolved in two quarts 
of water, was sufficient, in winter, to preserve by 
injection a human body fresh for three months. 
The salts of alumina might dvubtless be used 
with great advantage as external applications, 
in all cases requiring the topical employment of 
antiseptics. Chlorine, chlorinated lime, and cre- 
asote are all powerful antiseptics and disinfect- 
ants. Charcoal, mixed with crumbs of bread or 
linseed meal, and applied in the form of a poul- 
tice, forms a valuable application to fetid ulcers. 
See articles Cuitorine, Distnrecrants, Purrerac- 
TION, 

ANTISPASMODICS. Medicines which coun- 
teract spasms in animals, and have a tendency 
to alleviate or cure spasmodic habits or affections. 
Opium is the most powerful antispasmodic, and 
is exceedingly serviceable in cases of locked jaw. 
Oil of turpentine is almost a specific for spasm in 
the bowels of the horse; and various essential oils 
exert. a general antispasmodic tendency. But 
‘camphor, assafoetida, and various other substan- 
ces which operate as antispasmodics in the hu- 
man subject, have a very doubtful effect on the 
horse, or may be considered as very nearly inert, 

ANYCHIA. Asmall genus of herbaceous plants 
of the Amaranth tribe. The forked species, Any- 
chia dichotoma, grows to the height of 6 inches, 
and is a biennial weed of North America. 

APARGIA. A genus of perennial, herbaceous, 


weedy plants, of the composite family. The spe-’ 


cies are fourteen in number, all natives of Europe, 
growing to the height of six or twelve inches, 
carrying yellow or orange flowers, and possessing 
a close resemblance to dandelion. ‘Two of the 
species, the autumnal and the rough, grow wild 
in Britain, the former on meadows and ordinary 
pastures, and the latter on pastures with a chalky 
soil; and one, the dandelion-leaved, grows wild 
on the lofty mountains of Scotland. 
APATITE. Native or mineral phosphate of 
lime, of similar composition to bone earth. It is 
distributed in minute proportions through every’ 


fertile soil; and occurs in a crystalline form in 


many kinds of rocks. It constitutes small crys- 
tals in granitic portions of plutonic and volcanic 
rocks, as in the mines of Johann, Georgenstadt, 


order homoptera. 
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and Schneeberg, in Germany, and in the loose 
granitic gravel in the vicinity of Berlin; it oc- 
curs in small crystals in the syenite of Meissen, 
and in large crystals in the syenite of Friedrich- 
swern in South Norway; it is found in hypers- 
thene at Hlfdalen in Sweden, at Lobau in Saxony, 
at Tuhlowitz in Bohemia, and at Meiches in the 
Vogelsberge,—and in the last of these districts, 
which is celebrated for large and valuable pro- 
duce in wheat, the proportion of it is compara- 
tively large; it is found in the trap rocks of 
Wickenstein, Hamberg, Cabo de Gata, Laacher 

ee, and other places; it occurs in various meta- 
morphic rocks, particularly talcose and chloritic 
schists; it occurs in large yellow crystals in the 
micaceous schists of Snarum in Norway; it is 
found in the calcareous deposits of Pargas in Fin- 
land and of the Lake Baikal, and in deposits of 
magnetic iron ore in various places in Sweden 
and Norway; and it occurs in the limestone 
strata of Amberg and other places, and in the 
chalk formations of Cape la Héve at Havre, and 
Capes Blancnez and Grisnez at Calais. See Lime 
and PHOSPHATES. 

APERIENTS. Medicines which are gently 
purgative, or which tend to keep the bowels of 
animals gently open. The principal ones used 
in veterinary practice are aloes, castor oil, epsom 
salts, and glaubers’ salts. 

APHANANTHE. A little Brazilian weed, of 
the Amaranth tribe, and very closely allied to 
the annual cockscomb of, the greenhouses. It 
constitutes a genus, comprising only one species, 

APHERNOUSLI. The Siberian pine-—Pinus 
cembra. See Pinn. 

APHIS,—popularly Plant-louse. An exceed- 
ingly extensive, generally diffused, and wonder- | 
fully numerous tribe of minute insects, of the 
Dr. Leach treats them as a 
tribe or family, under the name of aphides, and 
divides them into the two genera of aphis or | 
plant-louse, and eriosoma or blight-bug,—the | 
latter genus comprising about one-fifth of the 
number of species comprised in the former; but 
they are treated as strictly one genus by Linnzeus, 
and by all naturalists from his time to that of 
Dr. Leach,—they are capable of subdivision into 
at least four groups, by marks nearly as distinct 
as those of the group eriosoma,—they possess as 
little diversity throughout their entire numbers 
as each of several genera which have never been 
divided,—they are all known to the farmer and 
the gardener under the common name of plant- 
louse, blighter, or blight-bug,—and they there- 
fore require, for every purpose of distinctness and 
utility, to be treated as strictly one group. The 
name aphis means in Greek a bug,.and is derived 
from a word which signifies to suck a plant ; and 
the name aphides may be regarded as its plural. 
The name plant-louse seems to have been sug- 
gested by a fancy, that the aphis infests plants 
in a similar manner to that in which the louse 


infests man; and the name blighter or blight- 
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bug alludes to the fact that the aphis causes 
many of the most destructive varieties of the 
mischiefs and desolations of plants which have 
long been popularly termed blights. 

The aphides are vastly more multitudinous, 
and far more generally and minutely diffused 
than any other tribe of insects; they inflict 
enormous damage upon the hop-grower, entail 
many serious evils upon the general farmer, are 
principal pests and tormentors of the gardener, 
and perpetrate devastations in temperate lati- 
tudes, which correspond in some degree to the 
devastations perpetrated by locusts in warmer 
countries; and yet they are individually minute 
and insignificant,—they are rarely so large as a 
medium-sized louse, and often appear to the naked 
eye mere moving points,—they form fine subjects 
of microscopic observation, and disclose gorgeous 
tints, wonderful organisms, and an astonishing 
economy to the pocket magnifier, —and they 
constitute the microscopic world of animated be- 
ing, the crowded communities of the leaves of 


the forest and the grasses of the field, the para-. 


disaical inhabitants of the perfumed and honeyed 
interior of flowers, the wonderful counterparts 
on plants of animalcules in water, of which popu- 
lar natural history has written so many glowing 
descriptions, and the fancy of many thousands of 
young learners have formed such vivid and ex- 
aggerated conceptions. The aphides inhabit 
every kind of plant, from the smallest grass to 
the most stately tree; and sometimes exist in 
myriads upon a single herb, of only two or three 
feet in height. Their species were supposed by 
naturalists of the last century to correspond in 
number and adaptation to all existing genera of 
plants; and, though only about seventy have 
been accurately observed and scientifically de- 
scribed, they possibly—if varieties or minor spe- 
cific differences be included—do not fall short of 
twelve or thirteen hundred. Some of the species in- 
habit several or even numerous genera of plants ; 
and other species are separated from one another 
in distribution among mere varieties of one spe- 
cies of plant; but by far the greater number 
occur in strict appropriation of a distinct species 
of the insect to one precise and exclusive genus 
or species of plant,—each variety of the insect 
having its own distinct plant, and receiving from 
it the specific name by which it is known in 
science. 

The feet or tarsi of all the aphides are two- 
jointed, the first joint very short, and the last 
vesiculous; the mouth has the form of a sucker 
or haustellum; and the ears or antenne have 
six or seven joints. The body of the larger divi- 
sion—or of the aphides proper as distinguished 
from the eriosomee—is soft and oval; the head is 
small and placed crosswise ; the eyes are entire 
and semiglobular ; the ears or antenne are larger 
than the body, often bristle or thread shaped, 
sometimes thickened towards the tip, and com- 


prising seven joints, the two at the base very | 
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short, and the next very long and cylindrical ; 
the sucker or haustellum has three distinct joints, 
and rises from the under part of the head between 
the forelegs, nearly perpendicular to the body ; 
the wings, when evolved, are four in number, the 
upper pair or elytrella longer than the under pair, 
and somewhat triangular; the legs are very long 
and slender, and occasion the gait of the insect 
to be awkward ; and the rump on each side above 
the vent has two hollow, immoveable, horn-like 
members, which serve to discharge the curious 
sweet liquid popularly called the honey dew. 
Fifty-seven species of this great division have 
been scientifically described ; and 21 of these have 
the ears or antennze long and tapering like a 
bristle, ten have the ears not tapering but thread- 
like, and twenty-six possess neither of these char- 
acteristics, yet have not been observed to exhibit 
any features which might constitute marks for 
classified subdivision. The body of the eriosoma 
or blight-bug division is usually covered with a 
light silky or cottony down; the abdomen has 
neither rump-horns nor tubercles ; and the ears 
or antennze are short and thread-shaped. We 
need hardly remark that these generic characters 
of aphis, as well as the subordinate characters 
which mark the various species, are ascertain- 
able only by microscopic observation. 

Almost all the well ascertained species possess 
interest, either direct or indirect, for the farmer 
and the gardener ; and—in spite of both the 
tediousness and the dryness of the detail—they 
require, or at least well deserve, to be severally 
indicated.—The oat plant-louse, Aphis avene, has 
a prevailing greenness of colour ; the members of 
its rump and the joints of its legs are black ; its 
head and the first joint of its ears are yellow ; its 


eyes are black; its legs are livid; and its tail’ 


has a bristle. This species is found in the ears 
of oats, barley, wheat, and rye; and it is supposed 
by some writers to be the cause of the remark- 
able excrescence called ergot or spur. See Er- 
gor.—The cabbage plant-louse, Aphzs brassice, is 
one-twelfth of an inch in length; and its general 
colour, when unwinged, is pale slaty gray, with 
a white mealy down over the body, and, when 
winged, dark green, with the head, eyes, and 
wing-ribs black. This species is found on cab- 
bage, turnips, broccoli, cauliflower, mustard, and 
similar plants ; and commences its ravages about 
the end of May or beginning of June, and con- 
tinues them till checked by the frost. It made 
fearful ravages upon cauliflower in 1826, upon 
cabbages in 1833, and upon turnips in 1827 and 
1836 ; and it may usually be seen in myriads un- 
der cabbage-leaves in July, and hid in the leaves 
of the crumpled broccoli so late as the end of 
November. Yet the Aphis brassice as a species 
must be understood as including several varie- 
ties. The male of it greatly magnified, is repre- 
sented in Plate XVJ. Fig. 1; the natural dimen- 
sions of the male in /%g. 2; the female in /%g. 3; 
and its natural size in /%g. 4. The cheapest 
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and most facile means of destroying the Aphis 
brassice is soap-suds.—The apple-leaf plant- 
louse, Aphis pomi, has prevailingly a yellowish- 
green colour ; its ears and legs are blackish- 
brown ; its head, tail, bristle, and rump-horns, 
are black; and its eggs are black and oval, 
and are deposited on the spurs of apple-tree 
branches in October, and hatched at the bud- 
ding of the leaves in spring. The best means of 
destroying this species is soap-suds, mixed with 
tobacco-water.—The pea plant-louse, Aphis pisi, 
when unwinged is of a yellowish-brown colour, 
and, when winged, is green, and has its wings 
transparent. This species is often very destruc- 
tive to pease, and is most effectively combated 
by cutting off the shoots and leaves which it at- 
tacks ; but it is frequently destroyed by a small 


‘ ichneumon which deposits an egg in its body.— 


The vetch plant-louse, Aphis vicie, has a prevail- 
ingly green colour, and is found on several spe- 
cies of vetch—The currant plant-louse, Aphis 
vibis, has a prevailingly shining-green colour ; 
but its eyes are black; its legs are brown; its 
ears are as long as its body; and its tail is blunt. 
It makes the under side of currant leaves pucker 


_ up into yellowish or reddish blister-like protu- 
| berances; it appears singly, or in pairs on leaves 


during two or three weeks in spring; and it 
afterwards emigrates to younger leaves, and ap- 
pears upon them in incredible numbers till about 
the middle of June or July. The best method 
of combating it is to pick off the leaves which it 
attacks.—The plum-leaf plant-louse, Aphis prunt, 
has a prevailingly greenish colour; its ears and 


| legs are green ; its abdomen is raised, plaited, 


and dotted on the edge; its tail is pointed ; and 
its rump-horns are thread-shaped. This species 
infests and often grievously damages the leaves 
and young shoots of plum, apricot, and nectarine 
trees, and may be combated either by picking off 
the leaves which it attacks, or by assailing it 
with a mixture of soap-suds and tobacco-water. 
—The oak-shoot plant-louse, Aphis quercus, has 
prevailingly a brownish-black colour ; its ears 
and the joints of its legs are a rusty-brown ; its 
body is comparatively large; and its sucker is 
very long. This species is represented in Plate 
AVI. Fig. 5, of its natural size, and with its 
sucker bent under it; and in Fg. 6, greatly mag- 
nified, and with its sucker projecting.—The rose 
plant-louse, Aphis rose, is of a green colour ; its 
ears and rump-horns are tipped with black ; its 
ears are very long; and its tail is pointed, but 
has not a bristle. It infests the leaves and 
young shoots of rose plants, and greatly damages 
the florification ; but it is easily destroyed by a 
washing of soap-suds and tobacco-water.— The 
spindle-tree plant-louse, Aphis ewonymz, has a 
prevailingly dark or black colour ; its legs are 
pale, with black joints ; its wings are transparent, 
with a brown spot on the outer edge; its abdo- 
men is brown, with elevated and punctured edge ; 
and its tail-bristle is as long as its ramp-horns.— 
I. 


209 


The juniper plant-louse, Aphis gunipert, is varie- 
gated in the body, and has short, thick, and 
abrupt rump-horns. The wormwood plant- 
louse, Aphis absinthii, found on wormwood and 
mugwort, has a prevailingly black colour; its 
back is grayish, with a large brown spot; and its 
tail-bristle is erect.—The willow plant-louse, 
Aphis salicis, has a prevailingly black colour ; its 
abdomen is dotted with white ; and its rump- 
horns are yellow. This species is stronger and 
larger in the body than most of the aphides, and 
is able to attach itself to the bark of the willow. 
A representation of it is given in /%g. 7—The 
turnip-leaf plant-louse, Aphis rape, is nearly 
allied to the cabbage plant-louse, but can readily 
be distinguished by its long tubes, and the small 
apical cells of its wings. The head of the male is 
blackish ; its collar is ochreous and brown; the 
disc of its thorax is shining black ; its abdomen 
is greenish ; its spiracles or breathing-pores are 
brown; its tubes are long and slender ; its wings 
are iridescent, and have light brown nervures ; 
and its feet, its claws, and the tips of its thighs 
are black. The female is bright green sha- 
greened, and has fuscous horns. 


the latter part of summer ; it infests carrots, beet, 


spinach, tomato, and some other plants ; and itis | 


now pretty widely accused of causing the potato- 
rot, and has thence begun to be designated the de- 
stroyer or Aphis vastator. The male of it greatly 


magnified, is represented in /%g. 8; the natural | 
dimensions of the male in /%g. 9; the female, | 
greatly magnified in /%g. 10; the natural size of | 


the female in /%g. 11; and a leaf infested with 
it in /%g. 12.—All the species now enumerated 
belong to the division with bristle-shaped an- 


tenne ; and the other species of that division | 


are A, viburnt, A. aliheew, A. cardut, A. millefolit, 
A. papaveris, A. sonchi, and A. tanacetd. 


The maple plant-louse, Aphis aceris, remark- | 


able for the very large proportion of honey-dew 
which it sheds, has a prevailingly brown colour ; 


its ears and shanks are pale; its corselet is cylin- | 


drical, narrower than the abdomen, and thick at 
the sides ; its abdomen is keeled, with the sides 
plaited ; and its tail is blunt—The alder plant- 
louse, Aphis alni, has a prevailingly yellowish- 
white colour; its abdomen has tubercles; and 
its eggs are green and covered with a whitish 
powder.—The orache plant-louse, Aphis atriplicis, 
found on the tops of Atriplex hortensis, has a 
prevailingly glossy-black colour ; its shanks are 
pale ; its corselet is nearly blunt; its abdomen 
is plaited at the sides; and its tail is blunt.— 
The birch plant-louse, Aphis betule, has a mixedly 
green and black colour; its head and corselet are 
black ; its abdomen is green tipped with brown; 
its legs are black ; its shanks are pale; its rump- 
horns are green and short ; and its wings have 
three black bands and greenish wingribs.—The 
pine-leaf plant-louse, Aphis pineti, found on the 
leaves of the Scotch pine, is prevailingly black ; 
O 


This species | 
abounds on the leaves of the English turnip in | 
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its body is dusted over with a kind of white 
powder; its hind legs are long and fringed; and 
its eggs are black and shining.—The pine-branch 
plant-louse, Aphis pinz, found on the young shoots 
of the Scotch pine, and forming a kind of galls 
like small pine cones, has a grayish-brown colour 
mingled with red; its body is one-sixth of an 
inch in length; its rump-horns are short and 
teat-like; its belly is yellowish-brown; and its 
eges are glossy black and oblong—tThe oak-leaf 
plant-louse, Aphis roboris, has a prevailingly 
black colour; its ears are livid and tipped with 
black ; its thighs are rusty-red; its body is 
large and somewhat globular; and its abdomen 
has very short horns on the middle——The dock 
plant-louse, Aphis rumicis, is prevailingly black ; 
its ears and shanks are pale ; its body is opaque ; 
its abdomen is raised and plaited; and its tail is 
furnished with a short bristle—The linden plant- 
louse, Aphis tiliw, has a prevailingly greenish- 
yellow colour with black dots; its ears and legs 
are variegated with white and black ; its corselet 
has a black lateral line on each side; its abdo- 
men is blunt, with four lines of black dots; and 
its eggs are black and covered with a white 
down.—The elm plant-louse, Aphis ulmi, has a 
prevailingly rusty-black colour ; its body is cov- 
ered with longish white down; its ears are very 
large ; its wings are transparent and very long, 
and have a small brown spot at the outer edge ; 
and its rump-horns are indistinct. The ten spe- 
cies now enumerated are those whose ears are not 
tapering, but rather thread-shaped. 

The bean plant-louse, bean-dolphin, or collier, 
Aphis fabe, has a deep black colour, and has be- 
come familiar to the most common observer from 
its swarming on the tops of bean-plants about 
the time of their beginning to pod. It infests 
the tops of all varieties of beans, spinage, and 
several other plants, and is very destructive to 
crops. Whenever it appears, the tops of all the 
plants in a bed, division, or field ought to be cut 
off into a receiving vessel with a sharp knife or a 
pair of scissors; and if it reappears, another sec- 
tion of the tops of all the plants ought to be cut 


off—The hop plant-louse, Aphis humuli, has a 


prevailingly green colour; its ears and rump- 
horns are tipped with black; and it closely re- 
sembles the rose plant-louse, but is smaller. It 
is found—not, as is usually asserted, on previously 
diseased plants,—but on the youngest and health- 
iest leaves and shoots of the hop. In many years, 
it inflicts great and extensive injury upon the 
hop crop; in some years, as in 1793 and 1798, it 
caused the entire crop to fail; and, in spite of the 
hop grounds being confined to portions of only 
two or three counties, it has occasioned to the 
hop-growers of England the loss of very many thou- 
sands, we might perhaps say millions, of pounds 
sterling. Syringing with soap-suds and tobacco 
water is a partial remedy ; topping, as in the case 
of the bean plant-louse, would be quite effectual, 
but would damage the plants; and a really good 
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and thorough remedy has yet to be invented.— 
The carrot plant-louse, Aphis dauci, has a pre- 
vailingly dark yet diversified colour ; its ears are 
black, but pale at the base; its head and corselet 
are brown; its abdomen is green, with a black 
blotch at the tail; and its legs are black. It oc- 
curs on the umbels of carrot plants, and prevents 
or damages the formation and ripening of the 
seed. As soon as it is observed, it ought to be 
assailed with soap suds and tobacco water —The 
gooseberry plant-louse, Aphis grossularie, is of 
a light green colour when young, and of a dark 


green colour when old. It appears on the twigs | 
and leaves of the gooseberry plant in April, and is | 


sometimes very destructive of the fruit. The com- 
mon people in the middle districts of Yorkshire 
imagine the swarms of it to be occasioned by the 
smoke of Leeds. 


leaves.—The cherry plant-louse, Aphis cerasi, has 
prevailingly a glossy black colour ; its shanks and 
the middle of its ears are pale; its corselet is red- 
dish brown above, and quite red beneath; its fore- 


feet are pale; its other feet are black, with white | 


spots; and its body is stout, plump, and egg- 
shaped. It infests the leaves of the cherry-tree, 
and generally inflicts great damage. It com- 
mences its devastations about the end of April or 


beginning of May; it rapidly multiplies from that | 
time till June; and it then leaves the trees and | 


does not reappear till September. All trees at- 
tacked by it ought to be syringed with soap-suds 
and tobacco water.—The lettuce-root plant-louse, 
Aphis radict lactuce, has a greenish-white colour, 
and is comparatively large and plump. It occurs 
under ground about the crown of the roots of 
lettuce and endive; and is most abundant in au- 
tumn. A community of ants usually environ the 
roots attacked by it, in order to feed on its honey 
dew; and they contribute even more powerfully 
than itself either to ruin the plants or at least to 
prevent them from seeding. See article Ant. 
Soap-suds ought to be copiously poured, and the 
soil firmly trodden in, around the roots of all in- 
fected lettuces and endives—The currant-root 
plant-louse, Aphis radicis ribis, is comparatively 
small in size, has a buff or flesh colour, and is 
covered with a sort of cottony down. It attacks 
the roots of currant leaves, and causes the leaves 
to fall, from the middle of July till the end of 
September; and it then becomes winged and 
migrates. It is best combated by soap-suds and 
the treading in of the soil—The vine plant-louse, 
Aphis vitis, has a prevailingly greenish colour; 
its abdomen is brown on the back; and it has a 
brown dot between the ears. It works great 


havoc upon the vines of vinous countries, but 
probably has not found its way into Great Bri- 
tain.—The zebra or elder-tree plant-louse, Aphis 
sambuct, is comparatively large in size, and has 
a prevailingly black colour, with three white 
streaks on each of its sides; and the base of its 


It may be partially destroyed | 
by soap-suds and tobacco water; but is more | 
effectually combated by picking off the infected | 


— 


abdomen has a small dot on each side, and a 
single dot near the tail—The raspberry plant- 
louse, Aphis rubi, is one of the largest of the 
plant-lice ; it makes its attacks about the time of 
the raspberry fruit being ripe; and, as it cannot 
be destroyed, it often makes great devastation.— 
The sallow plant-louse, Aphis caprew, found on 
the Salix caprea, has a prevailingly green colour, 
which becomes pale at the sides; its eyes, its ears, 
and the tips of its legs are black; and its abdo- 
men is pointed——The chief of the remaining 
well-ascertained aphides, not belonging to the 
eriosoma or blight-bug division, are the sorrel 
aphis, black with a green band, and inhabiting 
the common sorrel; the ashweed aphis, black, and 
inhabiting the Myopodium podagraria; the blue- 
vetch aphis, inhabiting the Vicia cracca; the 
sow-wort aphis, inhabiting the Serratula arvensis; 
the knapweed aphis, with black body, white 
wings, and brown tail, and inhabiting the Cen- 
taurea jacea; the lettuce aphis, green, and in- 
habiting the leaves of the garden lettuce; the 
maudlinwort aphis, with black head and corselet 
and greenish sucker and abdomen, and inhabit- 
ing the Chrysanthemum leucanthemum, the lov- 
age aphis, comparatively large, dark in colour, 
very long in the ears, thickened and punctured 
in the sides, and inhabiting the common lovage ; 
the lampwort aphis, black, and inhabiting the 


| Lychnis dioica; the water-lily aphis, prevailingly 


green yet variegated, and inhabiting various kinds 
of aquatic plants ; the bird cherry aphis, inhabit- 
ing the hagberry or bird cherry tree; the pars- 
nip aphis, inhabiting the garden parsnip; the 
plantain aphis, inhabiting the young stems of the 
plantain; the primrose aphis, laying eggs which 
change from green to black, and inhabiting the 
auricula, the polyanthus, and some other species 
of primula; and the scabiose aphis, inhabiting 
devil’s bit and other species of scabiosa. 

The woolly blight, American blight, white blight, 


| or apple blight bug, Lrzosoma mali, Aphis lanc- 


gera, or Aphis lanata, is one of the most remark- 
able and mischievous species of the whole of the 
aphis family. It infests apple trees, and some- 
times reduces entire orchards to sterility. It is of 
comparatively middle size, and has a pitch brown 
colour, but envelops itself in a white silky down. 
In spring, a slight hoariness appears upon the 
branches of infested trees ; as the season advances, 
this hoariness increases and becomes cottony; 
and about the middle or toward the end of sum- 
mer, it looks like a vestment of thick down upon 
the lower sides of the branches, and is sufficiently 
long and pendulous to be at times sensibly agi- 
tated by the air. A multitude of small wingless 
insects, the woolly or American blight-bugs, will 
be found, on examination, to lie concealed in this 
downy substance, and to be preying beneath it 
upon the bark and juices of the tree. The albur- 
num or sap wood, being wounded by them, rises 
up in excrescences and nodes; the branch, de- 


its leaves, and perishes; branch after branch is 
assailed, becomes leafless, and dies; and finally 
the stem and roots, deprived of every connexion 
with living leaf and branch, decay beyond all 
reach of remedy. In autumn, the insects are dis- 
persed by the winds and rains, and secrete them- 
selves in the crannies of any neighbouring sub- 
stance. ‘Should the savoy cabbage be near the 
trees whence they have been dislodged, the cavi- 
ties of the under sides of its leaves are commonly 
favourite asylums for them. Multitudes perish 
by these rough removals, but numbers yet re- 
main; and we may find them in the nodes and 
crevices, on the under sides of the branches, at 
any period of the year, the long cottony vesture 
being removed, but still they are enveloped in a 
fine, short, downy clothing, to be seen by a mag- 
nifier, proceeding, apparently, from every suture 
or pore of their bodies, and protecting them in 
their dormant state from the moisture and frosts 
of our climate. This aphis, in a natural state, 
usually awakens and commences its labours very 
early in the month of March; and the hoariness 
on its body may be observed increasing daily ; 


but if any infected branch be cut in the winter, | 


and kept in water in a warm room, these aphides 
will awaken speedily, spin their cottony vests, 
and feed and discharge, as accustomed to do ina 
genial season.” 


cleanliness, and efficiency, are syringing with 


soap-suds and tobacco water, minutely brushing © 
with spirits of turpentine, brushing with a mix-— 
ture of three parts of soap-lees and one of oil of | 
turpentine, and brushing with brown impure | 


pyroligneous acid. 


The plum blight-bug, Hriosoma pruni, is often : 
confounded with the American or apple blight- 
bug, but is a perfectly distinct species, and in- | 
fests the younger branches of plum, apricot, nec- — 
It passes the winter in — 
chinks and cracks of the bark of the trees, mul- | 
tiplies prodigiously in spring, and often renders | 
the fruit of the trees not worth gathering. The — 


tarine, and peach trees. 


methods for destroying the apple blight-bug will 
be equally efficacious against the plum blight- 
bug; but they ought to be kept from contact with 
the fruit—The ash blight-bug, Lrvosoma fraxint, 
found on the branches of the ash-tree, has a 
mixedly green and black colour; its abdomen is 
green, but has the edges black; its head and its 


° e i) 
corselet are black ; and its ears and legs are vari- 


egated.—The pine blight-bug, Hriosoma pineti, 
found on the Scotch pine, has prevailingly a black 
colour, concealed beneath a covering of white 
mealy down; and its hind legs are long and 


prived of its nourishment, becomes sickly, loses ; fringed——The purse blight-bug, Hriosoma bur- 


This very destructive aphis, | 
greatly magnified, is represented in 7g. 13, Plate | 
XVI.; and an apple-branch infected with it, is — 
represented in (7g. 14. Numerous methods of | 
destroying it have been proposed and tested; but | 
some are expensive, some are very dirty, and | 
some are either wholly or partially inefficient. | 
The best of the methods, as to at once cheapness, | 
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saria, found on the leaves of the black poplar, 
and causing them to take the form of a purse, is 
of a. dull brown colour, somewhat translucent ; 
its sides are gibbous; and its ears are short.—The 
aspen blight-bug, Hriosoma populi, found.on the 
rolled leaves of the aspen tree, is diversified in 
colour; its head and its corselet are black ; its 
abdomen is greenish; and its wings are white, 
with the outer margin black.—The nettle blight- 
bug, Hriosoma urtice, found on the stems and 


| leaves of the common nettle, has a prevailingly 
_ black colour ; its abdomen exhibits a brazen hue ; 
_ its wings are white, with parallel black veins; its 


wing-rib is brown; its legs are black ; and its tail 


_ has an abrupt bristle-—The principal other well- 


_ defined aphides of the blight-bug or eriosoma 


_ division, are the hawthorn blight-bug, compara- 
_ tively small, discharging a profusion of honey 


dew, and inhabiting the shoots and young leaves 


of hawthorn plants; the beech blight-bug, inhab- 


iting the leaves of the beech tree; the spruce 
blight-bug, inhabiting the branches of the spruce 


_ fir; the elm blight-bug, inhabiting the rolled 


leaves of the elm; and the honeysuckle blight- 
bug, inhabiting the honeysuckle plant. 

The aphides, in their economy of pairing and 
reproduction, are the most remarkable animals 
yet known. Bonnet, Bazin, Reaumur, Trembley, 


| Lyonnet, and other naturalists, ascertained, by 
_ experiment and observation, some facts in this 
_ economy so wonderful as to be utterly incredible 


except on high and complicated authority. Bon- 


net selected a plant-louse which he had seen born 


the instant before of a mother without wings, 
and placed it upon a leafy spindle-tree branch, 
which he had carefully and minutely ascertained 


_ to be free from the presence of any other indivi- 


| dual aphis. He fixed the branch with the insect 


in a phial of water, placed the phial in a garden- 
pot of mould, covered the whole with a glass ves- 
sel, and so completely buried the edges of the 
vessel in the mould that there could not possibly 
be any communication between the imprisoned 
insect and the external world. He commenced 
his experiment on the 20th of May; and day after 


| day, he hourly, from five in the morning till nine 


or ten at night, watched the insect with a mag- 


| nifying glass; and he found that it four times 


changed its skin, and grew like a caterpillar, that 
on the Ist of June it produced a living young 


| insect, and that, from that date till the 22d of 
_the same month, it brought forth ninety-five 


young insects. Bazin made similar experiments 
and observations upon the poppy plant-louse and 
the rose plant-louse, and found them also to pro- 
duce progenies of young without having paired. 
Trembley put an elder-tree plant-louse on a slip 


_ of elder, enclosed this in a glass tube, plunged 


one end of the tube in water and plugged the 


_ other with cotton, and found the insect about 
_ two months after beginning to produce young, 
_ and subsequently producing more at intervals 


according to the temperature of the atmosphere. 
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Trembley’s breeding apparatus is shown in Fig. 
15, Plate XVI, Reaumur’s in /%g. 16. Bonnet, not 
contented with his first experiments, instituted 


a new series, and ascertained that at least five | 
generations of the elder-tree plant-louse, and no | 
fewer than nine generations of the oak plant- 


louse, may be produced without any pairing. 


Lyonnet afterwards confirmed these ulterior ob- | 
servations of Bonnet; and Duvan observed some | 
individual plant-lice during seven consecutive | 
months, and found eleven generations to be pro- | 


duced without pairing. This extraordinary and 


truly wonderful fecundity of female aphides, how- | 


ever, becomes exhausted ; and pairing becomes as 
indispensable for its renewal as it is for the re- 
production of any other animal. Yet the female, 
after having paired, does not produce living 


young but eggs or a kind of pupz resembling | 


egos; the insects evolved from the eggs produce 
living young ones without pairing ; allthe young 
of successive generations till the approach of 
pairing time are females; and:in autumn or at 
the close of summer, when fecundity is exhausted 


and pairing becomes necessary for its renewal, | 
some males are produced. How mighty and glori- | 
ous are the evidences of the Divine skill and super- | 
intendence throughout each of the infinite diver- | 
sities of organism and economy among creatures! | 


The rapidity with which the aphides multiply — 


is almost as astonishing as their peculiar mode 
of generation. 


Calculating on the data of Bon-— 


net’s observations, reckoning 90 for the first gen- 
eration from a single mother, and supposing that | 


each individual will be equally prolific with the 


parent, the second generation will amount to — 
8,100, the third to 729,000, the fourth to 65,610,000, | 
the fifth to 5,904,900,000, and the ninth to | 
350,970,489,000,000,000. Yet several naturalists | 


estimate the increase at considerably greater 
rates; and Dr. Richardson, in particular, cal- 
culates the ninth generation to amount to 


25,065,093,750,000,000,000, and does not include | 


in this number the generation of pups immedi- 
ately before winter for the renewal of the race or 
progeny of the following season. Major records 
that, in September, 1829, he saw swarms of the 
apple bug-blight alighting in clouds, and cover- 
ing every kind of tree or plant within the space 
on which they alighted; and White of Selborne 


says, “On the first of August, about halfan-hour | 


after three in the afternoon, the people of Sel- 
borne were surprised by a shower .of aphides 
which fell in these parts. 


covered with these insects, which settled also 
on the trees and gardens, and blackened all the 


vegetables where they alighted. These armies, | 


no doubt, were then in a state of emigration, and 
shifting their quarters, and might perhaps come 
from the great hop plantations of Kent’and Sus- 
sex; the wind being that day at north. They 
were observed at the same time at Farnham and 
all along the vale at Alton.” 


They who were walk- | 
ing the streets at that time found themselves | 


The mother plant-lice, after producing a full 
generation of young aphides, become smaller and 
flatter than before, and, in probably all instances, 
very soon die. Some species—perhaps nearly all 
the species—of aphides pass the winter only or 
chiefly in the egg-state, all the perfect insects 
dying about the commencement of winter, and 
the progeny of the next year being hatched by 
the heat of spring. Yet just as female wasps and 


_ female humble bees, after having paired in au- 


tumn, and survived all the males, find shelter 
during winter, and remain ready to bring forth a 


| numerous progeny in spring, so many of the per- 
_ fect aphides pass the winter in sheltered places, 
_ and find all the scanty nourishment which they 
_ require either from the perennial portions of their 


own proper plants, or from plants of similar char- 
acter or juices to their own. In Sweden, where 


_ the cold of winter is much more severe than in 
England, the Aphis pini lives through the win- 
_ ter on the branches of pines; and both in Eng- 


land and on the continent, females of the several 
species which feed on ligneous plants may, by any 
careful and minute observer, be seen, in the very 


_ middle of winter, in the chinks or cracks of the 


| branches of trees. 


“Towards the end of Decem- 
ber and the beginning of January,” says Reaumur, 
““T have seen several plant-lice on the buds of 
young shoots on a peach-tree, after some days of 
severe frost. These were wingless females, very 
plump, and full of young.” Even species whose 
normal plants are herbaceous and either annual 
in cultivation or perennial only in the roots, seem 
to have little difficulty in temporarily accommo- 
dating themselves even in summer upon other 
plants, or in finding during winter all the scanty 
nourishment which they require. Several species 
of our native plant-lice may almost constantly, 
both in summer and in winter, be seen infesting 
the tender exotic plants of our rooms and our 
green-houses. The bean dolphin, even when 
plenty of fresh bean plants are in the immediate 
vicinity, may be occasionally seen spread overabed 


| of spinage or dispersed among plants of the goose- 


foot family ; the cabbage aphis may often be seen 
upon mustard plants, and sometimes upon rad- 
ishes ; and the rose aphis may occasionally be ob- 
served upon lavateras, chrysanthemums, and 
pelargoniums. All attempts to combat or exter- 
minate aphides, therefore, ought to be conducted 
on the assumption that fertile females may be 
found in considerably different situations from 
their normal ones, and may even retain their 
vitality and be maturing their fecundity during 
winter. | 

Some entire species-of aphides, and certain por- 
tions or generations of other species, appear to be 
migratory. All the individuals of the Aphis hu- 
mult, though sufficiently numerous to cover the 
leaves of the hop plantations in millions, have 
been observed, for several successive years, to dis- 
appear soon after mid-summer. The bean dol- 
phin, the zebra plant-louse, and some other spe- 
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cies, are also seen to make a total disappearance 
at some period in summer ; and though they may 
in some instances die on or near the place where 
they disappear, yet, in the majority of instances, 
they obviously migrate either to other districts 
to obtain supplies of food, or to the sea-coast to 
be drowned and washed away in the same man- 
ner as the locusts of oriental countries. “I once,” 
says a naturalist, “ witnessed, to my great annoy- 
ance, an emigration of aphides, when travelling 
in the Isle of Ely. The air was so full of them 
that they were incessantly flying into my eyes, 
nostrils, &c., and my clothes were covered by 
them; and in 1814, in the autumn, the aphides 
were so abundant for a few days in the vicinity 
of Ipswich, as to be noted with surprise by the 
most incurious observer.” The provision made 
by the Creator in their organism and economy, 
for enabling them to migrate, and for regulating 
the time and the extent of their migrations, has 
the same wonderful character as the laws of their 
reproduction. In spring, all the aphides which 
appear are wingless females; as the season ad- 
vances, some winged females appear and remove 


to a distance; in the new quarters of the winged | 


females, most of the next generation are wingless 
females ; and in autumn, at the appearance of the 
last generation of the season, most of the males 
are wingless to retain them with the main body 
of the females on the spot, and a few are winged 
to enable them to migrate to distant colonies. 
The winged insects, both male and female, pair 
with the wingless ones; and all the young which 
are destined to become winged have the elements 
of the wings folded up in little bunches at the 
shoulders, and are not practically winged till 
after the third or fourth casting of the skin. 

The devastations of the aphides are effected by 
means of their haustellum, variously styled in 


popular language their beak, their sucker, and | 


their mouth-sucker. The haustellum of the Aphis 
quercus—which, on account of the comparative 


largeness of the species, may be advantageously | 


selected to illustrate the haustellum of the whole 
tribe—is much longer than the body, and, when 
unemployed, is carried in such a manner between 
the legs, close to the belly, as to project behind, 
and look like a slightly upward curved tail. See 
Fig. 5 and 6, Plate X VJ. It terminates in so mi- 
nutea hole, that Reaumur could not observe it with 
his most powerful microscopes, and proved its 
existence only by pressing out from it a drop of 
fluid. Two instruments of a brownish colour 
have been observed within the tube, and were 
conjectured by Reaumur to act like the piston of 
a pump. The insects, when forcing the sucker 
into the bark of a plant, press down their head 
and elevate the hinder part of the body, and, in 
consequence, exert considerably more power than 
if they were to maintain a horizontal attitude ; 
and, after they have pierced a hole, they continue 
at it night and day, without any locomotion, so 
long as they can obtain through it a sufficient 
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supply of food. They usually station themselves 
on the youngest shoots and the under side of the 
leaves of plants, apparently because these are at 
once the juiciest, the most nourishing, the most 
accessible, and the most pervious parts of the 
plants; and they, therefore, abstract the cambium 
or elaborated sap of the plants immediately after 
it is prepared, and prevent it from making sucha 
descent through the downward organisms as is 
essential for maintaining vegetable life and the 
performance of the vegetable functions. Entire 
plants are thus robbed of their nourishment ; and 
either the leaves shrivel up, as in the cabbage, 
the plum-tree, and the currant bush; or the blos- 


| soms drop, and the fruit does not set, as in the 


beanand the hop. Theexcrementitious discharges 
of the aphides form another remarkable and very 
prominent feature in their economy ; but as they 
are often theoretically confounded, and seem to 
be sometimes actually blended, with certain vege- 


_ table exudations which share with them in one 


popular name, we reserve a full notice of them 


for the article Honry-Drw: which see. 


Several species of the sylviade or soft-billed 
birds, particularly the yellow wren, the gold-crest, 
the babillard, and a number of others, feed upon 
the aphides, and generally make such havoc upon 
the garden species that they may be emphatically 
regarded as the gardener’s friends. The beauti- 
ful beetles coccinellee, popularly called lady-birds 
and lady-cows, comprising about thirty British 
species, prey, in both their larva and their per- 
fect state, most conspicuously upon the aphides, 
and sometimes destroy entire swarms. “Their 
method of attacking the aphides,” says Mr. Curtis, 


_ “is curious. I have seen one of the latter strug- 


gling whilst this little insect alligator threw his 
fore-legs about it, and was greatly amused at the 
skill it exhibited; for, fearing that the aphis 
might escape, it gradually slid along to the wings, 
which were closed, and immediately began to bite 
them so that in a very short time they were ren- 
dered useless, being matted together ; it then re- 
turned in triumph to the side of its helpless vic- 
tim, and seizing the thorax firmly in its grasp, it 
ate into the side, coolly putting its hind-leg over 
those of the aphis, whose convulsive throbs an- 
The coccinellee are 
often attracted in myriads to feed upon the aphi- 
des of the hop plantations, the gardens, and the 
orchards ; and in some seasons when the aphides 
were unusually multitudinous, they have appear- 
ed in some districts in such enormous numbers 
as to alarm the ignorant and superstitious. The 
larva of a coccinella, of its natural size, is shown 
in fg. 17, Plate XVI.; the same larva, greatly 
magnified, in /%g. 18; the pupa ef a coccinella, 
upon @ leaf, in Mig. 19; the imago of the two- 
spotted coccinella, in /vg. 20 ; and the imago of 
the seven-spotted, in J/g. 21. See article Coc- 
cinnLLaA. The grubs of hemerobide or lace- 
winged flies—easily recognisable by their slow 
flight, their broad, greenish, gauzy wings, their 
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bad odour, and their shining, amber-like eyes— 
are so voracious devourers of aphides as to he 
often called aphis-lions. The larva of one of 
them, Chrysopa perla, much magnified, is shown 
in Fig. 22, and the perfect insect in fg. 23. The 
maggots of some syrphide or wasp-flies, feed on 
the cabbage plant-lice, and possibly on some 
other species of aphides ; and one of these, with 
an aphis in its mouth, is shown in /%g. 24, and the 
perfect insect of it, Syrphus pyrastri, in Fig. 25. 
Some small species of ichneumons deposit their 
eggs in the bodies of the latter or autumnal gen- 
erations of two or three species of aphides ; and all 
the earwigs devour plant-lice, particularly such 
species as cause the leaves of plants to shrivel. All 
the aphides are easily seized by the most slowly 
moving perfect insects and even by their larvee, 
for they make no effort to escape—Paper by Pro- 


fessor Rennie in Y. Journal of Agr.—Paper by Mr. 


Curtis in Journal of Royal Agr. Soc. of England. 
—White’s Natural History —Pictorial Museum of 
Animated Nature—Virey Des Meurs et des In- 
stincts— Journal of a Naturalist quoted in Quar. 


Journal of Agr.—The Entomologist.—Loudon’s | 


Gardener's Magazine—Hunter’s Georgical Essays. 


—Salisbury’s Hints on Orchards.— Treatise on Hus- 


bandry in Lib. of Useful Knowledge. 

APHTH Ai or Turusu. A disease in the mouth 
of sheep and black cattle. It resembles blain or 
gloss-anthrax, and has often been mistaken for 
it, but is less severe. It consists in pustules or 
vesicles along the sides of the tongue, at the root 
of the tongue, athwart the palate, and sometimes 
backward to the fauces and forward to the out- 
side of the lips; it occasionally extends and ag- 


gravates itself into a general ulceration of the | 


mouth; and it is frequently accompanied by in- 


ability to feed, loss of appetite, and general lassi- | 


tude. It often appears at the time when the 
foot is affected with foot-rot, and has been sup- 
posed, not without reason, to have some connexion 
with that disease, for the sheep, being in the 


habit of licking its foot when sore, may suck in | 


some of the acrid discharge of foot-rot, and in 


consequence contract a pustulous condition of | 


the mouth. Alum water, applied as a lotion to 
the mouth, will speedily remove the tenderness 
which prevents the animal from feeding ; and, if 
promptly used as soon as the earliest symptoms of 
the disease appear, will effect a cure before any 
of the worst symptoms can have time to he de- 
veloped. Whena lamb is affected with aphthe, it 
communicates the disease to the ewe’s udder, is 
prevented by the ewe from continuing to suck, 
and gradually pines away. The infected udder 
swells and sometimes suppurates, always making 
the ewe lose flesh, and sometimes occasioning one 
or both teats to slough, and rendering the animal 
useless for a stock ewe. When a flock of young 
and old are partially affected, the diseased ought 
to be promptly and completely separated from 
the sound, and the affected parts of the former 
may with advantage be dressed every morning 
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with a detergent mixture of half a pound of 
simple oxymel, six ounces of burnt alum, and two 
drachms of sulphate of copper. Aphthee, especially 
in unusually cold and wet weather in spring or 
winter, is sometimes an epizootic in both sheep 
and black cattle; so that, whenever it appears, 
precautions ought to be adopted to prevent it 
from spreading. The disease is rarely so severe 
in black cattle as in sheep, sometimes healing of 
its own accord, seldom exciting sufficient fever 
to impair the appetite, and never exciting so 
much as to indicate any danger. It may con- 
tinue during ten or fourteen days or even during 
a longer period ; but it gradually disappears under 
the action of a few mild doses of physic.—Cleeve’s 
Prize Essay on the Diseases of Sheep in Journal of 
Eng. Agr. Society.—Spooner on Sheep— Youatt on 
Cattle. 

APIARY. ‘A group of garden bee-hives, or a 


_ place in which bees are kept. See Buns. 


APION. A large genus of insects of the cole- 


| opterous order. It comprises many of the small- 
| est individuals of the weevil tribe ; and possesses 


a sad interest to the farmer in its devastations 
upon the seeds of clover. About ninety species 
of it have been enumerated by naturalists; but 
many of these can be distinguished from one 


| another only by the aid of a microscope; and 


| furrows and catenulated lines. 


_ only two or three are conspicuous enough in mis- 
| chief to challenge any special notice. The largest 
| insects of the genus do not exceed two lines and 
_ ahalf in length, and some measure scarcely one 


line. Their crust is usually very hard, and not 
unfrequently adorned with somewhat vivid me- 
tallic tints, and sculptured with deep parallel 
They take their 
name from a Greek word which signifies a pear, 
and present a considerable miniature resem- 
blance to that fruit in shape; their antennze are 
scarcely or not at all bent, and are inserted some- 
times towards the middle, and sometimes near 
the base of the rostrum; the latter projects for- 
ward, and is slender, elongate, nearly cylindrical, 
and somewhat curved ; their thorax is narrow and 
conical or somewhat cylindrical ; and their abdo- 
men is widest at the hinder extremity, and usu- 
ally very much dilated. In their states of at once 
larva, pupa, and perfect insect, they feed on 
plants ; and in the case of several of their species, 
they are permanently and exclusively attached 
to particular plants in the same appropriating 
manner as the species of aphides. Most feed upon 
leguminous plants, and certain species feed chiefly 
or exclusively upon the cultivated clovers, the 
restharrow, the meadow vetchling, and the tufted 
vetch. Some species feed also, in an exclusive 
manner, upon other plants than those of the 
great leguminous group, and particularly upon 
the common mallow and other plants of the 
malvaceous tribe. 

Apion apricans—also called Apion flavifemora- 
tum—tfeeds upon red clover, Trifolium pratense, 


and is considerably the most mischievous species 
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of apion. It usually abounds on stones and warm 
banks by the sides of fields, and seems to occur 
in all parts of Great Britain. Its length is about 
one line and a half; its body is black; its head 
is finely punctured ; its rostrum is long, shining, 
filiform, finely punctured, and somewhat thick- 
ened in the middle; its antenne are prevailingly 
black, but yellowish at the base; its thorax is 
thickly punctured, and has a faint line on the 
back; its elytra are broadly ovate, somewhat 
glossy, and marked with parallel lines of punc- 
tures; its legs are black; and its thighs, the two 
anterior coxe, the tibie, and all the trochanters 
are yellowish-red. Its larva is an extremely mi- 
nute whitish worm, with a black head; the pupa 
is small, oval, and white; the skin of the pupa 
is so transparent that the limbs of the enclosed 
insect, at an advanced stage of the pupa condi- 
tion, can be distinctly seen; and the perfect in- 
sect, on emerging from the pupa, is soft and 
white, but soon acquires its permanent colours 
and other distinguishing properties. The perfect 
insect passes the winter in a torpid condition be- 
neath the bark of trees, among moss, under stones, 
and in other similar situations; and at the time 
when red clover is ready to flower, the female 
deposits her eggs on the calyx of the florets, 
usually placing them near the base. The larva, 
as soon as it is hatched, begins to eat its way 
through the base of the floret, and consumes the 
rudiment of the seed; and, when increased in 
size and strength, it proceeds through a series of 
seed-vessels, and subsists entirely on their con- 
tents. The injury inflicted sometimes amounts 
to the total destruction of considerably more than 
one half of all the clover seed of a crop, and the 
serious deterioration of much of the remainder 
by partially gnawing or by deprivation of its 
juices. The immediate loss of the destroyed seed 


falls, of course, only upon seed growers; but the | 
eventual loss to the farmer may be very serious, | 


partly by the enhancement of the price of seed, and 
chiefly by the deterioration of the portion which 
he purchases. The destruction of the eggs or 


the young larvee by saturation of the clover heads | 
with some pungent liquid would probably be too | 


difficult and expensive ; and, instead of it, the 
destruction of the parent insect in spring, might 
be attempted by sweeping all suspected places in 
and around fields with small nets sufficiently close 
in the meshes to catch and retain the insects. 
Apion flavipes is also a very common and mis- 
chievous species, and attaches itself to white 
clover, Zrifoliwm repens, in the same manner in 
which Apion apricans preys upon red clover. Its 
length is about one line and a quarter; its body 
and its rostrum are black and shining; its ros- 
trum is not very long, and slightly thickened at 
the base and the apex; its antenne are yellowish 
at the base, and inserted behind its middle; its 
thorax is scarcely wider than its head, thickly 
punctured, and marked behind the middle with 
a short, impressed, dorsal line; its elytra are 
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broadly ovate, marked with close punctured lines, 
and not so much inflated as those of Apion apri- 
cans; and its legs are yellow, the tarsi and coxe 
are black, the latter parts sometimes yellow on the 
two anterior pair of legs. This species conducts 
its depredations in the same manner and with 
the same results as Apion apricans; and can be 
combated or destroyed only by similar means.— 
Apion assimile has a somewhat close resemblance 
to Apion apricans, and attaches itself to the Z7r7- 
folium ochroleucum.—A pion ononis attaches itself 
to the restharrow, Ononis arvensis, and has been 


| known to occasion that plant an almost total loss 
| of its leaves—Paper of Rev. Mr. Duncan in Quar. 


Journal of Agr.—The Linnean Transactions — 
Paper of Mr. J. Walton in the Annals and Mag. 
of Nat. Hist. 
APIUM. See Parsney and Crerery. 
APOCRENIC ACID. One of the acids which 
result from the decomposition of vegetable mat- 
ter in soils. An acid closely allied to it, and 


| usually accompanying it, but less oxygenated, is 


erenic acid. Both were first detected in spring 
water, and in consequence derive their name from 
a Greek word which signifies ‘a fountain.’ But 
because the French word for a spring is source, 
the crenic acid has been called by some conti- 
nental chemists Sourcic acid, and the apocrenic 
acid has been called Oxygenated sourcic acid. 
Both are nearly allied to geine or humic acid, 
and have been identified with that substance by 
Dr. Liebig and Professor Graham; yet they are 
recognised as perfectly distinct acids by most 
other distinguished chemists. They are charac- 
terized, or proved to be distinct from geine or 
humic acid, by the presence of nitrogen; and 
they cannot pass into that substance without 
losing nitrogen, and in consequence undergoing 
a change of chemical constitution. Raspail, in- 
deed, holds a middle opinion respecting them, 
and supposes that, in them and in gluten, nitro- 
gen exists and acts only as an accident or as an 
ammoniacal salt. But it seems both more philo- 
sophical and more practically useful, to regard 
them as constitutionally distinct from humic acid, 
and as presenting nitrogenous, while humic acid 


presents non-nitrogenous results of vegetable 


composition; and, when thus viewed, they will 
be seen to perform an important part in those 
complicated chemical processes which constitute 
fertility of soil, or prepare its mineral and manu- 


rial elements for the absorption and nourishment 


of growing crops. See articles Azorr, Guinz, 
Hum, and Sorn. 
APOPLEXY. See Sraccrrs. 


APPEAL. <A term in law which signifies the 


removal of a cause or suit from an inferior to a. | 
Of this nature were 


superior judge or tribunal. 
the ancierst appeals to the court of Rome, in ec- 
clesiastical matters, introduced into England along 
with the canon law, during the reign of King Ste- 
phen, which, though previously held to be illegal, 
were afterwards expressly prohibited, upon the 
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Reformation, by the statutes 24° Hen. VIII. c. 
12, and 25° Hen. VIII. c. 19 and 21; whereby 
the party appealing from any of the king’s courts 
to the court of Rome was made liable to the pains 
of premunire. 
by 13° Eliz. c.2. In ecclesiastical suits, appeals 
Jie from the archdeacon’s court to that of the 
bishop; from the consistory court of every dio- 
cesan bishop to the archbishop of each province, 
or his official, in the court of arches; and from 
this court there lies an appeal to the king in 
chancery, as supreme head of the church of Eng- 
land. The jurisdiction of this last great court 
of appeal, in all ecclesiastical causes, is exercised 
by a court of delegates, appointed by the king’s 
commission under his great seal. Should the 
king himself be a party in any of these suits, the 
appeal, of course, does not lie to him in chancery, 
but, by the statute 24° Hen. VIII. c. 12, to all 
the bishops of the realm, assembled in the upper 
house of convocation. And although the sentence 
of the delegates be declared, by the statutes 24° 
and 25° Hen. VIII., to be definitive; yet, in ex- 
traordinary cases, when it is apprehended they 
have been led into a material error, a commission 
of review may be granted by the king, for the 
purpose of revising their judgment. ‘This, how- 
ever, cannot be demanded by the subject as a 
matter of right, but only asa matter of favour, 
which, therefore, is frequently refused. 

In civil cases, appeals lie from all the ordinary 
courts of justice in England, and also from the 
equity courts of chancery, to parliament. Ap- 
peals from the courts of justice, against judg- 
ments at common law, are effected by what are 
called writs of error; those from chancery by pe- 
tition to the house of peers. The jurisdiction of 
parliament, in the case of chancery suits, is said 
to have been introduced in 18° Jac. I.; and cer- 
tainly the first petition which appears in the 


records of parliament was preferred in that year, | 


and the first that was heard and determined was 
presented a short time after. 
warmly controverted by the house of commons, 
in the reign of Charles IJ. But this dispute is 


lone since at rest: it being perfectly obvious to | 
the reason of all mankind, that when the courts | 


of equity became principal tribunals for deciding 


causes of property, a reversion of their decrees, | 
by way of appeal, became equally necessary as | 


a writ of error from the judgment of a court 
of law. 

Appeals from a court of equity, and writs of 
error from a court of law, differ from each other 
in these respects: 1st. The former may be brought 
upon interlocutory matters; the latter upon de- 
finitive judgments only. 2dly. On writs of error, 
the house of lords pronounces the judgment; on 
appeals, it gives direction to the court below to 
noone its own decree. 

The word appeal has the same signification in 
the law of Scotland, and is generally employed 
to express the act of bringing a decree of the 


And this offence is made treason 


It was afterwards | 


1 
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court of session under the review of the house 
of lords. 

It was once warmly disputed, whether the de- 
crees of the session were, before the union of the 
two kingdoms, subject to the review of the par- 
liament of Scotland. On the one hand, instances 
occur in the books of sederunt, soon after the in- 
stitution of the college of justice, of parties pro- 
testing for remedy of law; i.e. of their appealing 
from the sentences of the session to the king and 
parliament. On the other, the court of session 
disallowed this right of appealing ; because their 
sentences are declared to have the like force as 
those of the old court of session, 1537, c. 39; and 
that old court had a power of judging finally, 
without appeal to parliament, 1457, c. 62. When, 
therefore, an appeal was offered to parliament, in 
1674, against a decree of the session, the judges 
ordained the appellant’s counsel to confess or 


| deny, whether they had advised their client to 
| that measure? And upon their declining to an- 


swer, the court, after debarring those advocates 
from the exercise of their offices, applied to the 
privy council, who banished, not them only, but 
all the other advocates who would not declare 
their abhorrence of such appeals, twelve miles 
from Edinburgh: and under this sentence many 
of the most eminent lawyers continued for several 
months, till the court, at the king’s desire, re- 
stored them, upon their disclaiming the right of 
parties to appeal. The convention of estates, 
however, in 1689, c.18, declared that the punish- 
ment of those advocates, without a trial, was a 
grievance; and, by c. 13, they asserted it to be 
the right of every subject to appeal to parliament 
against the decrees of the session. 

Appeals, since the union of the two kingdoms, 
in 1707, lie from the court of session, the court 
of exchequer, and the commission of teinds to the 
house of lords. The form of entering an appeal 
is by presenting, after some preliminary forms 
before the court of session, a petition to the house 
of lords, praying for a warrant of service on the 
party in whose favour judgment was given in 
the court of session. By a rule of the house of 
lords this must be done within two years from 
the date of extracting the decree. The writ of 
appeal being served on the successful party, has 
the effect of staying execution of the sentence 
until the appeal be discussed by the house, or 
passed from by the appellant. Within fourteen 
days from the date of presenting the appeal, the 
appellant, or some responsible person for him, 
must enter into a recognisance to the extent of 
£400, otherwise the appeal falls. Thereafter, 
cases are prepared for the appellant and respon- 
dent, and counsel heard at the bar, when the de- 
cision is either affirmed, reversed, altered, or re- 
mitted back, with special grounds for the con- 
sideration of the court of session. Should any 
further procedure be necessary, a petition may 
be presented to the latter court, requesting the 
judgment may be applied, 
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Appeals also lie from the inferior courts in 
Scotland to the circuit court of the district, in 
such criminal causes as infer neither death nor 
demembration, and in civil causes, where the 
subject in dispute does not exceed £12 sterling. 
These appeals must be lodged with the clerk of 
the inferior court within ten days after pro- 
nouncing the decree appealed from. But no 
appeal lies before a final decree has been pro- 
nounced by the inferior court. In the sheriff- 
courts of Scotland, any judgment of the sheriff- 
substitute, whether interlocutory or final, may 
be appealed to the sheriff-depute within six free 
days after the date of the interlocutor; but no 
reclaiming petition is competent against a judg- 
ment pronounced on appeal. 

Appeals are not competent from the court of 
justiciary, nor from the verdict of a jury. 

APPETITE. A desire to eat, combined or ac- 
companied with an uneasy or painful sensation 
in the stomach. A regular appetite is generally 
indicative of good health; and either a feeble 
appetite or a voracious one is indicative of de- 
rangement of some of the organs or debility of 
the whole constitution. When a horse has a 
feeble appetite, or in common phrase a want. of 
appetite, he eats an insufficient quantity of food, 
mangles his hay or leaves it in the rack, loses 
flesh or at least acquires very little, and dis- 


‘charges pale and habitually soft excrement. The 


relaxed state of constitution, or weakened con- 
dition of the organs of digestion, which is in- 
dicated by these appearances of feeble appetite, 
may either be hereditary, or habitual, or the 
effect of using too much hot meat, or of other 
improper management. A good method of treat- 
ment, when the feebleness of appetite is heredi- 
tary or habitual, is to give him much gentle ex- 
ercise in the open air, to confine him as much as 
possible to a dry diet, to beware of oppressing 
his stomach with large seeds, to indulge him with 


an occasional handful of beans among his oats, | 


and in general to give him light, dry, grateful, 
nourishing food, and a constant and free supply 
of pure air. If he do not speedily improve under 


this treatment, or if he appear to suffer uneasi- || 


ness in his bowels, he ought to receive a few 
gentle purges, followed by aromatic drinks. But 
when the feebleness of appetite is occasioned by 
too much feeding, especially scalded bran or other 
hot diet, the best treatment is to bleed and purge 
the horse, and at the same time to rowel him in 
the belly. When a horse is overfed, or stimulated 
with strong hot food, he is liable first to become 
suddenly fat, next to have overrich or greasy 
secretions in the alimentary ducts, next to suffer 


relaxation and weakness in these organs, and | 


next to acquire squeamishness and intestinal 
worms; and he, in consequence, comes to have 
eminent need of purging, proper exercise, and a 
clean diet. 

When a young horse has a fiery temperament, 
and suffers enfeeblement of appetite from fretting 
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and devilment, he ought to have always a cool 
diet, and to be allowed ample scope for sobering 
himself by free exercise and exuberant frolics in 
the field. “ Let these sort of horses run abroad,” 
says Gibson, “especially where they have stables 
and warm ranges, to keep them from the inclem- 
ency of the weather in winter; for they are al- 
ways tender, being, for the most part, extremely 
thin-skinned, and their blood of a thin texture, 
and easily put in motion. For the same reason, 
the best way, in summer, is to bring them up in 
the day time, and only let them run abroad in 
the night, they being more hunted with the flies 
than any other, which keeps them continually 
| upon the fret, and hinders them from thriving. 
When such horses live till they are full aged, 
their heat and fieriness often abate, so that they 
| grow more useful; but while they are young, 
they are more subject to inward imposthumations 
than horses of a cooler temperament; and these 
often kill them suddenly, or bring them into 
_ lingering consumptive maladies, which in some 
| measure may be prevented by the above method.” 
Voracity of appetite in its worst forms, is 
| known to farmers and veterinary surgeons un- 
_ der the name of Four-Frxrprve: see that article. 

But this disease, as it occurs in other domestic 
animals than the horse, is comparatively rare, 
and scarcely ever assumes any unpleasant ap- 
| pearance which may not be removed by slight 
alterations or the mere regulation of diet. Buta 
| remarkable instance is on record—and may pro- 
| bably be but a specimen of occasionally occur- 
| ring instances —in which constitutional and 
| incurable voracity in the cow was caused by 
| malformation of the manyplies. Two cows were 
observed, throughout their lifetime, to eat always 
| more food than other cows, and sometimes so 
_ much as double, or even treble, and yet never to 
_ become fatter than other cows, or to yield as 
| good or as much milk; and, when they were 
slaughtered, the internal surface of the many- 
plies of the one displayed rugze not so long asa 
man’s finger, and that of the manyplies of the 
| other displayed corrugations even less strongly 
remarked. The animals were thus so constituted 
that they could not more than half digest their 
food,.so that they were compelled to eat double 
the normal quantity in order to obtain sufficient 
nourishment for their continuing in health— 
Grbson on the Diseases of Horses. — The Veteri- 
narian. — The Society of Gentlemen's Complete 
Farmer. 

APPLE. See Appre-TRez. 

APPLE - BERRY, — botanically Billardiera. 
_ Asmall genus of evergreen, climbing, greenhouse 
_ plants, of the Pittosporum tribe. Two species 
| from New South Wales grow to the height of re- 
spectively 8 and 12 feet; and two from Van Die- 
men’s Land, to the height of 8 and 20 feet. The 
blue-berried tallest species grows rapidly, flowers 
abundantly, and produces a handsome show of 
fine blue berries ; and all the species, but parti- 
Pita Ee 
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cularly this one, are very desirable climbers for a 


conservatory. 
APPLE-BLIGHT. See Antuonomus and 
APHIS. 


APPLE - TREE, —botanically Pyrus malus. 
The most popular fruit-tree of the British Islands, 
producing blossoms of the rosaceous order, and 
fleshy, succulent, subacid, saccharine fruits which 
form the type of the pomaceous group. In its 
wild state it 1s the common crab-tree, grows in 
the woods of Britain, attains a height of twenty 
feet, blossoms in the months of April and May, 
usually lives to a great age, and affords valuable 
timber for the turner, the mill-wright, and the 
cabinet-maker. In its cultivated state, it has 
sported itself and been artificially hybridized into 
such a profusion of varieties as almost defies 
minute enumeration; and at the same time has 
so totally relinquished its indigenous character, 
and so thoroughly combined itself with two or 
three other natural species, as to have become a 
perfect puzzle to any ordinary botanist. Even 
the most natural or least changed varieties of the 
apple, though botanically identical with the crab, 
can never be obtained from the latter’s pips or 
pomes, and many of the most hybrid varieties may 
easily be seen to possess a considerably remoter bo- 
tanical relationship to the crab than to some other 
natural species. Botanists usually enumerate 
six natural species of the apple kind,—Pyrus 
malus, or the crab-tree of Britain; Pyrus specta- 
bilis, or the apple-tree of China, introduced to 
Britain in 1780; Pyrus prunzfolia, or the crab- 
tree of Siberia, introduced in 1758; Pyrus coron- 
aria, or the sweet-scented crab, a native of Vir- 
ginia, and introduced to Britain in 1724; Pyrus 
baccata, or the small-fruited crab-tree, a native of 
Siberia, and introduced in 1784; and Pyrus angus- 
tefolia, or the narrow-leaved crab-tree, a native 
of North America, and introduced in 1750. ‘The 
three last of these species, however, are rather 
ornamental plants than fruit-trees; the small- 


fruited species attains the height of 15 feet; and | 


all the other species 20 feet; the British crab- 
tree bears white blossoms, and all the other spe- 
cies bear pink blossoms. 
its varieties produce much more brilliant blos- 
soms, and have a much more handsome outline, 
than the strictly fruit-tree species. 

Cultivators, whether nurserymen or gardeners, 
usually resolve all existing varieties of apple-tree 
into the British crab, the wild crab of Virginia, 
the dwarf or paradise apple, and the fig-apple.— 
The British crab exhibits three varieties,—one 
bearing wholly whitish fruit, another bearing 
fruit which is purple toward the sun, and the 
third having variegated leaves ; but the varieties 
are not permanent, or are easily altered by culti- 
vation or special treatment. The crab-tree is 
very hardy and of long duration ; and it has ad- 
mirable properties as a stock for grafting fine 
varieties of apple-tree upon,—continuing long 
sound, not running into luxuriant growth, and 


The Siberian crab and | 
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maintaining the fruit of the engrafted varieties 
in their genuine size, colour, and flavour. But 
multitudes of cultivators, in order to save them- 
selves a little trouble, do not raise true crab- 
stocks, but raise free stocks from indiscriminate 
sowings of the pips of all sorts of cyder apples, 
and designate as crab-trees all kinds of apple- 
plants which have been produced from pips, and 
not been grafted—The wild crab-tree of Virginia 
grows indigenously in most parts of America, 
and is used by the natives as a stock for the 
grafting of fine varieties of apple; but in Great 
Britain it is somewhat tender while young, re- 
quires a rather warm situation, and is often pro- 
pagated by budding or grafting upon the British 
crab. Its leaves are longer and narrower than 
those of other species, and are cut into acute 


_ angles on their sides ; and its flowers, though not 
| remarkable for fragrance in Great Britain, are 
| delightfully odoriferous in America, and some- 
_ times diffuse their perfume throughout entire 
| woods. —The dwarf or paradise apple-plant is 
_ rather a shrub than a tree ; and has scarcely suf- 
_ ficient strength to support its branches. 
_ though always of comparatively short duration, 
_ it is much used as a grafting stock for dwarfish 
_ and shrubby plants of fine varieties of apple; and, 
_ when so used, it bears sooner, occupies less space, 


Yet, 


and is fitter for the border of gardens than any 
crab stock. A permanent variety of the dwarf 
called by British gardeners the Dutch paradise 
apple-tree, and by the French gardeners Doucin, 
is much more suitable as a grafting-stock, does 
not so readily decay, or canker, or stint the 
grafts, and, when used for an espalier or a 
standard dwarf, attains a desirable size, and is 
easily kept within requisite limits. This variety, 
unhappily, has been for some time neglected, and 
is at present degenerating to canker and old 
age; but it may easily be renewed from seed, 
with full retention of all its former good qualities, 
and possibly with the acquisition of new.—The 
fig apple-tree is common to England and North 
America ; and, though producing an inferior 
kind of fruit, is in considerable esteem with the 
curious and with persons of unusual taste. Its 
flowers are destitute of petals, yet contain the 
stamina and the other organs requisite to fructi- 
tification, and are as regularly followed by fruit 
as if they were quite perfect in structure. 
Twenty-two varieties of apple-tree were known 
to the Romans; and upwards of four hundred 
varieties are at present cultivated in Great Bri- 
tain, Most of the varieties are deformed-looking 
objects as standard trees, and grievously offend 
the eye when they grow in groups; yet even 
these, and especially the better-shaped species, 
are everywhere, but particularly in shrubberies, 
very ornamental when in blossom. Some of the 
most valuable varieties are old importations from 
France, some are recent importations from Amer- 
ica, and some are results, either new or old, of 
British horticulture. All are divided, according 


to the qualities of their fruit, into dessert, baking. 
and cyder apple-trees; the dessert apples being 
highly flavoured, the baking apples such as be- 
come mellow by baking or boiling, and the cyder 
apples such as are sour, bitterish, astringent, and 
usually of small size. Apples are classified also 
as pippins or seedlings, pearmains or compara- 
tively pear-shaped fruits, rennets or queens, 
specked fruits, calvilles or white-skinned fruits, 
russets or brown fruits, codlings or falling fruits, 
and burknots or such as grow readily from cut- 
tings. 

The best dessert varieties, for use at the re- 
spective seasons of the year, are, at the end of 
June, the Juneating ; in July, the nonpareil, the 
Yorkshire greening, the Margaret, the scarlet 
Juneating, the Norfolk colman, and the summer 
pearmain ; in August, the Kentish fill- basket 
and the Hawthornden; in September, the Ker- 
ton and Dalmahoy pippin, the early Margaret, 
the oslin, the Ampthill pearmain, the colville, 
the Kent, and the seek-no-farther; in October, 
the orange pippin, Ribston pippin, the gray ren- 
net, the spice apple, and the anise-seed; in No- 


vember, Franklin’s golden pippin, the Borsdorf 
pippin, the red russet, and the margil; in De- | 
cember, Gibb’s pippin, the golden pippin, the | 


golden rennet, the Canadian rennet, and the 
Nelson; in January, the Norfolk storing, Hub- 
bard’s Sykehouse, and the red Ingestrie; in 
February, Dredge’s Queen Charlotte, the Alex- 
ander, Skenn’s kernel, the college pippin, and 
the royal pearmain; in March, the hollow-eyed 
Cornwall rennet. and Hughe’s new golden pip- 
pin; in April, the Cockle and Whitemore pippin, 
the golden russet, Piles’s russet, and Wheeler’s 
extreme ; in May, Spencer’s pippin, the stone 
pippin, the prickly seedling, the royal George, and 
Ward’s; and, in June, Dredge’s Jane, the oaken 
peg, the carnation, and the reinette Franche 3 
Cotes. The best baking varieties are, in J une, 
Baxter’s pearmain, and the stoup codling; in 
July, the Norfolk beaufin, the Norfolk storing, 
and the French crab; in August, the white cod- 
ling, the red Astracan, the red streaks, the Eve 
apple, the courtpendu, and several codlings; in 
October, Piles’s russet, the Blenheim orange, the 


cat’s head, and the marmalade pippin; in No- | 


vember, the Wormsley pippin, the golden Harvey, 
the queening, and the golden russet; in Decem- 
ber, Cooper’s russet, Gibb’s scarlet perfume, the 
John apple, and the Mansfield; in January, the 
hall-door, the royal pearmain, the Dutch queen- 


ing, and Aclan’s russet ; in February, the Brings- | 


wood pippin, the cockagee, and the box-apple ; 
in March, the quince, the white colville, Lord 
Camden’s rennet, and the winter pearmain; in 


April, Spencer’s pippin, the golden nonpareil, | 


and the Spaniard; and, in May, the Norfolk 
paradise, Loan’s pearmain, and the English ren- 
net. The best cyder varieties are, the Siberian 
pippin, the Grange pippin, the Foxley, the Har- 
vey, the Alban, the hogshead, Stread’s kernel, 
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the large stire, the Brunton seedling, the Hagloe 
woodcock, the yellow Siberian, the Dounton pip- 
pin, the Spring-grove codling, the Hawthornden 
codling, the golden Harvey, the white court- 
pendu, the Warwickshire pippin, Harvey’s rus- 
sets, the Bovey, the cockagee, the Dutch queen- 
ing, the John, the new red must, the old 
red must, the Pewsan queening, and the red 
streak. 

The varieties best fitted for the orchard, being 
strong and hardy in growth, and sure bearers, 
are the cockpit, the Dounton pippin, the Duchess 
of Oldenburgh, the Dutch codlin, Franklin’s gol- 
den pippin, the gloria mundi, the Hawthornden, 
the Kerry pippin, the Keswick codling, the red 
quarrenden, the Salopian pippin, the Saint 
Julien, the striped Juneating, the striped mon- 
strous rennet, the white colville, the Wormsley 
pippin, the beauty of Kent, the Bedfordshire 
foundling, the Blenheim orange, the cockle pip- 


| pin, the Courtwick, Cowarne’s queening, the 
_ Deeping, the Duke of Wellington, the Dutch 
| mignonne, Fearn’s pippin, the flower of Kent, 
the French crab, the French russet, the golden 
_ russet, the green nonpareil, the Hanwell souring, 


the king of pippins, Kirke’s Lord Nelson, the 
large russet, the incomparable crab, the Kentish 
broading, the Kentish fill-basket, the Kentish 
pippin, the lemon pippin, Lewis’ incomparable, 
the London pippin, Lucombe’s seedling, the mar- 
malade pippin, the Minshal crab, the Newtown 
pippin, the nonpareil russet, the Norfolk beaufin, 
the northern rennet, the pound apple, the Rib- 
ston pippin, the rymer, the seek-no-farther, the 
striped Holland pippin, and the Yorkshire green- 


'ing. The best varieties for grafting on paradise 
_ stocks are the beauty of Kent, the Borsdoffer, 


the Bringswood pippin, Christie’s pippin, the 
cockle pippin, the Cole apple, the Courtwick, the 
Delaware, the Duchess of Oldenburgh, the Dutch 
mignonne, the Emperor Alexander, Fearn’s pip- 
pin, the golden pearmain, several golden pippins, 
the Grange, the Gravenstein, the Herefordshire 
pearmain, the Hollandbury, the Isle of Wight 
pippin, the Kerry pippin, the Kilkenny codling, 
the Kilkenny astems, the King of the pippins, 


| Kirke’s golden rennet, the margil, several non- 


pareils, the Norfolk pippin, Padley’s royal George, 
the pomme grise, the red Astracan, the red In- 
gestrie, the reinette grise, the Ribston pippin, 


| the Sykehouse russet, and the Wyken pippin. 


The best varieties for growing on walls of either 
southern, eastern, or western aspect, generally 
ripening well, and always of exquisite flavour 
when newly gathered, are the American fall, the 
Beauchamp-well seedling, the Bringswood pippin, 
Christie’s pippin, the Cole apple, the Courtwick, the 


| Delaware, Fearn’s pippin, the golden pearmain, 


several golden pippins, the Isle of Wight pippin, 
the king of the pippins, Kirke’s golden rennet, 
the Male carle, the margil, the Newtown pippin, 


| several nonpareils, the Wyken pippin, the Syke- 


house russet, Padley’s royal George, the pomme 
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grise, the red Ingestrie, the reinette grise, and 
Ribston’s pippin. 

These lists of mere names are necessarily some- 
what vague, they unavoidably contain repetitions 
of the same varieties, and they are rendered ad- 
ditionally inexplicit by considerable ambiguity 
or unsettledness in the prevailing market nomen- 
clature of fruit. We would gladly both illustrate 
and extend them by brief descriptive notices of 
all the varieties, but are compelled by due care 
for the symmetry of our work to restrict ourselves 
to brief notices of only a very few.—The early 
Margaret or scarlet Hve apple is a middle-sized 
fruit ; its shape oval, but flattened at the ends; 
its eye shallow and wrinkled; its stalk short, and 
inserted in a shallow cavity; its sides slightly 
angular ; its colour, when ripe, a yellowish green, 
with some russet brown about the stalk, and 
a bright crimson marked with darker streaks 
toward the sun; its flesh whitish, but sometimes 
tinted with red next the skin, crisp and juicy; 
and its flavour saccharine, pleasantly acidulated, 
and exhaling a rich aromatic fragrance. The 
tree is middle-sized, grows erect, and bears well. 
—The oslin apple is a middle-sized, roundish, ob- 
late fruit; its eye wide and shallow; its calyx 
often prominent and a little wrinkled; its stalk 
short, and inserted in a wide and shallow cavity ; 
its sides sometimes slightly angular; its colour, 
when ripe, a bright yellow, speckled with russet, 
and clouded about the stalk ; its flesh yellowish, 
crisp, and juicy ; and its flavour delicate, sac- 
charine, and aromatic. The tree is dwarfish, 
makes erect shoots of a light gray colour, has 


light green leaves, and is an abundant bearer.— | 
The red Astracan apple is above the middle-size; | 
its shape roundish, but a little flattened at the | 


ends ; its sides irregular ; its eye broad and deep, 


but closed by the calyx, and uneven on the edge; | 


its stalk short, and deeply sunk in an angu ar 
cavity ; its colour yellowish, mixed with light 
red to the shade, and a deep cherry red covered 
with a purplish bloom to the sun; and its flesh 


very white, tinted with red next the skin, firm, | 
juicy, and well-flavoured. The tree is strong, | 
erect, and a good bearer.—The Kerry pippin is | 
about the middle-size ; its sides smooth, some- | 
times warted, and often nippled at the stalk ; its | 


eye broad, shallow, and wrinkled; its colour a 


bright yellow, pipped all over, and slightly tinted | 


with red toward the sun; its flesh yellow, crisp, 
and juicy; and its flavour saccharine and deli- 
cate. The tree is vigorous, makes downy, spurred, 


erect shoots, and is an excellent bearer.—The | 
spice apple, or aromatic russet, is a middle-sized | 
fruit; its shape conical; its sides obtusely angu- | 
lar; its eye wide, shallow, and much ribbed; its | 


stalk long, slender, and set in a deep cavity; its 
colour a greenish yellow in the shade, and a dull 
red or cinnamon to the sun, with interspersions 
of much russet throughout ; its flesh white, soft, 
and juicy; and its flavour rich, saccharine, and 
highly aromatic. The tree thrives in every situa- 


tion, makes slender declining shoots, and seldom | size ; its shape oval ; its eye prominent, but 


fails to yield a good crop.—The white russet is of 
large size; its shape irregular, but approaching 
to oblate rotund; its sides unequal and obtusely 
angular ; its eye large and furrowed ; its stalk 
short, and inserted in a large cavity; its colour 
greenish yellow, clouded with russet and white 
to the shade, and often delicately tinted with a 
light blush to the sun ; its flesh pale yellow, soft, 
and mellow ; and its flavour saccharine and rich. 
The tree grows erect, makes strong light - gray 
shoots, and has pale green leaves; and, though 
rather a thin bearer, compensates for the few- 
ness of its fruit by their size and richness.—The 
scarlet queening is about the middle size; its 
shape conical ; its sides irregular; its eye small, 
deep, and wrinkled; its stalk long, and set in a 
deep cavity ; its colour yellow, blotched, and 
streaked with red ; its flesh firm and juicy; and 
its flavour saccharine and aromatic. The tree is 
a good bearer.—The margil is of middle size; its 
shape conical ; its sides slightly angular; its eye 
small and wrinkled; its stalk slender and deeply 
set ; its colour a bright yellow, striped and 
clouded with red toward the sun, and shading 
into russet around the stalk and the eye; its 
flesh yellowish, firm, and juicy; and its flavour 
saccharine, vinous, and piquant. ‘The tree is 
vigorous, sends out delicate, diverging, and very 
downy and spurred shoots, has small lanceolate 
leaves on long foot-stalks, and is a good bearer. 
—The courtwick pippin is below the middle size ; 
its shape oval, with flattened head ; its sides 


‘smooth and sometimes warted; its eye large, 


shallow, sunk, and a little indented; its stalk 
short, set in a wide cavity, and often oblique; 
its colour yellow, mixed with russet, and ruddy 
to the sun; its flesh richly yellow, crisp, and 
juicy; and its flavour saccharine and agreeably 
acidulated. The tree is strong, makes slender 
and erect shoots, and is an abundant bearer.— 
The Ross nonpareil is a middle-sized, roundish 
apple; its sides smooth, but sometimes warted ; 
its eye shallow; its stalk about an inch in length, 
and deeply inserted; its colour yellowish, nearly 
covered with russet, and a deep red with darker 
stripes toward the sun ; its flesh firm and whitish ; 
and its flavour saccharine and fragrant. The 
tree is strong, makes slender shoots, has a spread- 
ing head, and is an abundant bearer.—The Ribston 
pippin is a large, oblate, rotund apple; its sides 
angular; its eye deeply furrowed, and closed by 
the calyx ; its stalk short, deeply inserted, and 
sometimes elbowed; its colour yellow, blotched 
with russet, particularly at the eye and the 
stalk, and spotted and striped with bright red 
toward the sun; its flesh yellow, firm, and some- 
times coarse; and its flavour saccharine and 
aromatic. It is very closely allied to the margil, 
yet scarcely equals that apple in flavour. The 
tree has a spreading growth, and sends out 
strong shoots with very downy extremities.— 


placed in a shallow basin; its stalk short, and 
inserted in a deep but narrow cavity; its sur- 
face uniform; its colour yellowish green to the 
shade, and reddish, interspersed with darker 
spots to the sun; its flesh yellow, firm, and 
juicy; and its flavour saccharine and highly 
aromatic. It is an excellent apple even in bad 
seasons. The tree sends up erect, brownish, 
downy shoots, has small oblong leaves, on long 
and slender foot-stalks, and is an abundant 
bearer—The green nonpareil is a middle-sized, 
roundish, oblate apple; its sides smooth; its eye 
shallow ; its stalk slender, inserted in a wide and 
shallow cavity, and sometimes elbowed ; its col- 
our yellowish green, clouded with russet, marked 
with dark specks, and a dull red to the sun ; its 
flesh crisp and juicy ; and its flavour saccharine, 
aromatic, and piquant. The tree makes slender, 
erect shoots, with striated or furrowed extrem- 
ities, has long oval leaves on long foot - stalks, 
and is a good bearer; but, when growing in old 
garden ground, is liable to canker—The Syke- 
house russet is below the middle size; its shape 
flattish ; its eye wide; its stalk short, and in- 
serted in a shallow cavity; its colour yellowish 
green, much clouded with russet, and of a dull 
red to the sun; its flesh yellowish and firm, but 
mellow ; and its flavour saccharine and pleasantly 
acidulated. ‘The tree has a spreading growth, 
makes gross shoots, and is very vigorous and a 
great bearer—The prickly seedling is a small 
round fruit; its sides smooth; its stalk thick, 
inserted in a wide cavity, and sometimes nippled ; 
its eye large and deep; its colour bright yellow, 
but russet around the stalk, and a bright red to- 
ward the sun; its flesh yellow, juicy, and mel- 
low; and its flavour saccharine and rich. The 
tree is vigorous, has an erect growth, and is a 
great bearer.—The reinette Franche & Cotes is a 
large oblong apple; its sides obtusely angular ; 
its eye deep, very wide, and irregularly furrowed; 
its stalk long, slender, and deeply inserted ; its 
colour green till quite ripe, and then yellowish, 


with some light reddish stripes to the sun, and’ 


specked with russet around the eye and the 
stalk ; its form, when perfectly ripe, a little 
shrivelled; its flesh yellowish, juicy, firm, and 
mellow ; and its flavour saccharine and rich. 
The tree has an erect and very strong growth, 
makes greenish - coloured shoots with a silky 
pubescence at their extremities, has oblong oval 
leaves, with remarkably parallel sides, and is an 
abundant bearer. 

About twenty varieties were in prime repute 
nearly a century ago; and, though not all in- 
cluded in the lists which we have given, most 
continue to enjoy a large portion, and many con- 
tinue to enjoy the whole, of their ancient repu- 
tation. Varieties of such thoroughly established, 
long tried, and universally admitted excellence, 
are eminently valuable, and deserve a brief de- 


The Beauchampwell seedling is below the middle , scriptive notice—The white or French rennet is 
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a large, fine fruit; its shape roundish; its colour 
a pale green, becoming a little yellowish when 
ripe, and having some small gray spots; and its 
flesh saccharine and juicy—The rennette grise is 
a middle-sized fruit; its shape like that of the 
golden rennet ; its colour a deep gray to the sun, 
intermixed with yellow to the shade; its flesh 
very juicy; and its flavour piquant.—The violet 
apple or pomme violette is a rather large fruit; 
its colour a pale green, striped with deep red to 
the sun; and its flavour saccharine and with a 
fragrance like that of sweet violets—The court- 
pendu is a very large apple; its shape oblong; its 
sides marked, from base to crown, with irregular 
risings or angles; its colour pale to the shade, 
and red to the sun; its foot-stalk long and slen- 
der, and its habit of growth uniformly pendulous, 
so as to have procured for it from the French 
gardeners its name of courtpendu.—The original 
codling and the original golden rennet are every- 
where known, and have been superlatively popu- 
larized by the several subvarieties of them which 
are in so general esteem.—The Margaret apple is 
a middle-sized fruit, and not so long as the ori- 


| ginal codling ; its colour a pale green to the shade, 
| and a faint red to the sun; its flesh firm ; and its 


flavour pleasantly piquant.——The Kentish fill- 
basket is a kind of codling, but larger in size and 
somewhat more elongated in shape than the nor- 
mal codling—Loan’s pearmain is a beautiful, 
middle-sized fruit ; its colour a beautiful red to- 
ward the sun, and a striping with red to the 
shade; and its flesh has a vinous flavour, but 
soon becomes mellow.—The quina apple isa small 
fruit, seldom larger than the golden pippin; its 
shape like that of the quina, especially toward 
the stalk; its colour russet toward the sun, and 
yellowish toward the shade.—The aromatic pip- 
pin is about the size of a nonpareil, but a little 
longer; its colour a bright russet toward the 


| sun; its flesh breaking ; and its flavour aromatic. 
| —The Hertfordshire or winter pearmain is a good- 


sized fruit ; its shape rather long than round; its 
colour a fine red toward the sun, and a striping 
with red toward the shade; and its flesh juicy 
and acidulated.—The Kentish pippin is a large 
and handsome fruit; its shape oblong; its colour 
pale green; its flesh breaking and juicy; and its 
flavour sharply acidulous——The Holland pippin 
is larger than the Kentish pippin; its shape more 
elongated ; its colour a darker green ; and its flesh 
firm and juicy—The monstrous rennet is a very 
large apple; its shape oblong; its colour red to 
the sun, and dark green to the shade; and its 
flesh liable to be very mellow.—The royal russet 
or leather-coat russet is a large fair fruit; its 
shape oblong, but broad toward the base; its 
colour russet like that of leather; and its flesh 
yellowish. The tree is tall, well-shaped, and an 
abundant bearer.—Wheeler’s russet is a middle- 
sized fruit; its shape round but flattened; its 
stalk slender; its colour a pale yellow to the 
shade, and a light russet to the sun; its flesh 
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firm and juicy; and its flavour very sharply aci- 


dulous.—Pile’s russet is not so large as Wheeler’s 
russet ; its shape oval; its colour a dark green to 
the shade, and a russet to the sun; its flesh very 
firm; and its flavour very sharply acidulous.— 
The nonpareil and the golden pippin, like the 
original codling and the golden rennet, are every- 
where known and universally approved, through 
the medium of their subvarieties—The haute- 
bonne used formerly to be often sold in the Eng- 
lish markets for the nonpareil; but it is a larger 
fruit than the latter, more inclining to yellow, 


brighter in the hue of its russet, not so flat in | 
shape, not so acidulous in flavour, earlier ripe, 


and sooner gone. 

North America has, for a considerable period, 
been celebrated for the great number and the 
surpassing richness of its varieties of apple-tree ; 
it could probably produce, from even its ill-culti- 


vated and almost natural orchards, a greater | 


number of thoroughly good varieties than are at 
present known in Great Britain; it is admitted 


all over Europe to excel the old world in the ag- | 


gregate excellence of both its apples and its 
peaches; and it has been regarded by some Euro- 
pean phytologists as “a grand laboratory of na- 
ture for the production of new ameliorated fruits,” 
or as possessing, in its soil or its climate or the 
joint influence of both, the power of progressively 
improving any variety of apple-tree through suc- 
cessive generations till it eventually attains a 
high degree of excellence. 
of great wealth in the quality and number of 
North American varieties of the apple-tree is cer- 


tain, the principles on which most phytologists | 
have hitherto attempted to account for it are un- | 


supported by observation and not very consistent 
with sound philosophy. All or very nearly all 
the kinds originally cultivated by the North 
American colonists were imported from Europe; 
some of the kinds most extensively cultivated 
and most highly approved at the present day 
were originally European ; and, in particular, the 


Spitzemberg apple of New York and the Baldwin | 


of Massachusetts, which are held in very great 
esteem, and have been extensively sent to Europe, 
were, in all probability, seedlings of the first gen- 
eration from good imported European varieties. 
Almost all the good apples of English America, 
from the earliest date of English possession, down 
to a considerable period after the date of Ame- 
rican independence, grew upon seedling-trees, 
raised from the pips or pomes of European varie- 
ties; and a large proportion of them upon seed- 
ling-trees of merely the first generation. The 
mode of propagation by budding and grafting 
was not known by peasants, farmers, and ordina- 
ry gardeners and orchardists; the establishment 
of nurseries, even in the sea-board districts of the 
New England states, was for a long time un- 
thought of; and, so late as at the commencement 
of the present century, three-fourths of all the 


fruit-bearing apple-trees in the United ed 


But while the fact | 
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were seedlings. Yet the rate of increase in the 
number of individual trees was wonderfully great ; 
so much so that for every seedling-tree which 
bore fruit in the year 1600, no fewer than one 
hundred bore fruit in the year 1700, and at least 
one thousand in the year 1800. So enormous 
was the proportion of orchard-ground previous 
to the establishment of nurseries, that, on the 
average, every farm of 100 acres had from 6 to 
10 acres under fruit trees; and as no market ex- 
isted for the orchard produce, every farmer easily 
found, amongst his great number of seedling- 
trees, more than a sufficient number of good ones 
to supply apples to his family, and indiscrimi- 
nately assigned the vast remainder for the use of 
| his hogs. Thus, seedlings of the first generation, 
all the way along from the first colonizing of 
America till the present day, have been good, or 
| at least have been similar in character to the 
parent plants ; seedlings of successive generations 
upon the same spot, must, in consequence of the 
' occupancy of the ground, have been compara- 
tively few in number, and scarcely ever sown or 
aided by man; and improved varieties, whenever 
_ any appeared, were not propagated by budding 
| and grafting, and could never have existed be- 
yond the limits of a single tree except by propa- 
gation as seedlings of the first generation. The 
many rich new varieties which have appeared in 
North America, therefore, are no such ameliora- 
tions by successive generation as the theories of 
European phytologists have supposed, but must 
be traced to the operation of a cause at once 
simple, obvious, profoundly philosophical, and in 
exquisite harmony with the general physical laws 
of the Divine providence. 
This cause is the intermixture of the pollen of 
| different varieties. Experimental florists, simply 
by the intermixture of pollen, can, at pleasure, 
vary the shade of a lily or the fragrance of a 
rhododendron, and have produced many thou- 
sands of new varieties of violets, fuschias, dahlias, 
and other select flowering plants, and perfectly 
astonishing ameliorations of the best varieties 
formerly known; and general cultivators of 
plants, whether farmers, gardeners, nurserymen, 
or practical phytologists, have, simply by the in- 
termixture of pollen, effected wonderful and very 
numerous improvements, as well as produced 
multitudinous new varieties, in many of the most 
useful culinary and agricultural plants. Nor is 
the apple-tree an exception to the power of in- 
termixed pollen, but very strikingly the reverse. 
| “Take a fruit tree of medium excellence ; average 
the opinions of the ‘ Pomological and Gardener’s 
Magazine,’ and call the Hawthornden of Scotland 
such. Plant it beyond the reach of foreign pol- 
len, and, I apprehend, its seedling offspring will 
not vary greatly from the parent standard ; some 
of the seedlings will produce better and some 
worse fruit. If those seedlings are planted so 
that their pollen intermix, the second generation 
will exhibit signs of further departure in im- 


provement and deterioration ; and this variation 
will be greater as the soil, climate, and culture 
are varied; so that, in many generations, if the 
pollen be not permitted to mix, and the climate 
and culture remain the same, the departure from 
the parent standard of goodness will be trifling ; 
but, on the contrary, if the pollen be indiscrim- 
inately mixed, and the climate and culture varied, 
the departure will be great.” Hither such im- 
proving or such deteriorating departure from the 
original as produces an entirely new and widely 


different variety is thus effected, mainly by the | 


intermixture of pollen, though partly by altera- 
tions of soil, climate, and culture, in the course 
of a few generations from any one apple plant; 
and precisely the same result is effected, solely 


by the intermixture of pollen, in a single genera- || 


tion between almost any two very different kinds 
of apple plants; not only so, but, in consequence 
of the mere intermixture of pollen from neigh- 
bouring blossoms, existing trees, without any 
generation whatever, will sometimes become mo- 
dified in their character and very sensibly altered 
in their fruit,—for example, a tree which pro- 
duces green apples may, by growing immediately 
adjacent to a tree which produces yellow apples, 
acquire the property of producing yellowish-green 
apples or even absolutely yellow apples. Now 
let the enormous numbers of North American 
apple-trees be glanced at, their original Huropean 
varieties, their indiscriminate intermixture, their 
great groupings in orchards, and their increase 
one-thousandfold in the course of two centuries ; 
and, by simply adverting to the power of inter- 


mixed pollen, we instantly understand how the | 


new varieties of North American apple-tree are so 
numerous, so strongly marked, and so exquisitely 
rich. 

When apple-tree plants are raised from seeds, 
whether the kinds for grafting upon or kinds in- 


tended to bear as seedlings, the pips orthe pomes | 


ought to be sown on dry ground in November or 
December, on wet ground in February. Almost 
all cultivators use the mere pips as seed, and even 
take care to clear them thoroughly from the 
pulp; and many in the south of England, when 
the plants to be raised are grafting sticks, sow 


pips which remain after pressing sour apples for | 


verjuice or cyder. But a decidedly more natural 
method, and one which cannot fail to educe a 
superior average healthiness and vigour in the 
plants, is either to sow the entire pomes, or to sow 
the pips in mould which has been well-manured 
with decayed apples. The flesh which surrounds 
the pips in all apples is clearly designed by the 
Creator to serve as the pabulum of the future 
tree; and its sugar, its malic acid, and its other 
constituent elements almost certainly bear to 
each other, in every variety of the plant, the 
exact proportion which will operate most benefi- 
cially on both the soil and the plumule. To with- 
hold the fleshy matter of the pomes, therefore, or 
even to substitute it with very carefully prepared 


a | 


| 


| 
| 


|| 


| stantly kept clear of weeds. 
|| October, if the plants have been healthy, they 
_ may be transplanted into clean, well-pulverized 
|| nursery-ground, set at the distance of one foot 


a 
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manure, is seriously to interfere with the natural 
economy of the apple’s vegetation, and must, to 
some extent, however imperceptibly, damage the 
constitution of the future plants. 

When pips are designed to be used as seed, 
and are obtained from the cyder manufactory or 
otherwise abstracted from the pomes, they ought 
to be preserved in dry sand, and kept out of the 
reach of rats and mice; and even after being 
sown, they ought to be protected from these ver- 
min by means of traps. The pips may be sown 
upon a bed of light earth, and covered to the 
depth of about half an inch. In spring, when 
the plants begin to appear, they must be care- 
fully weeded ; and if the season should prove to 


| be dry, they ought to be watered twice or thrice 


a-week. During summer, they must be con- 


In the following 


from plant to plant, in rows three feet asunder, 


_ and adjusted somewhat firmly in their places, by 
| lateral pressures of the soil. 


Stocks thus early 
transplanted do not require to be headed; yet 
when they incline to shoot downward, they must 


_ have their tap root shortened, in order that 
| they may be induced to send out horizontal roots. 
| If the soil is good, and kept clean from weeds, 


the stocks intended for dwarfs, may be grafted in 
the second spring after transplantation ; yet those 
intended for standards must not be grafted till 
the fourth spring, when they will be upwards of 
six feet in height. 

“A difference of opinion,” says Mr. Knight, 
“appears always to have prevailed respecting 
the quality of the soil proper for a nursery: some 
have preferred a very poor, and others a very 
rich soil; and both perhaps are almost equally 
wrong. The advocates for a poor soil appear to 
me to have been misled by transferring the feel- 
ings of animals to plants, and inferring that a 
change from want to abundance must be agree- 
able and beneficial to both. But plants in a very 
poor soil become stunted and unhealthy, and do 
not readily acquire habits of vigorous growth, 
when removed from it. In a soil which has been 
highly manured, the growth of young apple-trees 
is extremely rapid; and their appearance, during 
two or three years, generally indicates the ut- 
most exuberance of health and vigour. These 
are, however, usually the forerunners of disease, 
and the ‘canker’s desolating tooth’ blasts the 


hopes of the planter. I have seen many instances, 


in the black rich mould of an old garden, where 
young trees of the native crab could scarcely pre- 
serve their existence; and such mould appears 
almost equally fatal to the peach and nectarine 
trees. It has justly been remarked by Evelyn, 
that annual plants, having only a short time in 
which they are to fulfil the intentions of nature, 
readily accept any assistance from manure, and 
are rarely injured by the excess of it: but that 


trees, being formed for periods of long duration, 
are injured when attempts are made to accelerate 
their early growth by the stimulus of a large 
quantity of nutriment. In choosing the situation 
for a nursery, too much shelter, or exposure, 
should be equally avoided; and a soil, nearly 
similar to that in which the trees are afterwards 
to grow, should be selected, where it can be ob- 
tained. Pasture ground, or unmanured meadow, 
should be preferred to old tillage, and a loam of 
moderate strength, and of considerable depth, to 
all other soils.” 

The well-known variety called the Arbroath 
oslin or original apple, and all the burknot and 
codling tribes, grow freely from cuttings, and 
may be propagated almost as easily as poplars or 
willows. A new method of propagation has, 
within the last ten or fifteen years, been repeat- 
edly stated in public journals to have been in- 
vented and successfully practised in Bohemia,— 
to insert apple-tree shoots or cuttings in potatoes, 
and plunge them into the ground, leaving only 
an inch or two inches of the cutting above the 
surfaces; but this method has been fairly tried 
by experimentalists in Scotland, and found to be 
utterly inefficient. The general, indeed almost 
universal mode of propagation in Great Britain 
is by grafting or budding fine varieties upon the 
stocks of coarse, hardy, vigorous, straight grow- 
ing varieties; this method is facile, adapts itself 
to every form and size of required tree, and is 
applicable and efficient in the case of every kind 
of apple-tree; and, even in America, where the 
seedling system was so long universally preva- 
lent, this engrafting method is now in general 
use, nurseries being everywhere established, and: 
hardly any but the finest engrafted young trees 
being any longer in requisition. All stocks raised 
from the seed of crab-trees or of cyder varieties of 
apple-trees are technically called free stocks, and 


are employed for all orchard standards and for | 
The stocks of the paradise spe- | 
cies, as we formerly saw, are employed for dwarf | 


lofty espaliers. 


standards, for low espaliers, for the borders of 
gardens, and for low trees in any situation which 
are wished to bear fruit in comparatively early 
age, at the expense of becoming correspondingly 
soon exhausted. ‘ Some,” says Miller, “have 
made use of codling stocks for grafting apples, in 
order to stint their growth; but as these are com- 
monly propagated by suckers, I would by no 
means advise the use of them, nor would I choose 
to raise the codling trees from suckers ; but rather 
graft them upon crab stocks, which will cause 
the fruit to be firmer, last longer, and have a 
sharper flavour; and these trees will last much 
longer sound, and never put out suckers, as the 
codlings always do, which, if not constantly taken 
off, will weaken the trees, and cause them to 
canker; and it is not only from the roots, but 
from the knots of their stems, there are gener- 
ally a great number of strong shoots produced, 
which fill the trees with useless shoots, and render 
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them unsightly, and the fruit small and crum- 
led.” 
: The average distance from one another at which 
apple-trees upon crab-stocks ought to be planted 
for espaliers, is 20 feet for the smallest growing 
kinds, 30 feet for the middle-sized kinds, and 40 
feet for the largest growing kinds. Hxamples of 
the smallest growing kinds, among the long-es- 
tablished and generally known varieties, are the 
quina-apple, the golden pippin, and the pomme 
d’api; of the middle-sized kinds, the Margaret, 
the golden rennet, the aromatic pippin, the ren- 
nette grise, the white rennette, and most cod- 
lings; and of the largest growing kinds, the 
Kentish pippin, the Holland pippin, the mon- 


_ strous rennet, the royal russet, Wheeler’s russet, 


_ Pile’s russet, the nonpareil, the violet apple, and 


all the pearmains. 


Persons who have not ob- 


| served the vigorous growth of apple-trees, will 
_ think twenty feet for the smallest-growing varie- 


ties, and forty feet for the largest-growing varie- 
ties, too great distances, and will suppose that 
the trees can never so extend their branches to- 
ward one another as to cover the espalier; but 
if they will mark how widely standard-trees ex- 


_ tend their branches on all sides, and will remem- 


| occupy most of the space. 
_ trees are selected for planting, those of one year’s 
| growth from the graft ought to be preferred, and 


ber that espalier trees have to effect their lateral 
growth on only two sides, they will soon be con- 


| vinced that the distances are sufficiently close. 
| For the sake of both symmetry and economy, 


only trees of equal or very nearly equal habits of 


_ growth as to size, ought to be grown upon any 
| one espalier. Dwarf cherry-trees, currant-bushes, 


or other small fruiting plants may be planted be- 
tween the apple-trees, to bear for a few years, 
and to be cut away when the trees are ready to 
When young apple- 


all of greater age than two years’ growth from 
the graft rejected; the stocks should be sound, 
smooth, and free from canker; the small fibres 
of the roots ought to be entirely cut away, in 
order to prevent mouldiness in the ground, or 
any obstruction to the growth of new fibres; and 
the extremities of the roots ought to be short- 
ened, all bruised parts of the roots cut off, and 
all misplaced roots which cross each other cut 
away. The best season for planting is from Oc- 
tober to the middle or end of November, or either 
immediately or very soon after the fall of the 
leaf, in open and comparatively mild weather. 
A stake should be placed to each tree for the 
fastening of any precocious shoots; some tanner’s 
bark, rotten dung, or other protective covering 
matter should be placed about the roots, in the 
event of the winter being severe; and two or 
three stakes should be placed to each tree, before 
it begins to push in spring, to give the branches 
a horizontal fastening, and to effect for the tree 
a thorough establishing in its new quarters. In 
subsequent management, the knife ought to be 
wer sparingly used, and, except when there is an 
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absolute want of shoots to fill the spaces of the 
espalier, it ought never to be applied for the 
shortening of the branches; for when it is much 
used, it only multiplies useless shoots, and pre- 
vents branches from fruiting. The best method 
is to examine the trees three or four times dur- 
ing the growing season, to rub off all such shoots 
as are irregularly produced, and to train the 
others to the stake in their permanent position. 
The shoots, if gently bent from time to time as 
they are produced, will easily take the direction 
and place assigned to them, without the use of 
force or any risk of fracture. The cursons or 
spurs are the fruiting parts on all apple-trees, and 
will continue fruitful during many years, so that 
they ought never to be cut off. ‘“ Each variety of 
the apple-tree,” says Mr. Knight, “has its own pe- 
culiar form of growth; and this it will ultimately 
assume, in a considerable degree, in defiance of 
the art of the pruner. Something may never- 
theless be done to correct whatever is defective. 
When the growth of any variety is weak and re- 
clining, the principal stem should be trained to 
a considerable height, before it be allowed to pro- 
duce branches; and if any of these take an hori- 
zontal or pendant direction, they should be regu- 
larly taken off. One principal leading stem should 
be encouraged almost to the summit of the tree, 
to prevent a sudden division into two large 
boughs, of nearly equal strength ;¢for the fork 
which these form is apt to divide and break 
when the branches are loaded with fruit. All 
efforts to give the heads of young trees a round 
and regularly spreading form, whilst in the nur- 
sery, will be found injurious in the futuré stages 
of their growth. Large branches should rarely 
or never be amputated. In the garden-culture 
of the apple, where the trees are retained as 
dwarfs or espaliers, the more vigorously growing 
kinds are often rendered unproductive by the 
excessive, though necessary, use of the pruning- 
knife. I have always succeeded in making trees 
of this kind fruitful by digging them up, and 
replacing them with some fresh mould in the 
same situation. The too great luxuriance of 
growth is checked, and a disposition to bear is 
in consequence brought on.” 

Apple-trees for standards require, on the whole, 
to be transplanted and managed very similarly 
to trees for espaliers; but young trees of two 
years from the graft should be preferred, and 
older ones not rejected; such branches as cross 
each other or are ill placed should be cut away; 
the transplanted trees should stand at the dis- 
tance from one another of 50 or 60 feet in good 
soil, and 40 feet in inferior soil; stakes should 
be placed and fastenings made for protection 
against the winds, the fastenings so adjusted 
with the aid of haybands or woollen cloth as to 
prevent the bark from being rubbed or bruised; | 
strong fences should be maintained or erected 
for preventing the approach of cattle; the sur- 
rounding ground should be kept in a state of free 
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and clean tilth with the plough or the spade; 
no other pruning should be practised than the 
excision of branches which are broken or de- 
cayed, or of branches which cross one another, 
and which, if left, would rub and tear the bark ; 
and any suckers or low- growing shoots which 
may from time to time make their appearance 
ought to be entirely dissevered from their stems. 

The keeping of apples through the winter has 
provoked general attention, exercised much in- 
genuity, and educed a large amount of invention; 
| and still it continues to be far from well or uni- 
versally understood. Methods have been recom- 


| mended of preserving them on the shelves of 


| 
rooms inaccessible to frost; of burying them in 
the earth, in the same manner as potatoes; of 
placing them in layers or sheets, alternately with 
layers of straw or fern; of spreading them on the 
| floor of a loft, out of contact with one another, 
and exposed to a free ventilation from the exte- 
| rior air; of covering them with bran; of cover- 
ing or immersing them with dried white sand; 
of shutting them up in warm closets; of main- 
taining them in the low, unfreezing, uniform 
temperature of a cellar; of constantly excluding 
them from the light, but permitting the access 
of the air; of subjecting them to preliminary 
| 
| 
| 


sweating in heaps; of storing them immediately 
after being gathered; of very frequently, or so 
often as once a-week, examining them, wiping 
them, and removing all which show specks or 
other incipient symptoms of decay; of packing 
them in boxes or barrels with a thick covering 
of linen or other closely-textured cloth; and of 
wrapping them in paper, and packing them in 
close boxes. But, excepting the simple and easy 
conditions of keeping them dry, clean, and in- 
accessible to frost, all the really effective art of 
protecting apples from early decay consists in a 
careful gathering of them at the periods of their 
being ripe. The practice, so generally prevalent, 
of making what is called ‘a clean sweep’ of an 
orchard, or of clearing it at one gathering, is 
monstrously unphilosophical, and constitutes the 
true origin of probahly three-fourths of all the 
tendencies of a crop to early decay. Judgment 
is exercised in other harvestings, and why not 
in this? One variety of pea ripens later than 
another, and is allowed a longer time by the cul- 
tivator to remain ungathered; one variety of 
wheat is not quite ready for the sickle, when an- 
other variety has been cut, dried, and housed; 
and one variety of potatoe retains its haulm 
green to a later period than another, and is al- 
lowed to remain correspondingly longer in the 
ground, But many varieties of apples usually 
grow together in one orchard; these varieties 
generally differ very widely from one another in 
their dates of complete ripeness; even apples of 
one variety, growing upon one tree, are not all 
ripe at one period; and, therefore, the apples of 
an orchard, far more than the pease of a garden 


a — 


| 
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_ or the grains and green crops of a farm, ought to | 
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be gathered in a series of harvestings correspond- 
ing to their successive periods of ripening. Some 
kinds are quite ready for gathering very early in 
autumn; other kinds are usually not ready till 
the middle of December or even the early part 
of January ; and the kinds which yield the great 
bulk of crop for preservation till spring, extend 
their periods of ripening through a range of sev- 
eral weeks. When the fruit begins to drop freely, 
but not a day earlier, the harvesting of an or- 
chard ought tocommence. The gatherers should 
have ladders of sufficient length to reach to the 
top of the trees, and shallow baskets for receiving 
the fruit, and conveying it to the fruit-room. 
Only the ripest fruits of each tree, or those which, 
when raised to the level of the footstalk, part 
freely from the tree, ought to be taken; and they 
should be laid gently in the baskets, one by one, 
till the baskets are full, and then conveyed to 
the barn or the fruit-room, and removed, one by 
one, from the baskets to the barn-floor or the 
fruit-room shelves. Only a process like this is 
wise and economical; and it ought to be repeated 
every third or fourth day till the whole crop of 
the orchard is gathered. 

The fruit-room ought to be situated in the 
driest, coolest, and most shaded spot which com- 
ports with convenience, perfectly free from damp, 
suitable in size to the extent of the orchard, and 
previded with beech or piane-tree shelves, about 
two feet broad, and ten inches asunder. The apples 
must lie ten or twelve days in heaps on the barn- 
floor, or in sheets on the fruit-room shelves, to 
undergo the peculiar constitutional chemical ac- 
tion technically called sweating; and, during the 
whole of this period, if the weather be clear and 
dry, abundance of air must be admitted,—but if 


the weather be damp, the exterior air must be | 


completely excluded. At the end of the ten or 
twelve days, the apples must be wiped one by 
one with clean soft cloths; all which are not per- 
fectly sound must be removed, and those on the 
barn-floor may be packed in chests, barrels, or 
other suitable packages for final storing and for 
the market ; while those in the fruit-room, after 
the shelves are wiped on both sides to perfect 
dryness, must be returned to the shelves. About 
the end of January the latter ought again to be 
turned over, and any which are damp, as well as 
both sides of the shelves, carefully wiped. From this 
time, the room, in order to prevent the fruit from 
becoming shrivelled, must be kept close, and the 
apples handled only with the utmost gentleness, 
and never except for the removal of damp from 
themselves or the shelves. During the remain- 
der of the season, or till the end of summer, the 
apples must be lifted two or three times, and the 
shelves wiped to dryness ; and, on every occasion, 
the fruit ought to be handled only with gloved 
or at least perfectly dry hands, On every fourth 
or fifth day, too, the shelves should be examined 
by the eye, that every decaying apple may be 
removed, and its place thoroughly wiped. A 
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curious account of the modes of keeping apples 
among the ancients may be seen in Owen’s Agri- 
cultural Pursuits, or the 52d No. of the Quar- 
terly Journal of Agriculture. See articles Pyrus, 
Oxcuarn, EspALier, Grarting, Manic Actp, APHIS, 
Cyprr, and AntHonomus.—Tke Pomological Mag. 
—Ronald’s Pyrus Malus Brentfordiensis—Ouwen’s 
Agricultural Pursuits —The Quarterly Journal of 
Science —Loudon’s Encyclopedia of Plants—Mu- 
ler’s Gardener's Dictionary.—Marshall on Plant- 
ing. — Loudon’s Encyclopedia of Gardening. — 
Loudon’s Gardener's Magazine.—Mawe's Garden- 
er’s Calendar.—Transactions of the London Hor- 
ticultural Society.— The Quarterly Journal of Agri- 
culture.—Memoirs of the Caledonian Horticultural 
Society.— Journal of the Royal Agricultural Society 
of England.—Treatise on the Culture of the Apple 
and Pear by T. A. Knight. 
APRICOT,—botanically Armenzaca. A genus 
of fruit-trees of the drupaceous tribe, bearing blos- 
soms of the rosaccous family, and fruit closely 
allied to the cherry and the plum. The common 
species, Armeniaca vulgaris, formerly ranked with 
the plum-trees, and called Prunus Armeniaca, has 


| been generally supposed to he a native of Armenia; 


but it is assigned by some geographical botanists 
to the whole of the Caucasian region, by others 
to the portion of Africa which lies north of the 
Niger and south of the Atlas, and by others to 
the north-western districts of China. It almost 
covers some of the Caucasian heights to their 
summit; it isa large, spreading, profusely branched 
tree in Japan; it has sported itself into many va- 
rieties, both single-flowered and double-flowered, 
and is extensively cultivated as an ornamental 
plant, in most known parts of the Chinese terri- 
tories. It was known in Italy, under the name 
of Przecocia, in the time of Dioscorides ; and it is 
supposed to have heen introduced to Great Bri- 
tain in 1524, by Wolfe, a French priest, and gar- 
dener to Henry VIII. Its English name is either 
a corruption of the Latin word pracose, denoting 
earliness of fruiting, or, more probably, a corrup- 
tion of the names by which it is known in Tus- 
cany and Arabia, and which seem, in their turn, 
to be corruptions of the ancient name preecocia. 
The apricot tree, in its normal character, grows 
to the height of about fifteen feet, but, in its 
numerous varieties, and under diversified culture, 
varies in stature from a small undershrub to a 
tree of thirty feet in height. Some of the dwarf- 
ish and double-flowering varieties are highly 
ornamental, and may be cultivated in pots; some 
of the shrubby and the middle-sized varieties 
make a handsome figure in shrubberies and gar- 
dens; and even the tallest and best-fruiting vari- 
eties may be so planted and managed as to con- 
tribute almost as much pleasure to the eye by 
their blossoms and foliage as enjoyment to the 
palate by their fruit. “This tree, as well as most 
sorts of fruit-trees,’ remarks Hanbury, “is ex- 
ceeded by few in ornament; for, being permitted 
to grow in its natural state to twenty or thirty 


feet high, with all its luxuriancy of branches, 
covered with their delightful heart-shaped leaves, 
what a glorious figure will it present! But when 
we reflect on the fine appearance such @ tree 
must make early in the spring, when covered all 
over with the bloom of such fine flowers as those 
of the apricot are known to be, this enhances the 
value; and either of these motives is sufficient 
for introducing these trees into certain planta- 
tions. Add to this, some of the sorts, in warm 
well-sheltered situations, will produce fruit when 
growing in this manner, as well as if planted and 
trained against walls; so that additional returns 
will be made by the fruit to the curious planter 
of these trees.” 

The apricot, in a general view, is one of the 
earliest of our wall fruits, and next in esteem to 
the peach. The ripe fruit is second to no pro- 
duction of our gardens for jam or other preserves: 
it makes an exquisite liqueur, and gives a deli- 
cious flavour to ice; it excels all other garden 
fruits, in both beauty and agreeableness, for the 
purposes of pastry; and it possesses the recom- 
mendation, when used as a dessert, of being plea- 
santly astringent to the palate and somewhat 
strengthening tothe stomach. But the over-ripe 
fruit is divested of a large proportion of its aroma 
and its other elements of delicious flavour, and is 
clammy, comparatively insipid, and not so easy 
of digestion; and the unripe fruit is acidulous 
and strongly astringent, yet forms an excellent 
material fora tart. The apricot, like the plum, 
may be gathered unripe, and placed in a dairy, 
an ice-house, or any other cool place, to undergo 
a slow ripening; and will thus become available 
as a dessert during two or three weeks longer 
than its natural period. It is a. fruit, however, 
which agrees ill with the opposite process of 
forcing. 


Thirty-nine varieties of apricot tree have been | 
described in the Horticultural Society’s Cata- | 


logue; about fifteen or twenty have been closely 


examined by scientific botanists; and about eight | | 


or ten have been recommended by the most prac- 


tised horticulturists for general adoption into — 


gentlemen’s gardens. All these varieties are the 
offspring of Armeniaca vulgaris; and additional 
to them is the peach-apricot tree, producing a 


large fruit, and supposed to be a hybrid between | 


the apricot and the peach. Yet three other spe- 
cies of Armeniaca have recently been introduced 
to Great Britain; the Siberian, A. Siberica, in 


1788; the thick-fruited, A. dasycarpa, in 1800; 


and the Brigancon, A. Brigantiaca, in 1819. The 
varieties of the common apricot recommended 
for general adoption by the conductors of 
the Pomological Magazine are the hemskirke, 
usually ripe in the end of July; the royal, 
ripe in the end of August; the large early, 
ripe in the middle of July; the Breda, ripe in 
August ; the Moorpark, also ripe in August ; the 
Brussels, ripe in the beginning of August ; the 
orange, ripe in August; and the Turkey, ripe 
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late in August. All these varieties, except the | 
orange and the Brussels, are eminently suitable 
for dessert ; the orange, the Brussels, the Breda, 


| and the Moorpark, are eminently suitable for 


preserving; the trees of the Brussels and the 
Breda will grow as standards; and the trees of 
all the others require to be grown upon the 
wall. Myr. Lindley specially recommends all the 
same varieties as the Pomological Magazine, and 
adds the Roman, the red masculine, and the 
peach-apricot. The varieties which were in chief 
favour nearly a century ago, and which demand 
special notice on account of their long-established 
and well-tried celebrity, are the masculine, the 
orange, the Algier, the Roman, the Turkey, the 
Breda, and the Brussels. 

The masculine apricot is small, roundish, red 


_ towards the sun, greenish yellow to the shade, 
and distinguished more for the earliness of its 
_ habit than for the excellence of its flavour. 
' blossoms of this variety are often profusely abun- 
_ dant ; but in consequence of their appearing early 


The 


in spring, they are exceedingly liable to be much 


thinned by chills or frosts——The orange apricot 


is much larger than the masculine; and as it 
ripens, it changes to a deep yellow colour. But 
its flesh is dry and not highly flavoured, and 


_ serves better for tarts than for the table—The 


Algier apricot has an oval shape, a little com- 
pressed on the sides; it turns, when ripening, 
into a pale yellow or straw colour ; and its flesh, 
like that of the orange apricot, is dry and not 
highly flavoured. This variety has sometimes 


| been confounded with the common or normal 
| apricot.—The Roman apricot is larger than the 
| Algier, not so compressed in the sides, deeper in 


colour, and not so dry in the flesh—The Turkey 
apricot is larger than even the Roman, deeper in 


| the colour, firmer in the flesh, higher in the fla- 


vour, and globular in shape.—The Breda apricot 
is a large roundish fruit, and changes to a deep 
yellow when ripe; its flesh is soft, very juicy, 
and interiorly of a deep orange colour ; and its 
drupe is larger and rounder than that of any of 
the preceding varieties. This apricot was es- 
teemed the best of all which were known in the 
time of Miller ; and is eminently good when 
ripened on a standard.—The Brussels apricot 
is a middle-sized fruit, somewhat oval in shape, 
red with many dark spots toward the sun, 
greenish-yellow toward the shade, firm in the 


| flesh, high in the flavour, and often cracks be- 


fore it is ripe. This variety very nearly equals 
the Breda in excellence, and is sometimes pre- 
ferred to it; but it requires to be ripened on a 
standard, and is always late and deteriorated 
when grown upon the wall. 

All the varieties of the apricot tree are pro- 
pagated by budding upon plum stocks; and, 
with one or two exceptions, in which some nicety 


_ of adaptation is required, they will grow freely 
| upon free and thriving stocks of any varieties of 


the plum. All the wall kinds ought to be planted 
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against east and west walls, for if planted against 
a south one, they will produce mellowed and other- 
wise inferior fruit. The borders under the walls 
ought to be six or even eight feet wide, and not 
more than about two and a quarter feet deep. If 
the ground be a wet cold loam or clay, a bottom 
should be formed of stones or rubbish, and the 
borders raised above the level of the surface; and 
if the ground be chalk or gravel, the border ought 
to be wholly formed by the superposition of a 
sufficient depth of carried earth. The soil most 
suitable, either in these cases or in others of a 
less difficult or more natural character, is fresh 
or virgin earth from pasture land, cut ten inches 
deep, taken with the sward, laid out during 
twelve months to rot and mellow, and frequently 
turned and worked during that period, so that 
it may fully and minutely undergo the chemical 
action of the atmospheric air. This fresh and 
thoroughly prepared soil ought to be filled into 
the whole of the border two months before the 
time of planting the trees; and it should be 
raised to the height of four or five inches above 
the intended permanent level, in order that it 
may be settled to about that level when the trees 
are planted. If the soil be of proper temper— 
either dry, or at least not damp—the best time 
for planting is the month of October. The trees 
selected ought to be of one year’s growth from 
budding; and they should be prepared in the 
same manner as peach trees, and deprived of all 
strong foreright shoots. 
between each two trees, in good strong soil, or 
against a low wall, is twenty or twenty-two feet ; 
and, in moderate soil, eighteen feet. Let the 
planter make a hole where each tree is to stand ; 
let him place the stem about four inches from 
the wall, incline the top to the wall, and fix the 
tree in the ground; and then let him nail the 
branches to the wall, and cover the surface of 
the ground around the root with rotten dung. 
In the beginning of March, if the weather be 
good, or a little later if the weather be severe, 
let him cautiously unnail the branches, and with 
a sharp knife cut off the head of the tree, and 
shorten each shoot to about four or five eyes 
above the bud. In spring, if the weather be dry, 
let him give the trees gentle waterings ; and in 
summer, when the weather begins to be hot and 
droughty, let him place some sward or other 
similar cover around the roots to prevent them 
from being injuriously dried. During spring and 
summer, also, let him nail horizontally to the 
wall all new branches as they are produced, and 
let him cut away all foreright shoots. At 
Michaelmas, when the trees have done growing, 
let him unnail the branches, and cut off so much 
of them that the vigorous ones shall be only 
eight or nine inches long, and the weaker ones 
not more than five or six. Miller, who gives 
this last instruction, says, “I suppose many 
people will wonder at this direction, especially 
having allowed such a distance between the 


The proper distance | 


Ie 
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trees, believing the wall will never be filled by 
this management ; but my reason for it is, that 
I would have no part of the wall left unfurnished 
with bearing wood, which must be the case if the 
branches are left to a greater length at first, for 
it seldom happens that more buds than two or 
three shoot for branches, and these are for the 
most part such as are at the extreme part of the 
last year’s wood, so that all the lower part of the 
shoots become naked, nor will they ever after 
produce shoots; and this is the reason we see 
so many trees which have their bearing wood 
situated only in the extreme part of the tree.” 
The shoots, when shortened, ought to be renailed 
in as horizontal a direction as possible. During 
the second summer, the cultivator ought to pro- 
ceed almost as exactly as during the first; but 
let him never shorten any shoots in summer, or 
later in the season than April, except to furnish 
branches for filling vacant places on the wall; 
and let him, at Michaelmas, shorten the vigorous 
shoots to nine or ten inches, and the weaker ones 
to six or seven. The following year’s manage- 
ment ought to be similar; but great care ought 
to be used, year by year, not to hurt or displace 
the spurs or cursons of the preceding year’s 


| growth, to shorten branches at the winter prun- 


ing in such a manner as to throw out fresh wood 
in every part of the tree, and to cut entirely away 


| all luxuriant or supernumerary branches, or ra- 


ther to displace them as soon as they are pro- 


| duced. Bearing branches, in any part of the tree, 


cannot be too strong, provided they are kindly ; 
and supernumerary branches, when permitted to 
grow, effect an useless diminution of the vital 
energies of the plant. “I have often,” says Mil- 
ler, “ seen trees brought to so weak a condition 
as to be able only faintly to blow their blossoms, 
and then most or all of the bearing branches 
have died, which has given occasion to the owner 
to imagine it was the effect of a blight, when, in 
reality, it was only for want of right manage- 
ment. Iam fully persuaded half the blights we 
hear complained of proceed from nothing else 
but this.” In the management of standard apri- 
cot trees, very little pruning is required; yet, 
early in autumn, or at the commencement of the 
genial period of spring, all dead wood, and all 
such branches as cross one another, ought to be 
removed. The apricot is liable to the attacks of 
wasps, large flies, and the same insects and dis- 
eases as the peach; and though it suffers less 
than the peach does, it will derive advantage 
from being sometimes protected with a net. See 
articles Prunus, Prum, and Peacu.— Lindley’s 
Guide to the Orchard.—The Pomological Magazine. 


—Loudon’s Encyc. of Plants—Miller’s Gardener’s 


Dictionary —Marshall on Planting. 

APRIL. See Canenpar. 

AQUARIUM. A series of artificial appliances 
for the garden growth of aquatic plants. It 
usually consists of an artificial pond, with com- 
partments of various depths and adaptations, 


and provision for slow and constant circulation 
of the water; and, in some recent instances, it 
comprises apparatus for heating by means of 
steam-pipes, in order to suit the habits of tropi- 
cal aquatics. 

AQUATIC PLANTS. Plants which grow 
wholly or partially in water. Some grow in the 
sea, some in rivers, some in lakes and ponds, 
some in ditches and fens, and others in marshes 
and meadows; some grow in a state of total im- 
mersion, some float on the surface of water, and 
others merely require a spouty, spongy, or bibu- 


lous soil; some have a configuration peculiarly 
adapted to their watery habitats, some have an | 


organization adapted to amphibious life, or to al- 
ternations of immersion and droughty exposure, 
and others have a figure and constitution exactly 
similar to those of terrestrial plants, and, in some 
instances, are able to adapt themselves to com- 
paratively dry situations. 

The marine aquatics are by far the largest and 
most conspicuous class, and comprise the fuci, 
the ulvee, and many of the conferva. Some of 
the fuci, green as grass, have been brought up 


by the sounding-lead from a depth of upwards of | 


200 feet ; one, Laminaria pyrifera, has been occa- 


sionally found of the enormous length of 850 feet; | 


and several sometimes form floating marine mea- 


dows of great extent, and so dense as to entangle | 


ships and obstruct their sailing. The last of these 
kinds, such as are found floating in masses on 
the surface of deep parts of the ocean, are sup- 
posed to have grown upon rocks at unfathomable 
depths, and to have been eventually swept away 
and sent to the surface by powerful under-cur- 
rents. 
tants of the British coasts under the names of 


sea-weed, sea-wreck, sea-thong, and sea-tangs, | 


affording vast quantities of manure to sea-board 
farmers, and formerly burnt in vast heaps by the 
manufacturers of kelp,—attach themselves to 
stones and rocks on the borders of the sea and 
round the edges of bays and estuaries, and are, 
to a great extent, left uncovered to the air during 
the recess of the tides. From these fuci is ob- 


tained the iodine of the chemist and the phar- | 


maceutist ; and amongst them are the dulse and 
the laver, which many rough epicures of the 
lower classes are fond of eating.—The river aqua- 
tics comprise the chareaceze, some of the ranun- 
culaceze and potomagetons, and many of the con- 


fervoideze ; and among the last are the oscilla-_ 


torie, which grow with singular rapidity, and 
make remarkable movements almost similar to 
those of the lower kinds of animated beings. The 
paludal or fen aquatics are in some instances 
wholly and in others partially immersed: they 
inhabit lakes and marshy or stagnant waters 
with clear or tolerably clear bottoms; and they 
comprise such plants as /soetes lacusiris, Butomus 
umbellatus, and many species and varieties of the 
ranunculus and white water-lily tribes.—The 
palustral and semi-terrestrial aquatics require 
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Other fuci,—well-known to the inhabi- | 


————— 
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| afloat. 
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only spouty or very wet soil; and, in some in- 
stances, are capable of thriving on almost any 
ordinary ground; and they comprise some pop- 


| lars, and numerous willows, grasses, and other 


plants of considerable economical value to the 
farmer. 

Most aquatics are very curious in structure ; 
and many of the larger herbaceous aquatics of 
the rivers, ponds, and marshes are eminently 
handsome in either their foliage or their flowers. 
Were they not provided with some special float- 
ing apparatus, they would not possess sufficient 
air in their leaves to be buoyant, and would sink 
and drown like animals; and nearly all, except 
the palustrine and semi-terrestrial kinds, are, in 
consequence, the subjects of some remarkable 
and beautiful contrivance for keeping them 
The genera pontederia, trapa, and utri- 
cularia exhibit a distension of the leaf-stalk, so 
great as to have a swollen and gouty aspect; the 
genera typha, sparganium, nymphea, and sagit- 
taria, display myriads of air-chambers in the solid 


_ stem; the genus jussieua has its roots distended 


into vegetable swimming bladders; and the beau- 
tiful stove aquatic, Linunocharis Humboldtiz, pos- 
sesses such an enlargement and air-expansion of 
the midriff of the leaf, that the leaf, though loaded 
with thrice the actual weight it has to carry 
could not possibly sink,—yet not all the midriff, but 


| only the under side of it, and this in such adjust- 


ment to the adjoining flat or marginal portions, 


| that the suffocation of the leaf by the upsetting 


of it, and the consequent placing of its upper or 
breathing surface in contact with the water, is 
effectually prevented. . 
Quick growing ligneous aquatics, such as sey- 
eral of the most common kinds of willows, may 
sometimes be very advantageously planted by a 
farmer, When gaps exist, or injuries occur in 
such fences as are situated in low, swampy, or 
bogey places, the best method of filling or repair- 
ing them is to plant truncheons of willow, alder, 


_ and similar aquatics along the gaps for hedge- 


stakes, and along the banks for subsequent plash- 
ing down; and this method possesses the addi- 
tional recommendation of preparing a consider- 
able future supply of fuel. In such places, also, 
and in waste spots which cannot easily be sub- 
jected to any better kind of improvement, the 
planting of longer truncheons for pollard trees 
will make very compensating returns. In low, 


| spongy, boggy tracts near a stream, or in any 


other situation which combines the retention 
with the circulation of water, the planting of 
osiers and similar sorts of willows is probably as 
remunerating as any other business of a farm. 


| See Oster. 


A considerable number of the grasses are either 
wholly aquatic in the paludal or palustral sense, 
or possess such constantly thirsty habits that 
they will flourish only upon decidedly moist soils ; 
and they require, either as weeds or as cultivated 
plants, to be subdued or encouraged for the farm- 
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er’s purposes, in a manner strictly adapted to 
their peculiarly aquatic nature. The most use- 
ful of these are Alopecurus geniculatus, Festuca 
Jiuitans, Aira aquatica, Poa aquatica, and Agros- 
tis stolonifera. All these, except the last, if 
sown in mixture with other grasses, no matter 
how thickly, upon chalky, peaty, or very wet 
clayey lands, gradually and rapidly smother all 
the kinds sown with them, so as eventually to 
become solitary ; yet they well deserve attention 
on most wet soils,—they may, by good manage-. 
ment, be successfully sown among other grasses 
in the laying down of meadows,—and, whenever 
they truly thrive, they produce a great abun- 
dance of valuable fodder. The Agrostis stolonifera 
longiflora is so very peculiar and remarkable a 
grass, that the reader’s special attention to it, 
through the medium of our articles AcrostiIs and 
Frorin, will be well repaid. “The choice of these 
aquatic grasses must be regulated by the differ- 
ent degrees of moisture in the soil. On fens and 
morasses, if fiorin should not be chosen, perhaps 
there is none better, after a first drainage, than 
the water poa, which, by its spontaneous growth, 
will afford large crops, and at the same time allow 
the land time to settle. Such soils, however, 
consisting chiefly of decayed vegetable matter, 
require the aid of lime or some alkaline substance, 
to bring it into action; after which they may be 
brought, in the regular course of cultivation, to 
produce good permanent pasture. In situations 
not quite so wet, the flote fescue, flote foxtails, 
and rough-stalked poa may be added; and on 


land still better drained, the following mixture | 


has been recommended,—four quarts of flote fox- 


tail, two quarts of flote fescue, two pecks of | 
rough-stalked poa, two pecks of meadow foxtail, | 
two pecks of meadow fescue, and two quarts of | 


vernal grass.’"—The Botanical Legister.—Keith’s 
Botanical Lexicon—Youngs Farmer's Calendar. 
—Treatise on British Husbandry in Lib. of Useful 
Knowledge.—Loudon’s Encyc. of Agriculture. 
AQUILARIA. See Aton-TREE. 
AQUILEGIA. See CotumsBine. 
ARABIS. See Watt Cress. 


ARABLE LAND. Land capable of being tilled | 


with the plough. Arable land is very often, by 
an abuse of words, made to mean land in a state 
of actual tillage ; and, in this sense, it is not only 
much more limited than in its proper one, but 
constantly shifts and varies in its application to 
any one district or farm, with the alternations of 
ley or grass and active courses of rotation. Arable 
land, in its true meaning, comprises, not only all 
ground in actual tilth whether by the plough or 
by the spade, but all gardens, lawns, and deep- 
soiled meadows in thoroughly cultivated coun- 
tries, and all tracts of deep-soiled, open ground in 
the countries of the wild beast or the savage ; and 
it is contrasted to woodland, mountain pasture, 
morass, sandy wilderness, rocky ground, and all 
other varieties of the earth’s surface which are 
impracticable to the plough. Most of the arable 
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lands of the world have been formed by the agen- 
cies mentioned in our articles on AnLuvium, D1- 
LUVIUM, and Decomposition or Rocks; some have 
been laid bare or rendered available to man by 
the recession of the ocean and the bursting or 
draining of lakes; and a few have been formed 
by the decomposition of beds of pyrites, the erup- 
tions of volcanoes, the overflowings of the sea, and 
various artificial processes of draining morasses, 
changing the texture of dry bogs, and mixing 
foreign and fertilizing ingredients with arid 
sands. The composition of the different kinds of 
arable lands will be pointed out in the article on 
Soits; the distribution of arable lands in thor- 


‘oughly cultivated countries will be noticed in 


the article on Farms; and the methods of im- 
proving, cultivating, and managing arable lands 
will be detailed under the words Draining, 
Proveuine, Roration, Manures, and in several 
other articles.—Chaptal’s Chymistry of Agriculture. 
—Tnebig’s Chenistry of Agriculture British Hus- 
bandry.—Rham’s Dictionary of the Farm. 
ARACACHA,—botanically Arracacia esculenta. 
A perennial, herbaceous, tuberous-rooted plant, 
of the umbelliferous tribe. It has no beauty, 
but possesses remarkable utility in furnishing 
food for man, and might probably, by diffusion 
and judicious cultivatién, become one of the most 
valuable plants in the world. It grows indige- 
nously in New Granada and other parts of Colum- 
bia; it is there known under the name of Apio, 
and is considered the most useful and agreeable 
of all the plants, whose roots are used as human 
food; it has, for a considerable time past, at- 
tracted the attention of horticulturists both in 
Europe and the United States; it was, about fif- 
teen years ago, introduced by some botanists and 
amateur cullivators into Great Britain; and it 
has been made the subject of many interesting 
experiments and observations at Montpellier, at 
Geneva, at Fromont, in the south of France, in 
the south of England, and in other places. It 
does not thrive in the hotter regions of South 
America, acquiring very small size of tubers, and 
expending its main strength in the production of 
stems ; it thrives well in the districts whose mean 
heat is not greater than 60°, and best of all in 
the mountainous districts whose mean heat is 
between 58° and 60°; it is cultivated, with ex- 
cellent result, in the Caraccas; it promises to 
adapt itself very readily to the climate of Italy, 
Spain, and the south of France; and though 
hitherto it has required the heat of the green- 
house in England, it has thriven in a sufficient 
number of instances in the open air, to warrant 
the hope that it may speedily be so acclimated as 
to flourish under field cultivation in the hop 
counties of England, and especially in all thé 
southern and south-eastern counties of Ireland. 
We are not aware that any trials of it have been 
made in the counties of Cork, Wexford, or Kil- 


kenny; but we are sanguine as to the resi.ts 


whenever they shall be judiciously made; ad 
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we would suggest that, in the present disastrous 
state of potato cultivation, trials of the aracacha 
should be made throughout all the south and the 
centre of both Ireland and England. A figure of 
this plant is given in Plate X VIJ. 

The stems of the aracacha grow to the height 
of from two to four feet ; the leaves are long and 
pinnated, and resemble those of celery; and the 
roots are large fleshy tubers, somewhat resem- 
bling, in their form and clustering, the tubers of 
the dahlia. The knobs or tubers of the root, 
however, are of two clusters and kinds: those 
produced from the upper part of the root are 
comparatively small in size, incline upwards, and 
individually produce several germs or shoots to- 
ward the tip; and those produced from the cen- 
tral and lower parts of the root, are larger than 
the former, descend into the soil, excel the root 
itself in tenderness and in the delicateness of 
their flour, and are the kind preferred for food 
and generally brought to table. Hight or ten of 
these large and chief tubers, besides small ones, 
are produced by each parent root; they are shaped 
somewhat like a cow’s horn, but taper suddenly 
off, and terminate in a few small fibres; they 
have a diameter of 2 or 24 inches in almost every 
part of their length, except the more tapering 
extremity ; and the largest of them has usually a 
length of 8 or 9 inches. Different varieties of 
the plant have respectively white, yellow, and 
purple tubers; but all the varieties are quite or 
very nearly identical in nutritiousness, flavour, 
and other principal properties. In the district 
around Santa Fé, where the plant is indigenous, 
and where its tubers are as universally used for 
food as those of the potatoe are in England, it is 
propagated by planting pieces of the root, each 
containing an eye or shoot, and it acquires in 
three or four months a sufficient size and ripe- 
ness of tuber to be suitable for culinary purposes, 
and, when allowed to grow during six months, 
increases the tubers to a vast size without any 
deterioration of their flavour. Mr. D. Fanning 
of London, describing in 1829 the mode of culti- 
vating the plant in the Caraceas, says, “Take a 
young plant or sucker, and cut it close to the 
top, leaving only two leaves on it. After it is 
cut, let it remain a day or two in the shade, in 
order to allow the cut part to heal. Plant them 
out early in April, about two feet apart, on the 
top of drills, barely placing the plants in the 
earth. Let them remain thus till the latter end 
of August or beginning of September, when the 
roots will be fit for use. Then take up both root 
and plant, and place them in a warm dry situa- 
tion until April, and then prepare again for plant- 
ing as stated above.” The mode of experimental 
cultivation in England, is in deep black mould, 
in a temperature as nearly as possible ranging 
between 55° and 62°. Mr. Hamilton, at Ply- 
mouth, where the mean temperature of the month 
of July is 63° 50’, found his experimental araca- 
cha plant to grow more luxuriantly in the open 
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air than in the house, and to thrive and flourish 
beyond his most sanguine expectation. 

The tuber is tender, and easily cooked, and is 
prepared for food in the same manner as pota- 
toes, but requires to be very thoroughly boiled. 
It is grateful to the palate, congenial to the 
stomach, and at once so nutritious and so easy of 
digestion as to be a fit ‘principal aliment to young 
children, sick adults, and all persons of feeble or 
impaired powers of digestion, Its flavour has a 
medium character between that of the potatoe 
and that of the parsnip. Some persons relish it, 
and others rather dislike it, at the first time of 
tasting it; but even the latter speedily relish it, 
and all persons like it increasingly the longer it 
is used. A fecula manufactured from it is em- 
ployed as both starch and pastry-flour; and the 
pulp of it enters into the composition of certain 
South American fermented liquors, which are 
supposed to be efficacious as tonics. The tubers 
have been thought to resemble in flavour and 
other properties the small, sweet, pleasant, fari- 
naceous, nutritious tubers of the great earth-nut, 
Bunium bulbocastanum, and Bunium flecuosum, so 
well known in many of the dry pastures of Great 
Britain, and so greedily sought after and highly 
relished by hogs and children.—Ourtis’s Botanical 
Magazine—Loudon’s Gardener's Magazine.—Re- 


| pertory of Inventions—Quarterly Journal of Agri- 


culture. 

ARACHIS,—popularly American Harth-nut. A 
genus of annual plants of the pea tribe. The 
species hypogzea or underground is the only one 
well known; it derives its name from the curious 


| circumstance of the pods forcing themselves into 


the soil, and there ripening their seeds; it was 
introduced to Great Britain from South America 
in 1712; it is supposed to be a native of Africa, 
and to have been taken by slaves to the new 
world; and it is profusely cultivated in all the 
warmer parts of both South and North America. 
Its seeds are used in South Carolina as a substi- 
tute for chocolate ; in eastern countries, as a sub- 
stitute for almonds; and in Cochin-China, for the 
expression of an oil which feeds lamps and serves 
the same purposes as oil of olives. In the dis- 
trict around Paris, the plant is raised on hot- 
beds, and transplanted to the open gardens, there 
to ripen its pods for use in the same manner as 
other esculent legumes; and in England, it has 
been brought to maturity, and proved very pro- 
lific, in the stove. Its stem attains the height 
of two feet ; its branches trail upon the ground ; 
its flowers are yellow, appear in May and June, 
and are produced singly on long foot-stalks ; and 
its pods so completely bury themselves in the soil 
that, unless the ground is opened, they cannot 
be found. The negroes are said to have known 
its burrowing habit during many years before 
their masters, and to have surreptitiously helped 
themselves to its seeds. ; 
ARALIA. A genus of plants, nearly allied to 
the umbelliferous family, and forming the type 
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of the order Araliaceze. The most conspicuous 


species is the An@unica-TREn, which has been | 


noticed in its own alphabetical place ; three other 
species, the hispid, the berry-bearing, and the 
naked-stalked, all deciduous ornamental plants 
and natives of North America, the first an under- 
shrub, the second an herb, and the third a climber, 
have been introduced to the gardens of Britain ; 
a fifth species, the umbel-bearing, exudes an aro- 
matic gum resin from its bark ; and about twenty- 
seven other species are known to botanists.——The 
tribe Araliaceze comprises the genera aralia, cas- 


sonia, hedera, actinophyllum, gastonia, and panax; | 
it is nearly allied to the extensive order umbelli- | 


ferze; it possesses much beauty of foliage, parti- 
cularly in the ivies and the actinophyllums; it 
has generally tonic roots, with, in some instances, 
the flavour of the parsnip ; and, except in its fruit, 
it closely agrees in medicinal properties, as well 
as in other matter, with the great umbelliferous 
family. 

ARAUCARIA. See Avracartra. 

ARBEEL. See ABELE. 


ARBITRATION. A private mode of deciding | 


differences, by a voluntary reference of disputed 
claims to the decision of one or more persons 
named as arbiters by the parties. 
of terminating disputes certainly deserves encour- 
agement, on account of its tendency to diminish 
expense to parties, and to allay that heat and 


animosity which is too often produced and fos- | 


tered by the proceedings in a public court of 
justice. 


contract entered into by the parties, whereby 
they fix and determine the matters in con- 
troversy, define the powers of the arbiters, 


and mutually bind themselves to abide by the 


award. 


This method | 


The decision or award of the arbiters | 
proceeds upon a deed of submission, which is a _ 


<a 


Experience having shown the great advantage | 


of these peaceable and private tribunals—especi- | 
ally in settling matters of account, and other | 


mercantile transactions, which it is extremely 
difficult to adjust on a trial at law—the English 
legislature established the use of them by statute 
9 and 13, William III., c. 15, which enacts, that 


all merchants and others, who desire to end any | 
controversy, (for which there is no other remedy | 
but by personal action or suit in equity,) may | 


agree that their submission of the suit to arbitra- 
tion or umpirage shall be made a rule of any of 
the king’s courts of record; and after such rule 
made, the parties disobeying the award shall be 
liable to be punished as for a contempt of the 
court, unless such award shall be set aside for 
corruption or other misbehaviour in the arbitra- 
tors or umpire, proved on oath to the court within 
one term after the award is made. And in con- 
sequence of this statute, it is now become a con- 
siderable part of the business of the superior 
courts, to set aside such awards, when partially 
or illegally made; or to enforce their execution, 
when legal, by the same process of contempt as 
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is awarded for disobedience to such rules and 
orders as are issued by the courts themselves. 

When a submission is made to two or more 
persons as arbiters, it is usual to stipulate, that 
another person shall be called in as umpire, (¢m- 
perator or impar; in Scotland, oversman), in case 
of disagreement ; to whose sole judgment the dis- 
pute is then to be referred. 

The decisions of arbiters have been at all times 
so favourably viewed that among most nations 
they are not reducible on the ground of injustice 


| or iniquity, but only on the ground of corruption. 


By the old practice of Scotland, indeed, decrees- 
arbitral were reducible on the head of iniquity 
in the judge, or of enormous lesion of the party ; 
but by act of regulations 1695, c. 25, it was de- 
clared, that no decree-arbitral, proceeding on 
written submission, should for the future be re- 
ducible on any ground but those of corruption, 
bribery, or falsehood. Of course all decrees in 
which the arbiters have exceeded the powers com- 
mitted to them, are reducible; they may also be 
challenged when the arbiter has not fully heard 
parties, or where he has taken proof in absence of 
one of the parties, or pronounced a decision pal- 
pably at variance with the principles of justice. 
Arbiters are but private persons, in whom the 


| law has vested no jurisdiction; and, hence, they 


cannot compel witnesses to appear and depose 
before them, or possessors of writings to exhibit 
them. But this defect is supplied in Scotland by 
the court of session, who, at the suit either of the 
arbiters, or of either of the parties, are in use to 
grant warrants in course for the citing of wit- 
nesses, or for the exhibition of writings before 
the arbiters. 

As arbiters derive their whole powers merely 


| from the consent of the parties submitting, their 


award or decree, if it be not given in strict con- 
formity to those powers, is null, not being founded 
upon any proper authority. Hence arbiters can- 
not inflict, on the parties submitting, any penalty 
or fine higher than that which they themselves 
have agreed to in the submission. Hence also, 
if the parties submitting limit the power of the 
arbiters to any fixed day, decree cannot be pro- 
nounced after that day; though it may, zn ipso 
termino, 1. e. on the very day betwixt and which 
the arbiters had powers given them to decide. 
Where arbiters take upon them expressly to de- 
termine points not referred to them, the decree- 
arbitral may be declared null, upon an action of 
reduction, as being pronounced wltra vires com- 
promissi. ; 

ARBOR VITA,—botanically Thuja or Thuya. 
A genus of ornamental evergreen trees, of the 
cone-bearing tribe. It takes its popular name 
from the circumstance of its tree being very em- 
inently evergreen, and not from any allusion to 
the tree of life in the Garden of Eden; and it 
takes its botanical name, which means sacrificial, 
from the circumstance of the timber of some of 
its species giving out an agreeable odour when 
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burnt, and having been used in the ancient rites 
of sacrifice. Nine or ten species of it are known 


-to botanists; but only six have been introduced 


to Great Britain; and only two of these six, to- 
gether with one well-defined variety, are in gen- 
eral British cultivation. 

The American or common species, Thuja oeci- 
dentalis, is a native of North America, and was 
introduced to Great Britain in 1596. It was, for 
upwards of 150 years, the only species known in 


this country; and though now less esteemed for | 


ornamental purposes than some other species, it 
still continues pre-eminent for purposes of utility. 


It usually attains a height of about 25 feet, and | 


occasionally rises to the height of 30 or even 40 
feet ; but is generally grown in this country only 
as a tall shrub or miniature tree. In its youthful 
or shrub-like condition, it is decidedly ornamen- 
tal; and though of sombre and almost lugubrious 


character—suited more to the cemetery than to | 


the pleasure-ground—it very effectively contrasts — 


with plants of lighter outline, gayer aspect, and 
less unusual foliage ; and, in consequence of hav- 
ing a full appearance, and yet flowering in feather- 
like tuftlets, it gives great richness to promiscu- 
ous or heterogeneous masses of shrubs. Its leaves 
are imbricated, and, as compared to those of most 
of other cone-bearing trees, seem broad, elabo- 
rate, and arabesque; in an advanced state of the 
tree, they become much thinned or scattered ; 
and, when bruised, they emit a strong and, to 


many persons, very disagreeable smell. InCanada, | 


it grows as a forest-tree, and is universally re- 
garded as furnishing more durable timber than 
any other tree. Its trunk is sawn into planks 
and boards for the building of houses and boats; 
its branches are used for posts and fences; its 
smaller branches and its spray are used for mak- 


ing besoms; and its leaves are employed as the | 
chief ingredient of a salve which the natives apply | 
for the cure of rheumatism. Fences made of it | 


last three or four times longer than those con- 
structed of any other wood. In England, its 
timber has been used principally by the cabinet- 
maker and the turner. Michaux asserts this 


timber to be exceedingly durable; and Hanbury | 
—speaking more, however, from theory than from | 
experience—says, “the wood is reddish, firm,and | 
resinous, so that we may easily judge of its valne | 


for curiosities of most sorts, when worked up by 
the respective artificers of turnery, joiners, cab- 
inet-makers, &c.” The finest trees are always 
raised from seed; but very good trees may be 
raised from either layers or cuttings. The seeds, 
used for raising plants, ought to be sown as soon 
as ripe or early in spring, in pots filled with a 
mixture of peat and loam. The plants grow best 


in moist sandy loams, yet will become decidedly | 


fine trees either in dry sandy soils or in damp 


clayey lands. The young plants will be most ad- | 


vantageously removed from the pots to the open 
ground in October, yet may be removed in any of 
the months of winter or spring; and they ought 
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to be planted at the distance of only a yard from | prove to be perfectly hardy.—Loudon’s Encye. of 
plant to plant, and afterwards thinned and man- ! Plants.—Miller’s Gardeners Dictionary.—Marshall 


aged according to their several hardiness and 
growth. The first arbor vita introduced to 
Europe was planted in the royal grounds at 
Fountainbleau in the reign of Francis I. In 
1780, an arbor vite at Bargoly in Galloway, mea- 
sured 5 feet 4 inches in girth; and at a meeting 
of the Prussian Horticultural Society in 1830, a 
paper was read giving an account of an arbor 
vitze at Heidelberg 212 years of age. 

A well-established variety of the American 
arbor vitee is denser or more ramified and com- 
pact than the normal tree, and has the botanical 
name of densa, and the popular one of close- 
branched. Another variety, if indeed it be not 
the same as the preceding, was discovered by Mr. 
Hanbury, and called by him the American sweet- 
scented arbor vite. He says respecting it, “It 
came up from some scattered seeds at the bottom 
of a box I had from Pennsylvania. It has the 
same dusky look in winter as the common sort, 


_ though it is better furnished with branches; 


neither are they produced so horizontally, or 


_ hang down in the manner of the common sort. 
| What makes this sort most valuable is the pro- 
| perty of its leaves; for being bruised, they emit 
_ a most refreshing odour, which is by many sup- 


posed to be as fine aromatic as any we have.” 
The Chinese arbor vite, Thuja orientalis, is a 
native of China, and was introduced to Great 
Britain in 1752. It is much more beautiful than 
the American species, and has, in a very great 
degree, superseded it as an ornamental plant. Its 
branches are more numerous, grow in a more 


_ erect manner, and are more picturesquely grouped, 


| and they have a smooth and light brown bark ; 
_ andits leaves are smaller and more numerous, and 


have a pleasant, light green colour. Fougeroux 


| regarded this species as the Thuja of Theophrastus. 


The jointed arbor vite, Thuja articulata,is a native 
of Barbary, grows 15 feet high, and was introduced 
to Great Britain in 1815; the African arbor vite, 


_ Thuja cupressordes, is a native of the Cape of Good 


Hope, grows to the height of 10 feet, end was in- 
troduced to Great Britain in 1799; but both of 
these species are tender, and require to be culti- 


| vated, the latter in the greenhouse, and the former 


in the frame. Three other species or varieties 
have recently been introduced,—the plaited arbor 
vite, Zhuja plicata, from Nootka Sound; the 
weeping arbor vite, Thuja pendula, from Tar- 
tary ; and Lucas’s arbor vite, Thaja Caroliniana, 
from Carolina. But several unintroduced Chinese 


| and Japanese species and varieties which have 
_ recently become known to botanists, are said to 


possess great beauty, and would be fine acces- 
sions to our woods, shrubberies, and parks. Thuja 
dolabrata, in particular, is described by Koempfer 
and Thunberg, who saw it in its native soil, as a 


| vast, lofty, and beautiful tree, the fairest of all 


the evergreens ; and it grows in such latitudes as 


| indicate that, if brought to Britain, it would 


on Planting—WNicol’s Planters Calendar.—Gil- 
pin’s Forest Scenery.—Dictionnaire d Histoire Na- 
turelle. Paris 1819. Tom. xxxiv. 

ARBORETUM. A systematic garden collec- 
tion of ligneous plants, or of trees and shrubs. 
Specimens of about 2,500 species of trees and 
shrubs, exclusive of roses, are requisite for the 
formation of a complete Arboretum Britannicum 
or collection of all the kinds which are at present 
growing in Great Britain. Such a collection 
may be so disposed, on the principles of landscape 
gardening, as to produce anumerous and elaborate 
series of most imposing and picturesque groupings; 
but it undoubtedly better serves the purposes 
of science and utility, when tastefully arranged 
on the principles of systematic botany; and, in 
either case, but especially in the latter, it minis- 
ters largely to the knowledge and enjoyment of 
all persons who have access to it, contributes 
valuable information to the farmer, the gardener, 
the forester, the nurseryman, the young botanist, 
and the general student, and makes visitors feel 
as if wandering in other climes, conversing with 
other nations, and looking in succession upon the 
woody wildernesses of America, the icy table- 
lands of Tartary, the savannahs of the Missouri, 
the eternal snows of the Himalaya, and the un- 
trodden forests of Patagonia. Scotland and IJre- 
land are dismally poor in arboretums; and even 
England is far from being rich. Two of the best 
in our country are one at Derby and one in the 
grounds of the London Horticultural society ; 
and several very good and comparatively exten- 
Sive ones exist in connexion with nurseries, par- 
ticularly in the vicinity of London. 

“The Derby arboretum,” says Mr. Loudon, “is 
situate in the outskirts of the town; the extent 
about 11 acres; the form long, narrow, and irre- 
gular; the surface is flat, apparently level, but 
with avery gentle inclination from the north- 


east to the south-west; and the soil is loamy, on | 


a gravelly or loamy subsoil. The situation is 
open, but not much exposed to high winds; water 
is to be found at the usual depth to which wells 
are dug, and there is one small pond which 
is never dry at any period of the year. Every 
part of the ground admits of drainage; but all 
the drains must terminate at the south-east 
corner, where alone the water can escape. The 
soil is particularly well adapted for the growth 
of trees, as is evident from the belt which sur- 
rounds great part of the grounds, and which was 
planted some years ago by Mr. Strutt. The most 
important feature in this piece of ground, with 
reference to its adaptation for a garden of recrea- 
tion, is, that there is no distant prospect, or view 
beyond the grounds, worthy of being taken into 
consideration in laying them out ; or at least none 
that may not, in a very few years, be shut out by 
the buildings of the town, which are increasing 
fast on every side. The instructions given to me 
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by Mr. Strutt respecting laying out this public 
garden were, that it was intended to be a place 
of recreation for the inhabitants of Derby and 
the neighbourhood, and for all other persons who 
chose to come.and see it; that it should be open 
two days in the week, and that one of these days 
should be Sunday, during proper hours; and that 
on other days a small sum should be required 
from persons entering the garden; or yearly ad- 
missions should be granted for certain moderate 


sums. That the gardens should be so laid out 


and arranged as not to be expensive to keep up; 
that a flower-garden and cottage, with the plan- 
tations already existing, should, if possible, be 
preserved; that a tool-house covered with ivy 
should also be preserved; that two lodges with 
gates, at the two extremities, should be built ; 
and that each lodge should have a room, to be 
considered as a public room, into which strangers 
might go and sit down, taking their own refresh- 
ments with them, without any charge being made 
by the occupant of the lodge, unless some as- 
sistance, such as hot water, plates, knives, and 
forks, &c., were required, in which case a small 
voluntary gratuity might be given. That there 
should be proper yards and conveniences at each 
lodge for the use of the public, apart from those 
to be exclusively used by the occupant of the 
lodge. That there should be open spaces in two 
or more parts of the garden, in which large tents 
might be pitched, a band of music placed, dancing 
carried on, &c, That certain vases and pedestals 
now in the flower-garden, and also certain others 
in Mr. Strutt’s garden in Derby, should be re- 
tained or introduced; and, finally, that some 
directions should be left for the management of 
the garden.” 

One of the nurseries at Camberwell! may be re- 
ferred to for illustration of what an arboretum is, 
what private enterprise can effect in forming 
one, and what benefits might result from planting 
one on even a limited scale on every large estate. 
It was founded in 1830, and noticed as follows, 
in July of next year, by Mr. Loudon :—“ We are 
most happy to state that Mr. Buchanan, junior, 
by extraordinary exertions during last autumn 
and winter, has collected together upwards of 
600 species and varieties of trees, and more than 
1,200 species and varieties of shrubs. These he 
is now arranging on both sides of a winding walk, 
on borders 8 feet broad, and which, when united, 
form a length cf 320 feet. The shrubs are placed 
in three rows in front, and ranged into three 
classes according to their heights: the trees form 
one row behind the shrubs. Both trees and 
shrubs are arranged alphabetically. The aver- 
age distance between the trecs is 3 feet ; but, not 
being crowded on either side, the extension of 
their branches will not be interrupted in two 
directions, though it will in the direction of the 
line. Though the shrubs are planted in three 
rows, yet each genus is kept by itself; the tallest 


from the walk, the shortest next the walk, and 
the intermediate sizes in the line between. When 
all the shrubby species of a genus are tall, they 
are placed in the third row; and when they are 
all short, in the first row; and the sizes are so 
distributed that the three rows are tolerably 
equally filled. For example, all the helianthe- 
mums are planted in the first row, and they, of 
course, extend so far along that row as to allow 
of several genera being introduced in the two 
rews behind them. Much room is thus saved 
(which, in a nursery so near London, is an impor- 
tant object), and the alphabetical order still pre- 
served. Hach tree and shrub will be named ac- 
cording to the nomenclature of our Hort. Brit., 
and on every tally, preceding the name, there 
will be a number. These numbers being all in 
regular series, should any tallies be taken out and 
transposed, they are easily replaced in correct 
order. As additions are made, the number of 
the species immediately preceding is put on the 
tally, with the addition of the letters of the 
alphabet in regular series, as exemplified in our 
supplement to the Hortus Britannicus.” 

It cannot be denied that much is lost, in a pic- 
turesque or ornamental view, by an attempt to 
arrange arboreous plants according to the affinity 
of their position in any system of scientific classi- 
fication. It seems but fair to state the disadvan- 
tages of arboretums, in this respect, as freely as 


we have adverted to their utility; and this we | 


cannot better do than in the words of Mr. Pax- 
ton in his ‘ Magazine of Botany.’ 


tony, and a slovenly displeasing irregularity ; two 


extremes equally to be deprecated in landscape | 


gardening. Paradoxical as this may appear, it is 
not the less correct. The uniformity alluded to 
is local, differing widely from comprehensive 
unity, it is confined to the different beds or plots 
set apart to the species of certain genera or tribes. 
These frequently assimilate so closely to each 
other in appearance, that in one place will be 
seen a bed of trees all evergreens; in juxtaposi- 
tion a cluster of dwarf shrubs, all flowering at 
the same time, and equally near; but in the op- 
posite direction a group of the largest kind of 
deciduous trees. All these are monotonous in 
themselves, while viewed in connection and com- 
parison with each other they present a total look 
of congruity. 

“ Nothing can be more adverse to genuine prin- 
ciples of landscape disposition than the system 
above described. Diversity of outline, of the 
form, colour, season, and duration of the foliage 
and flowers, is absolutely essential to the beauty 
of any scenery. Without this it appears sombre, 
formal, constrained, in one word, unnatural; and 
much as the imitation of nature has been despised 
by mere theorists, it is and must be the system 
pursued by all who would attain any eminence 
in this art. On the other hand, let it not be for- 


of the species being planted in the row farthest ; gotten that a garden is the medium which asso- 


The scientific | 
arboretum, Mr. P. says, “creates a dull mono- | 


_ and diversified mass of verdure. 
| parently remote objects may yet be concurrently 
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ciates artificial with natural objects; the dwelling | 


with the surrounding country. In precise ac- 
cordance with this design, therefore, should be its 
arrangement and appearance. Trees growing in 
extension groups, ev masse, or even arboretums 
planted without regard to the size, the appear- 
ance, or the general character of the plants, are 
inadmissible and intolerable where all is required 
to be harmonious, and to a certain extent com- 
fortable. 

“In planting ornamental trees and shrubs (and 
no others should be allowed a place in the plea- 
sure-ground), they should if possible be so ar- 
ranged as to stand quite distinct of each other, 
that every one may be witnessed and examined 
apart from the rest, without suffering any detrac- 
tion from having all parts of its surface exposed. 


| They must likewise be so blended, associated, and 


intermingled, that when viewed at a distance, 
they may present the appearance of an agreeable 
These two ap- 


accomplished. In parterres or shrubberies, of 
whatever dimensions or extent, a due regard to 
the known character or known habits of the 
plants employed, will enable the gardener to place 
them precisely at such distances as will allow 
them full room for their full and complete exten- 
sion, without becoming entangled with other 
plants, or if the smallest of the plot or diminutive 
size of the plants preclude this arrangement in 
the first instance, without derogation from the 
appearance of the group, they can be planted so 
as to admit of any subsequent thinning to the 
required extent. Shrubberies thus planted with 
exotic trees only would be in themselves arbore- 
tums, and if that charming variety which can 
alone please the eye be consulted and effectuated, 
none of the objections we have before urged 
against those departments would apply in this 
case. It is true that species, and even genera, 


_ would thus be separated and scattered promiscu- 


ously throughout the group, so that it would 
be almost impossible to trace their associations. 
Pleasure-gardens are not, however, nurseries for 
botanists; at least, we imagine, few proprietors 
of them would entertain and follow out such an 
idea, at the expense of everything that would 
render them attractive and picturesque.” 
ARBUTUS. A genus of beautiful evergreen 
shrubs and under-shrubs, ofthe heath tribe. The 
common species, or strawberry-tree, is indigenous 
in the south-west of Ireland, and everywhere cul- 
tivated in the shrubberies of Great Britain; the 
bear-berry species grows wild on heathy moun- 
tainous grounds in Scotland and England; the 
black-berried species grows wild on the Scottish 
mountains; five foreign species have been intro- 
duced to our shrubberies and greenhouses from 
the Canaries, the Levant, and Peru; and six other 
species are known to botanists. The popular 
name strawberry-tree, applied to the common 
species, alludes to the close resemblance which 
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the fruit, in colour, shape, and size, possesses t 
a strawberry. 


The common species, Arbutus wnedo, is one of. 


the most beautiful of hardy shrubs ; it shows little 
of the sombreness of most evergreens in summer, 
and displays the brilliance of one of the richest 
of evergreens in winter; and it is covered with 
both blossoms and ripe fruits in October and 
November, and is thus one of the most charming 
objects in the vegetable world. It is a native of 
only Spain, Italy, and the south-west of Ireland; 
it grows in the last of these countries as plenti- 
fully and luxuriantly as in the kingdom of Naples ; 
it particularly abounds in the limestone glens and 
slopes of the magnificent mountain basin of the 
Kerry lakes: and it frequently spreads out in 
such sheets, and soars aloft in such altitude, as 
to give a decided tint and character to large 
groupings or expanses of the gorgeous scenery. 
Though it rarely attains a height of more than 
10 feet in British gardens, and can with difficulty 
be maintained as a mere tiny shrub in some situa- 
tions in Scotland; yet, in its wild state in Kerry, 
it often attains a height of between 20 and 30 
feet, and occasionally a girth of between 8 and 9 
feet. As grown in the shrubberies and villa- 
grounds of Britain, it is usually a tall shrub, and 
may be kept down to any size. Its stem is cov- 
ered with a light brown, rough, and falling bark ; 
its branches have a colour approaching to purple ; 
its fresh shoots are of a red colour, and a little 
hairy; its leaves have an oblong oval form, are 
smooth and beautifully serrated, stand on short 
footstalks, and grow alternately on the branches ; 
its older leaves contrast with the younger by 
having their footstalk and midrib of a fine scar- 
let colour; its flowers, according to the variety, 
are white, whitish-yellow, and pink, but do not 
of themselves make any considerable show; and 
its fruit pass through a whole twelvemonth in 
the process of growing and ripening, appear when 


ripe like very large red strawberries, are used | 


by the Spaniards for the manufacture of a sugar 
and a spirit, and, though decidedly repugnant in 
taste and flavour to most persons, are eaten by 
the peasantry of Kerry south of Italy. 

Several well-established varieties of the com- 
mon arbutus are extensively cultivated, and have 


been fully recognised by both the nurseryman- 


and the botanist. The entire-leaved variety, 
Arbutus integrifolia, is characterized by the even- 
edgedness of its leaves, produces pink-coloured 
flowers, and attains little more than one-half the 
height of the normal or parent variety—The 
oblong-fruited variety is characterized by the 
largeness and oblongity of its flowers, and the 
largeness and oval-shapedness of its fruit; it at- 
tains the greatest height, and makes the noblest 
figure of any of the varieties; and it even occa- 
sionally contributes its timber to various purposes 
of utility—The round-fruited variety differs from 
the preceding only in having pitcher - shaped 
flowers, and round-shaped fruit.— The red- 


a 


| @ warm situation and on dry soil. 
this species, as cultivated in Great Britain, 
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flowered variety, Arbutus rubra, differs from the 
oblong-fruited and the round-fruited, principally 
in its flowers being red, while theirs are white or 
yellowish-white.—The double-flowered variety, 
Arbutus plena, is distinguished by the smallness 
of its stature and the doubleness of its flowers. 
Yet the latter character is very trivially devel- 
oped, and does not challenge attention except 
when the flowers are closely examined.—The 
parent species is best propagated from seeds; and 
all the varieties may be propagated by either 
layers or cuttings. 

The oriental species, Arbutus andrachne, is a 
native of the Levant, and grows so plentifully 
about Magnesia as to be the principal fuel used 
by the inhabitants. Its branches are irregular ; 
its leaves are large, oval, smooth, entire, free 
from serratures, and somewhat resembling those 


| of the bay tree, but not so long; its flowers ap- 


pear in March and April, and are shaped like 


| those of the common arbutus, but grow thinly 


on the branches; and its fruit is oval, and of the 
same colour and consistency as that of the com- 
mon sort. Its trees or shrubs make a finer ap- 
pearance than any variety of Arbutus unedo ; yet 
though quite hardy when old, they are tender 
when young, and require to be reared for three 
or four years in pots, and afterwards planted in 
A plant of 


usually attains a height of not more than six 
feet; but a plant of it in the botanic garden of 
Edinburgh very greatly exceeds that height, and 
is singularly massive in form and novel in ap- 
pearance. This plant was removed from the old 
Botanic garden in 1822, and was accurately mea- 
sured both then and in 1836, and was supposed, 
at the latter date, to be not less than from 30 to 
40 years old. In 1822, its height from the sur- 
face of the ground was 13 feet, and the diameter 
of its branches in one direction 9 feet, and in 
another 163 feet; and, in 1836, its height from 
the surface of the ground was 19 feet, and the 
diameter of its branches in one direction 163 feet, 
and in another 23 feet. Three principal branches, 
diverging from the stem and from one another 
immediately above the surface of the ground, 
bore all the body and head of the plant; and, in 
1836, these measured in girth respectively 3 feet, 
2 feet, and 1 foot 11 inches.—The hybrid species, 
Arbutus andrachnoides or Arbutus hybrida, has 
frequently been mistaken for the oriental species, 
and somewhat closely resembles it in both ap- 
pearance and habit. Certain plants in the Mar- 
quis of Ailsa’s gardens at Culzean, which have 
attained considerable notice as specimens of ori- 
ental arbutus, really belong to the hybrid spe- 
cies. 

The bearberry species, Arbutus uva wurst, is a 
ligneous creeper, and rarely attains a height of 
more than six inches. It grows wild, not only 
on the mountains of Great Britain, but also on 
those of Spain, North America, and the north of 
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Europe. Its branches are numerous and minutely 
ramified; its leaves are thick, smooth, oval, and 
alternate ; its flowers are produced in small 
bunches toward the extremity of the branches; 
and its berries are red in colour, and smaller in 
size than common black cherries. Plants of 
this species naturally grow on boggy ground, in 
very cold situations, exposed during the whole 
of winter to frost and snow; and when intro- 
duced to gardens, they seldom prosper or continue 
except when planted upon cold patches of arti- 
ficially-placed bog. Their bark tans leather, and 
dyes cloth an ash colour; their berries are food 
for grouse and other game; and their leaves, 
when fresh, are inodorous, have a slightly bitter 
astringent taste, and leave upon the palate a | 
sensation of sweetness,—and, when properly dried 
and powdered, they acquire an odour similar to | 
that of hyson tea, and have been used, in medical | 


practice, in cases of nephritic calculus, pulmo- || 


nary disease, ulcerations of the urinary organs, 
menorrhagia, cystirrhoea, and diabetes. — The | 
black-berried and the phyllyrea-leaved species, | 
Arbutus alpina and Arbutus phillyrecefolia, the 
former Scottish and the latter Peruvian, are 
dwarfish undershrubs, seldom attaining a height 
of more than six inches; and both they and 
the bearberry species, assort excellently with | 
the dwarf species of andromeda and rhodo- 
dendron, for what gardeners technically term 
rockwork. — Miller’s Gardener's Dictionary. — 
Smith’s Description of Kerry.— Frasers Guide 
through Ireland. — Loudon’s Gardener's Maga- 
zine—Marshall on Planting.—Thomson’s Dispen- 
satory. | 
ARCHANGEL, botanically Zamium. A genus of 
herbaceous plants, of the labiate family. Three 
species are natives of Great Britain; eight spe- 
cies have been introduced from Italy and the Le- 
vant; and eight other species are known to bot- | 
anists. The balm-leaved species, Lamiwm orvala, | 
a native of Italy, and a perennial, is grown for 
ornament, flowers in May and July, and has a 
height of about twenty inches. The purple spe- 
cies, Lamium purpureum, is an annual weed of 
Great Britain, grows on waste grounds, has a 
height of about a foot, and produces puce-col- 
oured flowers from May till August. The cut- 
leaved kind, Lamzum inciswm, appears to be a 
variety of the purple species, grows on sandy 
fields, and produces pink-coloured flowers from 
May till July. The species popularly called hen- 
bit, Lamiwm amplexicaule, is also an annual weed 
of the sandy fields of Britain, grows to the height 
of 9 inches, and produces pink-coloured flowers 
from March till June. The white species, Lamvum 
album, is a perennial weed of Britain, grows on 
waste grounds, in fields, and at the side of walls 
and hedges, has a height of two feet, and pro- 
duces large white flowers from April till Septem- 
ber. This last species is the most conspicuous, 
and frequently shares with the galeobdolon the 
popular name of dead-nettle. Its leaves some- | 
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what closely resemble those of the common nettle, 
but do not sting. The plant, when rubbed, has 
a disagreeable smell; and though it is carefully 
avoided by all cattle, it is said to be used by the 
people of Sweden asa spring pot-herb. It has 
been recommended as an admirable poultice, 
when bruised with vinegar, for wens and hard 
swellings. 

ARCTIUM. See Burnocx. 

ARDERS. A provincial name for frequent or 
fallow ploughings of land. 

ARECA. See Cappace-TReEE, 

ARENARIA. See Sanpwort. 

ARETIA. A genus of small, evergreen, her- 
baceous, ornamental plants, of the primrose 


_ family. Three species, helvetica and alpina from 


Switzerland, and vitaliana from the Pyrenees, are 


| cultivated in the gardens of Great Britain ; and 
| six other species are known to botanists. 
| introduced species are excellently adapted for 


The 


rockwork ; yet, though hardy, are sufiiciently 
delicate to require good air and nice cultivation. 

ARGALI. A group of wild animals of the Ovis 
or Sheep genus. They seem, jointly with the mus- 
mon of Greece, Crete, and Cyprus, to have heen 
the parent-stock of all the numerous and diver- 
sified races of domestic sheep. Five distinct spe- 
cles or varieties of argali have been observed by 
naturalists in the old world, and two in America. 
The Siberian argali, Ov’s ammon, inhabits the 


| mountains and elevated plains of Asia, from the 


Caucasus eastward to Kamtschatka, and north- 
ward to the ocean, and has been very fully de- 
scribed by Dr. Pallas. The Kamtschatkan argali, 
Ovis nivicola, abounds on the mountains of Kam- 
tschatka, residing on the snow-clad heights in 
summer, and descending to lower regions in win- 
ter, and has been particularly remarked by Kot- 
zebue for its agility. The Caucasian argali, Ovis 
cylindricornis, inhabits the Caucasian mountains, 
and though, till a few years ago, confounded by 
all naturalists with the Siberian argali, has been 
ascertained by Mr. Blyth to be a perfectly dis- 
tinct variety ; the Armenian argali, Ovis Gmelinii, 
occurs only on the highest mountains of Persia, 
and has been described by the naturalist Gmelin, 
after whom it is named; the Persian argali in- 
habits the central regions of Persia, but, though 
noticed by Sir John MacNeill, and believed to be 
very observably the parent stock of a portion of 
the vast tribe of domestic sheep, has not as yet 
been scientifically described ; the Rocky Mountain 
argali, Ovis montana, inhabits the rocky moun- 
tains in the interior of North America, in about 
the 50th degree of north latitude; and appears 
to have extended along this range into the re- 
gion of California on the west coast of North 
America. 

The Siberian argali has been more closely ob- 
served, and more amply described, than any of 
the other varieties; and, for these reasons, as 
well as on account of its more extensive diffu- 


sion, it may be noticed as the type of the whole 
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group. The male is larger, and in all repects 
stouter, than the female. He resembles a small 
stag in height and general proportions, but is 
much more robust and nervous in body, shorter 
in the legs and neck, and less elegant in form. 
His head resembles that of a domestic ram, with 
long straggling hairs about the mouth, but no 
beard. His ears are rather smaller than those of 
the ram; and his tail is very short. His horns 


are of enormous size, and remarkable shape and | 


curvature, measure more than a foot in circum- 
ference at the base, and between three and four 
feet in length from the base to the tip, rising 
triangularly from the crown of the head, nearly 
touching each other at the base, extending up- 
ward, outward, downward, and again outward, 
so as first to describe nearly a semicircle, and 
then to terminate in pointed horizontal exten- 
sions, His summer coat consists of short hair, 


sleek, and similar to that of a deer ; and his win- | 


ter coat consists of wool-like down, mixed with 


hair, everywhere at least an inch and a half | 
in length, and concealing among its roots a fine, | 


woolly, white down. The colour of the fur is 
brown in summer, and brownish-gray in winter ; 
but a buff-coloured streak passes along the back. 
and a large spot of lighter-coloured buff occurs on 
the haunch, and surrounds and includes the tail. 
The horns of the female, however, are more 
slender and less curved than those of the male; 
and the haunch wants the buff spot, and is uni- 
form in colour with the rest of the body. The 


lamb resembles a young kid, but has a large flat | 
protuberance in place of horns, and is covered | 


with a woolly, frizzled, dark-gray hair. 
The argalis are strong and agile, but very 


timid; they shun the vicinity of man, and flee | 


on the smallest appearance of danger; and they 
run in a zigzag course, and, like domestic sheep, 
occasionally stop to gaze upon their pursuer. 
They are usually found in very small flocks; and 


are hunted by the Siberians and Tartars for their | 
flesh, which is esteemed to be savoury, and for | 


their skins, which are made into clothing. In 


autumn, after having pastured throughout the | 
summer, on the grassy mountains and in the | 


secluded valleys, they are fat and in high re- 


quest; but, as winter advances, when they are | 


compelled to leave their summer haunts in search 
of food, they lose their plumpness, and are valued 
chiefly for their skins. When caught young, they 
are easily tamed; but when not caught till an 
advanced period of their life, they never lose 
their wildness.. They delight in full and con- 
stant exposure to the sun and weather; and, in 
consequence, avoid the woods of the mountains, 
and frequent bare, bleak, and rocky heights. 
Their principal food consists of such grasses, 


herbs, and shrubs, as they find growing in the | 


interstices of rocky ground; and they purge 
themselves in spring with acrid plants, as an 
instinctive preparation for salubriously passing 
from the hard fare of winter to the mild and 


_ largest of our domestic sheep. 
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nutritious herbage of summer. They likewise 
frequent the salt marshes which everywhere 
abound in Siberia, and even lick the saline efflo- 
rescence which rises on the ground; and, from 
the effects of the salt upon their constitution, 
they speedily acquire plumpness, and regain 
vigour, flesh, and firmness which they had lost 
during the low feeding of winter and the purging 
course of spring. 

The Armenian argali is allied to the Corsican 
mouflon, and seems less remote from the domes- 
tic sheep in configuration and habits than the 
Siberian argali. Specimens of it from Erzeroom 
may be seen in the gardens of the London Zoo- 
logical society. The males are very pugnacious 
with one another, and have been known to strew 
a spot with their horns, knocked off during their 
contests.” 

The argali of the Rocky mountains of America 
—figured in Plate IV. of our work, Nos. 2 and 3— 
is well known to the Indians and fur-traders of 
Canada. It is larger than any of the argali of 
the old world, and consequently taller than the 
Its fur during 
summer is of a grayish fawn, generally having 
along the back a deeper yellow or reddish line. 
The fur of the old rams in spring is nearly 
white. The face and the nose are white; and 
the tail and haunches are distinguished by the 
same kind of buff-coloured disc as the argali 
of Siberia. The horns of the male are very large, 
and approach, yet do not touch one another at 
the base; and the horns of the female are small 
and slightly curved. These animals live and move 


| in flocks, under the guidance of a leader; they 
_ pasture on the steepest parts of the mountains 
_ in summer, and descend into the plains on the 
' approach of winter; they are wild and timid, 


and flee, on the least alarm, to the most inacces- 
sible parts of the mountains; and they are 


_ hunted and killed by the Indians for the sake 


of both their flesh and their skins. 
Africa has its argali, and in all likelihood 


| more than one variety of the species; for it 


does not appear that the specimen described 
by Dr. Caius, and that discovered by M. Geof- 
roy St. Hilaire in the mountains of Egypt, can 
be viewed otherwise than as varieties of the 
same species ; that figured by Mr. Pennant may 
be altogether distinct. The O. 7ragelaphus, de- 
scribed by Caius about 1561, brought from the 
mountains of Mauritania, Morocco, was larger 
than a fallow-deer, or nearly equal to a stag, be- 


| ing three feet six inches at the shoulder, and four 


feet six from the nape of the neck to the tail. 
The head, from the nostrils to the vertex, one 
foot three inches; the horns one foot one inch 
and a half in circumference at base, one inch 
asunder on the head, bending back and down- 
wards, angular, black, two feet one inch long, 
and wrinkled; the ears small; a beard formed 
by hairs on the cheeks, and under-jaw dividing 
into two lobes; the neck thick, of no great 


length, and beneath it a quantity of long hairs 
hanging from the throat to the knees ; a setaceous 
mane stood up along the neck, and in particular 
about the withers, where it was tufted, long, and 
erect, and of the same colour, or somewhat darker 
than that of the rest of the body, which resem- 
bles the winter dress of a stag, or blackish-rufous ; 
the knees, protected by long and dense hairs 
which seem intended to protect them in bound- 
ing, were bent backwards, but without a callosity; 
the legs were slender, and the external hoofs of 
the fore-feet longer than the internal; the in- 
cisors were only six in number; the nostrils 
black, divided by a perpendicular line of the 
same colour. It was gentle, petulant, and las- 
civious, fond of ascending high places and roofs 
of houses; it could run swiftly and bound prodi- 
giously. According to Caius the females are larger 
than the males, but are not provided with a simi- 
lar luxuriant mane; but on this head he does not 
seem to speak from personal observation. 

Pliny notices the musmon, musimon, and 
ophion. In Candia, it is said, the 0. Musmon is 
still to be found. The mountaineers of Sardinia 
and Corsica are well acquainted with it, by the 
name of mufro, and in former ages it abounded 
in Spain, and, probably, in all the high primitive 
chains of mountains in temperate Europe. 
one species of ovis can make a direct claim to 
the progenitorship of the domestic breeds more 
than another, it would be the musmon and the 
last-described variety of Africa, which by the 
structure of its horns is more allied to musmon 
than to ammon; both having proved that the 
intermixture with domestic sheep is readily ac- 
complished, and the intermediate breed prolific. 
It is probable that African sheep first peopled 
the south and west of Hurope, perhaps as early 


as the Asiatic, which may have spread themselves | 


over Greece, Sicily, and the east of Italy; but a 
later period may be assigned to those which 
came round the Black sea into the valley of the 


Danube ; the northern nations of wooded Europe | 


could not maintain them till a period compara- 
tively recent. 

The Corsican musmon, like the African animal, 
has the horns shorter than the other argalis, 
usually not exceeding one and a half the length 
of the head, curved backwards, and the points 
turned inwards. In general the colour of the 
fur is a brownish or liver-coloured gray, with 
more or less white upon the face and legs ; there 
is also a tuft of long hair beneath the throat, and 
a darker streak along the back and on the flanks. 
But they sometimes vary in colour, being marked 
with large black spaces, particularly about the 
neck, resembling, in this particular, the domes- 
tic breeds both in Africa and India, which ap- 
pear to be nearest the original stock. The fe- 
males are in general without horns, and of all the 
wild species of the sheep they have the chaffron 
most arched, and are said to be the least intelli- 
gent and hardy. Of the facility of breeding this 
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Species with our domestic sheep, proof was ob- 
tained from the specimen brought to England 
by the celebrated Pascal Paoli, which was the 
parent of a mixed progeny here ; hence, there is 
some ground to suspect that the musmon and 
ophion of the ancients were not synonymous 


names for the same animal, and that the wild 


sheep of Spain and the Carpathian mountains 
are not the mufro of Corsica. The Spanish wild 
sheep mixed however with the domestic, and 
the intermediate breed, according to Pliny, were 
named umbri. The musmons of Sardinia and 


|| Corsica never quit the highest ridges; where, 


however, the temperature allows no permanent 
snows. ‘They live in small herds, headed by an 


| old male, uniting occasionally into flocks of near 


one hundred; but they separate again in Decem- 


| ber and January, when the rutting season com- 
| mences, and the usual battles have decided how 
| many females each male can retain. The females 
_ yean two lambs in April and May, which run 


_ about the moment they are dropped, and are 


cherished and defended with great constancy by 
their dams: they are not adult till the third 
year, but the power of procreation is the same 
as in the domestic races, and can commence at 


_ eighteen months. See article Sarup.—Dr. Pallas 
| on Sheep.—Spooner on Sheep—Low’s Elements of 
| Practical Agriculture.— Smith’s Supplement to 


Cuvier.— Lewis and Clarke’s Travels, vol. i.— 
Shaw’s General Zoology, vol. ii—Godman’s Na- 
tural History, vol. il. 
ARGEMONE. An annual medicinal plant of 
the poppy family. Two kinds of it are known, 
the yellow-flowered and the white-flowered ; but 
they seem to be varieties of one species,—and 


| both are from Mexico and the West Indies, and 


grow to the height of two feet. The argemone 


_is called by the Spaniards the Devil’s fig, and 


| sometimes by Britons the prickly poppy. It is 


a very troublesome weed in the West Indies, yet 
is sometimes grown in British gardens as a curi- 
ous ornamental plant. Its fruit has a fig-like 
appearance, and is armed with prickles. Its 
seeds are said to yield a narcotic substance as 
powerful as opium. A milky glutinous juice 
flows from the whole plant; turns, by exposure 
to the air, into a fine bright yellow; and when 


| reduced to the consistence of a firm gum, is not 
| distinguishable from gamboge, and has, we be- 


lieve, been brought into the market under the 
name of that drug. It has similar properties to 
gamboge, both as a medicine and as a pigment ; 
and it has been administered, in very small doses, 
in cases of dropsy, jaundice, cutaneous eruption, 
and some other diseases. 

ARGILLACEOUS EARTH. Any earthy sub- 
stance, whether soil or stone, powder or rock, 
sand or paste, which contains alumina, or has an 
admixture of clay. The soils called carse lands, 
and the rocks called claystones and clay-porphy- 


| ries, are the most conspicuous specimens of ar- 


gillaceous earths; and all adhesive lands, loams, 
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and pasty or soluble soils usually contain a large 
proportion of argillaceous matter. Argillaceous 


earth, in all its varieties, always contains alkalies. 


and alkaline salts, with sulphates and phosphates; 


}and, in consequence, it is eminently fertilizing, 


or rather is an indispensable and bulky ingredient 
in all productive land. See AuKaties, ALUMINA, 
and Cuay. 

ARGILLACEKOUS STONES. Nearly, all the 
stones known to builders as slate-stone belong to 
this class. The most remarkable varieties are 
those denominated the trap rocks by mineralogists, 
which consist either of basalt, or greenstone. 
Basalt is very remarkable for its great strength 
and hardness; though it is less durable than 
many varieties of the siliceous class. Green- 
stone, so called from the greenish tint it exhibits 
when wet, is found very abundantly in Britain. 
It is a good building material, when it does not 
contain any large quantity of iron; this metal, 
by becoming oxidized, very soon entirely destroys 
the texture of the stone, causing it to break up 
into small fragments or scales. It is only suitable 
for rubble work, owing to its being found chiefly 
in small tabular prismatic masses; but from the 
facility with which it is quarried, and its-un- 
changeableness in salt-water, it has been sume- 
times used for break-water stone. Graywacke, 
and graywacke slate, properly belong to the sand- 
stones. They are composed of the fragments of 
several other minerals, in a granular state, united 
by an argillaceous cement. Both of these stones 
make a good building material for rubble work ; 
and the graywacke slate is in very common use 
as a flagging and coping-stone. Common roof 
slate requires no particular description. There 
are many varieties of this stone which are very 
suitable for rubble work. The best for roof 
covering is that which splits into thin even 
layers,—which absorbs but little moisture,—and 
which is free from the ores of iron, particularly 
the sulphurets, which are most deleterious to it. 
Quarries of slate and slate-stones are abundantly 
distributed in various districts in England: but 
the best and principal supply of roofing slate is 
obtained from Caernarvonshire in Wales. The 
quarries of Green-moor in Yorkshire supply ex- 
cellent paving flags,—as do also those of Valen- 
tia in Ireland, some of which are remarkably fine 
and durable. 

ARIA, or Wuirr-Bram-Trex, — botanically 
Pyrus Aria. A species of timber-tree, closely 
allied to the pear-tree, the apple-tree, the service- 
tree, the azarole, and the hawthorn, and bearing 
blossoms of the rosaceous order. It was botani- 
cally classed, till lately, with the cratzegus or 
hawthorn genus; and it is sometimes popularly 
called the White-leaf Tree, the Oval-leaved Wild 
Service, and the Aria Theophrasti. It grows in- 
digenously on the hills of Kent and Surrey, and 
in most of the cold parts of Europe; and it at- 
tains a height of 40 feet, and blooms in May and 
June. Itsstem is straight, symmetric, and freely 
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ramified ; its branches are smooth, spotted with 
white, and seemingly powdered with the finest 
meal; its buds appear in winter, at the end of 
the branches and spray, swelled for the next 
year’s shoot, and giving the leafless tree a bold 
and fine appearance; its leaves are oval, un- 
equally serrated, about three inches in length, 
and an inch and a half in breadth, green on their 
upper surface, white on their lower surface, in- 
tersected with strong nerves from the midrib to 
the border, placed in alternations on the branches, 
and constituting, in their aggregate appearance, 
a very beautiful foliage; the flowers are white, 
and grow in large bunches, on mealy footstalks, 
at the ends of the branches; and the berries are 
red, and become riper in autumn. This tree is a 
beautiful object at all seasons of the year, and 
forms a finely ornamental feature on the margins 
of plantations. Its timber is both hard and 
tough, and serves well for cart -axles, tool- 
handles, and other similar purposes. — Loudon, 
Miller, and Marshall,—the two last under the ore 
CRATHGUS. 

ARIL, or Artutus. A coat or an enveloping 
appendage of a seed. It invests the seed, in some 


| eases wholly, and in other cases partially ; but in 


no case does it closely adhere to the seed at any 
point except the base ; and in every case it 
eventually detaches itself from the seed by spon- 
taneous action, or by maturity of growth. It 


- may be regarded as strictly an expansion of the 


umbilical cord. A beautiful example of it, as an 
entire envelop, occurs in the seed of the spindle- 
tree, Huonymus Europea, where it exists as an 
outer and orange - coloured coat, and becomes 
very conspicuous to observation at the opening 
of the valves of the capsule; and a corresponding 
example of it, as a partial envelop, appears in 
the seed of the intimately allied genus of celas- 
trus or the staff-tree. In the spindle-tree, it has 
a somewhat succulent texture; in the oxalis 
genus, it is membranaceous and elastic, and parts 
from the ripened seed with a considerable jerk ; 
in a few species of orchis, it resembles a finely 
reticulated web ; in most plants, it has either a 
membranaceous or a leathery sort of texture; 
and in thenutmeg-plant, Myristica moschata, it is 
fleshy, leathery, and reddish-saffron coloured, and, 
when separated and dried, is the well known mace 
of commerce. 

ARISTOLOCHIA, — popularly Birthwort. A 
genus of ornamental and medicinal plants, form- 
ing with the Asarum or Asarabacca genus, the na- 
tural order Aristolochiz. This order are situated 
on the extreme verge of the exogenous division 
of the vegetable kingdom, and approach closely, 
in structure and character, the endogenous divi- 
sion. Most of the plants which it comprises are 
herbaceous or half-shrubby, with simple, often 
reniform leaves, and with mottled, grotesque, and 
usually brownish-purple flowers. The roots of all 


are bitter, and possessed, in various degrees, of tonic 
ee stimulating properties. 


, Upwards of twenty 
T 
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species of the genus aristolochia are cultivated 
as ornamental plants in the gardens of Great 
Britain ; and about fifty other species are known 
to ealinsitiste The common species, Aristolochia 
clematitis, grows indigenously in the woods of Eng- 
land, attainsa height of two feet, isa perennial herb, 
and produces yellow flowers from May till August. 
The broad-leaved and the downy-leaved species, 
stpho and tomentosa, are hardy deciduous climbers 
to the height of respectively 30 and 20 feet, and 
were introduced from North America in 1763 
and 1799. The Spanish species is also a hardy 
herbaceous climber to the height of 6 feet, and 
was introduced from Spain in 1596. The three- 
lobed, the greatest, the sweet-scented, the bearded, 
the Indian, and the glaucous-leaved species, tr7- 
lobata, maxima, odoratissima, barbata, Indica 
and glauca, are tender evergreen climbers to the 
height of respectively 6, 20, 10, 10, 10, and 6 feet ; 
and were introduced, the first from South Amer- 
ica in 1775, the second from New Spain in 1759, 
the third from Jamaica in 1737, the fourth from 
Caraccas in 1796, the fifth from the Hast Indies 
in 1780, and the sixth from Barbary in 1785. 
The long-rooted, the Virginian snake-root, and 
the small species, longa, serpentaria, and pisiol- 
ochia, are hardy deciduous trailing plants, of 
from 1 foot to 2 feet in height, and were intro- 
duced, the first from the south of Hurope in 1548, 
the second from North America in 1632, and the 
third from the south of Europe in 1597. The 


evergreen and the bracteated species, semper- | 


virens and bracteata, are tender evergreen trailing 


plants, grow to the height of respectively 4 and | 


3 feet, and were introduced, the former from 
Candia in 1727, and the latter from the Hast 
Indies in 1793. The speckled and the long- 


pointed species, dabiosa and acuminata, are stove | 


evergreen twiners, grow to the height of respec- 
tively 20 and 10 feet, and were introduced, the 
former from Brazil in 1821, and the latter from 
Mauritiusin 1822. Theround-rooted and the hairy 
species, rotunda and hirta, are tender evergreen 


herbs, grow to the height of two feet, and were | 


introduced, the former from the south of Hurope 
in 1596, and the latter from Ohio in 1759. The 


pale-flowered species, pallida, is a hardy peren- i 
nial herb, grows to the height of two feet, and 


was introduced from Italy in 1640. The tree 


species, arborescens, is a tender, tall, evergreen | 
shrub, grows to the height of 20 feet, and was in- | 


troduced from America in 1737.—The roots of 
the Virginian snake-root species have a place in 
the Materia Medica, and are well known to every 
vender of drugs; they possess an aromatic odour 
somewhat similar to that of valerian, and a sharp, 
warm, pungent flavour, slightly resembling that 
of camphor ; and they operate on the animal 
system as stimulants, diaphoretics, and tonics. 
The roots of the three-lobed and the sweet- 
scented species are used as stomachics by the 
black population of Jamaica. The roots of the 
common species eee similar properties to 
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those of the snake-root species, and have been 
used, in various parts of Europe, for indigestion, 
fistula, sarcoma. and other diseases. The roots 
of the small species, which grow on dry stony 
grounds in Provence and Languedoc, have been 
used for the same disorders as the common spe- 
cies, and for obstructed perspiration and diseases 
of the lungs. The roots and other parts of the 
long, the round, the bracteated, and the Indian 
species, are used for various medicinal and 
economical purposes by the natives of the Hast 
Indies. Several of the species are very highly 
ornamental, and have long been in great fa- 
vour with amateur gardeners. The three-lobed 
species, tilla few years ago, was always treated 
in Great Britain as a stove plant ; but it has re- 
cently become so far acclimated as to grow in 
favourable situations upon an open south wall; 
and it is there found to be exquisitely ornate, in 
at once its flowers, its large, dark, glossy foliage, 
the long tail-like appendages of its leaves, and 
the convolutions and pendencies of its peculiar 
mode of growth.—Miller’s Gardener's Dictionary. 
—Loudon’s Encye. of Plants—Duncan’s Dispen- 
satory.—Loudon’s Gardener's Magazine—Ainslie’s 
Materia Medica of Hindostan. 

ARM. The upper division of the foreleg of a 
horse. It extends from the lower bone of the 
shoulder to the knee, and, though strictly one 
bone in an old horse, consists of two bones in 
| a young horse. The front and larger bone of 
the arm is nearly straight, and technically bears 
the name of radius, the hinder and shorter bone 
has a comparatively long and powerful projection, 
and technically bears the name of ulna, and 
these are connected by cartilage and ligament, 
which eventually become ossified so as to render 
the two bones one. Good judges of horses, though 
differing in opinion as to various points about 
the arm, are agreed that this important member 
of the animal cught to be large and muscular,— 
that every thoroughbred horse has a full and 
swelling arm,—and that a horse whose arm is 
narrow in front, flat on the side, and deficient in 
play and power of muscle, can neither raise his 
knee for rapid action, nor throw his legs suffi- 
ciently forward for the purposes of either grace- 
fulness, agility, or strength. 

ARMATURE. The parts of vegetable organ- 
ization which seem to have been designed for de- 
fence against the attacks of animals. The most 
frequent and distinguished elements of armature 
are thorns, prickles, spines, and stings. 

ARMENIACA. See Apricot, 

ARMERIA. See Turirt. 

ARNATTO. See Annarro. 

ARNICA. A genus of hardy, perennial, her- 
baceous plants, of the composite family. Five 
species are cultivated as ornamental plants in 
the gardens of Great Britain; one of these five 
is in extensive use and high fame as a medicinal 
| plant; and about thirty other species are known 
_to botanists. Three of the introduced species 
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are natives of Austria, grow to the height of e- 
spectively 6, 12, and 18 inches, and bloom in July 
and August,—one of these producing a white 
flower, and the other two yellow flowers. An- 
other of the introduced species, Arnica glacialis, 
is a native of Switzerland, grows about a feot 
high, and produces a yellow flower from June till 
August. The fifth of our species, the chief and 
medicinal one, Arnzca montana, is a native of the 
Alps, the German mountains, and other cold parts 
of Hurope, grows to the height of about a foot, 
and produces yellow flowers in July and August. || 
The powder of it provokes sneezing in the same 
manner as tobacco snuff; and, on that account, 
it is called tabac in the Vosges. The whole plant, 
when used medicinally, is diuretic, antiseptic, 
and strengthening, and removes sensations of 
soreness, stiffness, and pain, occasioned by blows 
and bruises; and the powdered root is applied 
externally in cases of gangrene and bad ulcers; 
and used internally in cases of dysentery, diarrhoea, 
quartan fever, asthenia, rheumatism, bruises, 
gutta serena, and paralysis of the bladder. The 
comminuted preparation of Arnica montana makes 
a prominent figure in homeopathy. 

AROIDEA. A large natural order of plants, 
allied to the sedges and the grasses. It comprises 
the genera pothos, acorus, orontium, tacca, arum, 
caladium, dracontium, calla, Roxburghia, aspidis- 
tra, and tupistra, constituting the tribe Genuine; 
the genera typha and sparganium, constituting 
the tribe Typhineze ; the genus lemna, consti- 
tuting the tribe Pistiaceze; and the genera lep- 
tanthus, aponogeton, Scheuchzeria, potamogeton, 
and triglochin, constituting the genus Junca- 
ginee. The plants of this extensive division are 
on the frontiers of the endogenous portion of the 
vegetable kingdom, and, in structure and char- 
acter, approach very nearly to exogens; they 
present a medium appearance between sedges or | 
grasses, and fleshy or succulent herbs; and they. 
have broad fleshy leaves, and are stemless, her- 
baceous, and coalescent. The Typhines or bul- | 
rushes closely resemble the sedges in habit; the 
pistiaceze are floating plants, with flowers of the | 
most rudimental character; the Juncaginez are 
obscure marsh or river plants ; but the Genuineze, 
or main and proper body of the Aroidese, are pro- 
minent, bold, fleshy plants, and often climb, by | 
their rooting stems, to the tops of lofty trees. 
Some are natives of Europe, but most inhabit the 
tropics. Their thick fleshy roots, when fresh, 
contain an acrid stimulating principle ; but, when 
cooked or otherwise much heated, they lose that 
principle, and, in various instances, become com- 
men articles of food. The flowers of many are 
highly fetid; the leaves and roots of several are 
variously medicinal ; and the entire plants of 
some, particularly in the genera calla, arum, and 
Roxburghia, are cultivated for ornament. 

ARO’MA. The odorous part of plants. An 
emanation, frequently imponderable, from bodies 


which acts on the organ of smell, and-varies with 
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the body exhaling it. Boerhaave attributed odor- 
ous emanations to a subtile fluid, which he re- 


| garded us capable of exciting great influence 


on the phenomena of vegetation and the animal 
economy, and which he named Spiritus rector,— 
an expression which was afterwards changed for 
that of aroma. Macquer agreed with Boerhaave 
in this notion; but admitted that the effluvia 
was generally composed of an oil and a subtile 
acid. Fourcroy opposed this idea, and contended 
that all odours are produced by the simple solu- 
tion of the odorous substance in the air, or in a 
fluid; he admitted that each substance has its 
particular odour; that the compounds which 
contain a volatile principle owe their particular 
odour to it; and that the aroma of aromatic plants 
resided solely in their essential oils. But to this 
it has been objected, that there are some bodies, 
such as musk, which are not sensibly volatile, 
and which yet spread a strong odour; while 


| there are essential oils, the solution of which in 


water are not at all like the aroma of the part of 
the vegetable which has yielded them, and a 
number of odorous flowers are destitute of essen- 
tial oil. Hence M. Robiquet is of opinion that 
the odours which diffuse themselves in the air 


| ought not to be generally attributed to a simple 


volatilization, or emanation, produced by the 
odorous body itself; but, in many cases, to a gas, 
or vapour, resulting from its combination with 


| an appropriate vehicle, capable of diffusing it 


through the atmosphere. 

AROMATIC REED. See Acorus. 

AROMATICS. Plants, gums, essential oils, or 
other substances, which yield a fine fragrant 
smell, and have a warm spicy taste. They are 
very various in both odour and action, ranging 
from the semi-acridity of ginger-root, capsicum, 
and some pungent essential oils, to the exquisitely 
delicate and undistillable aroma of the peach, 
the strawberry, the coffee bean, and the tea leaf ; 
but, in general, they are combined with either 
bitter principles, as in the case of hops and the 
tonic barks and roots, or with gently narcotic 
principles, as in the case of tea, coffee, mace, and 
nutmeg,—and they either assist the tonics in 
gratifying and strengthening the stomach, or co- 
operate with the narcotics in exerting a softly 
soothing influence upon the nervous system. All 
aromatics, though in very various degrees, exert 
a controlling power over fermentation, in some 
instances arresting it, and in others modifying 
the nature of the products which are generated. 
The volatile oil of mustard and the empyreumatic 
oils completely arrest the action of yeast; and 
the oil of hops, or the mere native aroma of hops 
given out in the ordinary process of brewing, 
greatly diminishes the influence of decomposing 
nitrogenous substances, such as wort or malt, 
upon the conversion of alcohol into acetic acid. 
Aromatics are very numerously and extensively 
employed as ingredients in the compound drugs 
administered to the human subject ; but, except- 
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ing ginger, chamomile, gentian, and juniper, they 
are little known in cattle medicine.. . 

ARPENT. The French acre, in general use 
before the establishment of the decimal system ; 
but, like the acre in England, varying in almost 
every district. The Great arpent, known also as 
the arpent d’Ordonnance, or arpent des Haux et 
Forets, contains 100 perches cy 22 French square 
feet, and is equal to 0°5107 of a French hectare, 
or 6,107 English square yards, or about one acre 
and three-fourths of a rood of English measure. 
The Middle arpent, or the arpent Commun, contains 
100 perches of 20 French square feet, or 0°5221 
of a French hectare, or 5,048 English square 
yards, or 8 roods, 36 perches, and 149 feet of 
English measure. The Little arpent contains 
100 perches of 18$ French square feet, and is 
equal to 3 roods, 7 perches, and 27 feet of Eng- 
lish measure. Of these the Arpent Commun was 
the most universally employed in the provinces. 

ARRACACIA. See Anacacna. 

ARREST. A law term,—from the French 
arreter, to stop or stay,—signifying the restrain- 
ing of a man’s person, for the purpose of securing 
his obedience to the law. . 

Arrest is considered as the beginning of impri- 
sonment; and it may be made either for a civil 


debt exceeding £20, or upon a criminal accusa- | 
tion. 
seizing or touching the defendant’s body by the | 
sheriff, or his officer, in consequence of a precept | 
After such | 
seizure, the bailiff may justify breaking open any 


In the former case, the arrest is made by 


or commandment out of some. court. 


house in which the debtor is, to take him; other- 


wise he has not that power, but must watch his | 


opportunity of arresting him: for the law regards 
every man’s house as his castle of defence and 
asylum, in which he ought not to suffer any vio- 
lence. But if the bailiff should happen to find 
an outer door open, he may open the inner door, 
without being liable to an action of trespass, 
English writs express arrest by two words, capias 


and attachias, to take and catch hold of a man: | 
for it is necessary to constitute a lawful arrest | 


that the officer should actually lay hold of the 
person, besides saying that he arrests him, 
bailiff, however, touches a man, it is an arrest ; 


and if the person makes his escape, it isa vescous, | 


and attachment may be had against him. Ifa bail- 
iff lays hold of one by the hand held out at a win- 
dow, this is such a taking of him as will justify 
his breaking open the house to carry him away. 
If a bailiff be kept off from making an arrest, he 


shall have an action of assault; and where the | 


person arrested resists or assaults the bailiff, he 
may justify beating of him. The officer must, 
on making the arrest, deliver a copy of the writ 
to the defendant, and he is not to convey him to 
gaol until twenty-four hours have expired, unless 
the prisoner refuses to go with him to some place 
of safe custody. When arrested, the defendant 
may obtain his discharge by depositing the 
amount of the debt sworn to with the sheriff or 
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his officer, and £10 to answer costs; or by giving 
bail for his appearance in court. Arrest, which 
takes place before trial, in civil cases, is known 
in English law as arrest on mesne process ; if after 
trial and judgment, it is called arrest in execution, 
or on final process; but by 1° and 2° Vict. cap. 
110, no arrest on mesne process can be made be- 
fore a judgment has been obtained on a writ of 
summons; and by the statute 7° and 8° Vict. 
cap. 96, no person shall be taken or charged in 


| execution for the recovery of any debt not ex- 


| ceeding £20, exclusive of costs. 


In Scotland, imprisonment of a debtor usually 
proceeds under what is called Letters of Horning 


_ directed to messengers-at-arms, in which the 


debtor is charged to pay or perform within fifteen 


_ days under pain of being “ put to the horn,” or 


treated as a rebel. But magistrates of royal 
burghs can order direct execution, or act of ward- 
ing, against a debtor who has resided forty days 
within their jurisdiction, 

Peers of the realm, peers of Scotland, peeresses 
by birth, peeresses by marriage, not having after- 
wards intermarried with a commoner, members 
of parliament, and corporations, are privileged 
from arrests, and consequently from outlawries:; 


against them, therefore, the process to enforce 
_ appearance must be by summons and distress, 


instead of a capias. Clerks, attornies, and all 
other persons attending the courts of justice, are 
not liable to be arrested by the ordinary process 
of the court; but must be sued by bill—usually 
ealled a 621 of privilege—they being presumed to 
be personally present in court. Suitors, wit- 
nesses, and other persons necessarily attending 
any court of record upon business, are not to be 
arrested during their actual attendance, which 


_ includes the time of their coming and returning. 


A bankrupt coming to surrender ; witnesses pro- 
perly summoned before commissioners of bank- 
ruptey, or other commissioners under the great 
seal; heirs, executors, or administrators, except 
on their own personal contracts, or in cases of 
devastavit, are exempted from arrests. Clergy- 


| men performing divine service, and not merely 


staying in the church with a fraudulent design, 
are, for the time, privileged from arrests, by stat. 
50° Edw, III, cap. 5, and 1° Ric, II, cap, 16; and 
likewise members of convocations actually at- 
tending thereon, by stat. 8° Henry VI. cap. 1. 
Ambassadors and their domestic servants are not 
liable to arrests, By stat, 31° Geo. II, cap, 10, no 


_ seamen on board his majesty’s ships can be ar- 


rested for any debt, unless the same be sworn to 
amount to at least £20; but by the annual 
mutiny acts, a soldier may be arrested for a debt 
of half that value, but not toa less amount, In 
an action against husband and wife, the husband 


_ alone is liable to be arrested. No person may be 


arrested in the king’s presence; nor within the 


bounds of his royal palace; nor in any place 


where the king’s justices are actually sitting. 


| Besides, the king hath a special prerogative 
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—which, however, is very rarely exercised—by 
virtue of which he may grant a writ of protec, 
tion, to privilege a defendant from all personal- 
and many real suits, for one year at a time, and 
no longer; in respect of such person being en- 
gaged in his service abroad. By the stat. 29° Oar. 
II, cap. 7, no arrest can be made, nor process 
served upon a Sunday, except for treason, felony, 
or breach of the peace. 

Arrest, in criminal cases, is defined to be, the 
apprehending or restraining one’s person, in or- 
der that he may be forthcoming to answer an 
alleged or suspected crime. To this species of 
arrest all persons whatsoever are liable without 
distinction; but no one may be arrested, unless 
charged with such a crime as will at least justify 
holding him to bail, Arrest, in criminal cases, 
may be made in four ways, 

1, By warrant, which may be granted, in ex- 
traordinary cases, by the privy council, or the 


secretaries of state; but ordinarily by justices of | 


the peace. In the latter case, the warrant should 
be under the hand and seal of the justice, setting 
forth the time and place of making, and the cause 
for which it is made; and it should be directed 
to the constable, or other peace officer, requiring 
him to bring the party either generally before 


any justice of the peace for the county, or only | 


before the justice who granted it; the warrant 


in the latter case being called a specdal warrant. | 
General warrants to apprehend all persons sus- | 


pected, without specially naming or describing 
an individual, are void and illegal. When the 
officer receives a warrant, he is bound to execute 
it, so far as the jurisdiction of the magistrate and 
himself extends, A warrant from the chief, or 
other justice of the King’s bench, extends all 
over the kingdom: but the warrant of a justice 
of the peace in one county must be backed or 
countersigned by a justice of the peace in another, 
before it can be executed there. This practice of 
backing warrants had long prevailed without law, 
but was at length sanctioned by the statutes 23° 
Geo. II. cap, 26, and 24° Geo, II. cap. 55. In 
criminal cases, an officer may break open doors, 
or use any degree of force that may be necessary 
to execute his warrant. Magistrates may grant 
warrant to arrest parties who are charged with 
offences over which they have themselves no 
jurisdiction : thus a sheriff may commit for 
treason, or the magistrate of a burgh for murder, 
or upon pleas of the Crown, 

2, Arrests may be executed without warrant 
by a justice of the peace, by the sheriff, the cor- 
oner, the constable, by watchmen, and by police- 
men; or by any private individual specially in- 
vested pro hoc vice with the powers and privileges 
necessary for such execution. 

3, All private persons who happen to be pre- 
sent when a folony is committed, are bound by 
the law to arrest the felon, on pain of fine and 
imprisonment, if he escapes through their negli- 
gence. They will be justified even in breaking 


also, until they give security judicio sist. 
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open doors, and in using force to secure the felon, 
if they actually saw the offence committed. Any 
person may apprehend for offences against the 
Vagrant act, 4° and 5° Geo. IV. cap. 83, or against 
the Larceny , act7° Geo. IV. cap. 29, and the Mali- 
cious injuries act, 8° Geo. [V.cap.30. A private 
person may also arrest upon suspicion; but this 
is barely permitted, and not enjoined by the law; 
and therefore he cannot justify breaking open 
doors to do it; and if either party kill the other 
in the attempt, it amounts to manslaughter. 

4, The fourth mode of arrest is by hue and cry 
—huiesium et clamor—raised upon the commis- 
sion of a felony. This is the old common law 
process of pursuing, with horn and with voice, 
all felons, and such as have dangerously wounded 
another. For an account of its origin and effects, 
see HuE anp Cry. 

ARRESTMENT. A term in the law of Scot- 
land applied either to persons or to things. 

In the former case, it may denote the securing 
of a criminal, until he undergo trial, or give bail. 
Tn certain special cases, a judge may arrest or 
secure the persons of such as have neither domi- 
cile nor estate within his territory, even for civil 
debts. Thus, on the border between Scotland and 
England, warrants are granted of course by the 
judge ordinary of either side, against debtors who 
have their residence on the opposite side, for ar- 
resting, not only their effects, but their persons 
Even 
the persons of citizens or natives may besosecured, 
where there is good reason for suspecting that 


| they are an meditatione fuge, i. e. that they mean 


to withdraw themselves from the kingdom, and 
so disappoint their creditors. This suspicion the 
creditor applying for the warrant must declare 
upon oath; but he will be liable in damages, 
should the circumstances, which he offers to prove 
in support of his suspicion, appear insufficient to 
justify the imprisonment. 

An inhabitant of a borough-royal, who has 
furnished one who lives without the borough with 
meat, clothes, or other merchandise, having no 
security for the debt but his own compt-book, 
may arrest his debtor, until he give security 
Judicro sist, im consequence of a special privilege 
conferred upon boroughs-royal, by the act 1672, 
c. 8. But this arrestment shall not be allowed to 
an assignee, nor in cases where security has been 
taken for payment of the debts. 

Arrestment, when applied to things, is a mode 
of diligence by which a creditor may attach the 
moveable estate of his debtor; or, it is the order 
of a judge, by which he who is debtor in a move- 
able obligation to the arrester’s debtor is pro- 
hibited to make payment or delivery, until the 
debt due to the arrester be paid or secured. The 
arrester’s debtor is usually called the common 


| debtor; because, where there are two or more 


competing creditors, he is debtor to all of them. 


_ The person in whose hands the diligence is used, 


is styled the arrestee. 


ARRESTMENT. 
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Arrestment may be laid on by authority, either 
of the supreme court, or of an inferior judge. In 
the former case, it proceeds, either upon special 
letters of arrestment, in the king’s name, passing 
the signet, and prepared by a writer to the sig- 
net, or upon a warrant contained in letters of 
horning: and it must be executed by a mes- 
senger-at-arms. Warrants granted by inferior 
judges are called precepts of arrestment, and are 
executed by the officer of the court. 

All debts containing a personal obligation, even 
although heritably secured, are grounds for ar- 
resting the moveable estate of the debtor; and 
arrestment may even proceed upon a debt, of 
which the term of payment is not yet come, in 
cases where the debtor is vergens ad inopiam. 
Arrestment may likewise proceed upon a depend- 
ing action, when the creditor executes a sum- 
mons against his debtor, for payment of a debt 
not yet constituted by decree or registration. 
Moveable debts constitute the proper subject of 
arrestment; and all bonds, which have not been 


made properly heritable by seisin, are declared | 
arrestable by 1644, c. 41, revived by 1661, c. 51. | 


But there are certain moveable debts which are 
not subject to arrestment. 1. Debts due by bill. 
2. Future debts. Hence an arrestment of rents 
or interests carries only those that have already 
fallen due, or at least become current at the time 
ofarrestment. 3. Alimentary debts; among which 
are included the salaries granted by the crown, 
and the fees of servants, in so far as they amount 


to a reasonable allowance for the maintenance of | 


the person who fills the office. But this rule is 


subject to some modifications ; for ministers’ sti- | 


pends and other salaries have been found to be 
arrestable. 

When the arrestee is a pupil, the arrestment 
must be used in the hands of his tutor; if past 
pupillarity, it may be used either in his own 
hands, or in the hands of his curators. 
debtor have executed a trust, the arrestment may 
be used in the hands of his trustees. If the debtor 
be a company, the arrestment must be used in 
the hands of the partners at their counting-house 
or ware-room, or at their respective dwelling- 
houses. 
hands of a corporation, it must be done either at 
a regular meeting, or in the hands of the trea- 
surer, or other officer, in whose name the cor- 
poration is appointed to sue and be sued. If the 


debtor be abroad, the arrestment must be exe- i 
cuted edictally at the market-cross of Edinburgh, | 
and pier and shore of Leith; and it must be in- | 


timated to his agent in this country. 33° Geo. 
Tl. c¢: 74, sec. 4: 


If the arrestee shall pay the sum, or deliver | 


the goods arrested to the common debtor, he is 
not only liable to a criminal prosecution, for 
breach of arrestment; but he must likewise pay 
the debt again to the arrester. And in the case 
of arrestment executed at the market-cross of 
Edinburgh ; and pier and shore of Leith, against 


When arrestment is to be used in the | 


If the | 
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a person abroad upon the public service, payment 
made by the arrestee, after the date of the arrest- 
ment, makes him liable in second payment to the 
arrester. 

Arrestment on a depending action may be 
loosed by the common debtor’s giving seeurity to 
the arrester for his debt, in the event that it shall 
be found due. Arrestment on decrees, or on regis- 
tered obligations, can only be loosed on payment 
or consignment; excepting; 1. Where the term 
of payment is not yet come, or the condition has 
mot yet existed. 2. Where the arrestment has 
proceeded on a registered contract, in which the 
mutual obligations are not liquid. 3. Where the 
decree is suspended, or turned into a libel. 

The competition between arrestments is gov- 
erned by their respective dates, according to the 
priority, even of hours, when it can be ascer- 
tained with any degree of certainty. All arrest- 
ments, however, used within 60 days preceding 
the period of bankruptcy, or within four calendar 
months thereafter, are preferred part passu, as if 
they had been used of the same date. The com- 
petition of arrestments with assignations is also 
regulated by their prierity. If the assignation 
be intimated before arrestment, the assignation 
is preferred ; but ifmot intimated till after, though 
granted before the arrestment, the arrestment is 
preferable. If the intimation and arrestment are 
of equal date, they are preferred pari passu. 

Arrestment is considered merely as a begun 
diligence, and it must be perfected by an action 
of furthcoming. And arrestments are lost by the 
lapse of three years from the date of execution, 
if in execution, or, if in security, of three years 
from the day the debt becomes due, if no step be 
taken to make the arrested effects furthcoming. 
—See Lrskine’s Institutes, b. ii. t. vi—Bell’s Dic- 
tionary of the Law of Scotland, v. ARRESTMENT. 

ARROW-GRASS,—botanically Zriglochin. A 
genus of perennial herbaceous plants, of the alis- 
ma tribe. They derive both their popular and 
their botanical name from having triangular, 
three-celled capsules; and all are aquatics, and 
grow to the height of about a foot. The marsh 
species, Triglochlin palustre, grows indigenously 
| 
| 
| 
| 


in the watery meadows of Great Britain, and pro- 
| duces a green flower in July and August; the 
| sea species, Zriglochlin maritimum, grows indi- 
| genously in the salt marshes of Britain, and pro- 
| duces a green flower from May till August; and 
| both of these species are greedily eaten by cattle, 
| and form both a healthful and a seasonable herbage 
| in the early part of spring. The bulbous-rooted 
species, riglochin bulbosum, is a greenhouse plant, 
| produces a puce flower in October, and was brought 
from the Cape of Good Hope in 1806. 

ARROW-HEAD,—botanically Sagzttaria. A 
genus of perennial aquatic plants, of the alisma 
| tribe. They derive both their popular and their bo- 
tanical name from the arrow-headed form of their 
leaves, Six species grow in Great Britain, pro- 
ducing white flowers, and having a height of from 


ARROW-ROOT. 


i} to 2 feet ; and ten other species are known to 
botanists. The common species, Sagztiaria sagit- 
tifolia, grows indigenously in the rivers and stand- 
ing waters of England, Siberia, Japan, China, and 
Virginia, and is one of the most handsome of our 
native aquatics. Its root consists of a nearly 
globular tuber, with many strong fibres, and 
strikes deep into the mud; the fvotstalks of the 
leaves are round, thick, fungous, and propor-. 
tional in length to the depth of the water, so that 
they are, in some instances, nearly a yard long; 
the leaves float on the water, and are shaped like 
the head of an arrow, the two ears at their base 
being very sharply pointed, and spreading widely 
asunder; and the flowers have each three broad, 
white, spreading petals, and a cluster of stamina 
with purple summits, and are produced upon long 
stalks, which rise. above the leaves, and stand in 
whorls round them at the joints. The root of 
this species is extensively cultivated for food in 
China, but grows to a larger size in that country 
than in Britain —The brittle-leaved species, Sagzt- 
taria rigida, is hardy, and was introduced from 
North America in 1806. The other four species 
grown in Britain are tender plants, and natives 
of China, Carolina, and the West Indies. 
ARROW-ROOT. A kind of starch manufac- 
tured from the roots of a plant, the Maranta arun- 
dinacea, which is cultivated in the West Indies. 
It is about two feet in height ; has broad, pointed, 
and somewhat hairy leaves; bears small, white 
flowers in clusters, and globular fruit of the size 
of currants. The starch or powder of the arrow- 
root is obtained by the following process :—The 
roots are dug when a year old, and well washed, 
and beaten in deep wooden mortars till they are | 
reduced toa milky pulp. Thisiswellwashedagain | 
in clear water, and the fibrous parts, which are 
found among it, are carefully separated, and 
thrown away. It is next passed through a sieve 
or coarse cloth, and suffered to stand for some 
time, till the starch has settled to the bottom. | 
The water is then drawn off, and the white resi- 
due is again washed; after which the water is 
entirely drained off, and the pulp, when dried in 
the sun, is found to be an extremely pure starch, | 
which, when reduced 40 powder, is the arrow-root 


of commerce. 
Benzon’s analysis ef the root gives: 


Volatile oil, A z i 
Stareh, e i : 
Albumen, j i 
Gummy extract, c ‘e 
Chloride of calcium, 

Insoluble fibre, ° 

Water, P s 


100:00 
There is no vegetable, if we except, perhaps, 
the salep or orchis root, which yields so large a 
proportion of nutritious mucilage as this. As an 
article of diet for children and invalids, it is in- 
valuable, more especially in all forms of bowel 


complaints. Owing to the great demand for 1t, | 


ARSENIC. 
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it has been much adulterated, and care is re- 
quired in the selection of it. The purest is the 
Jamaica or Bermuda arrow-root. A very cheap 
and tolerable substitute for this article may be 
found in the starch obtained from the potato (see 
Poraro), which cannot be too highly recommend- 
ed. When carefully prepared, it is equally agree- 
able, and probably as nutritious as Bermuda ar- 
row-root. West Indian arrow-root is often coun- 
terfeited by the substitution of an East Indian 
variety prepared from the tubers of the Narrow- 
leaved turmeric, which does not make so fine a 
jelly with boiling water as the West Indian variety. 
When compared with the latter, the East Indian 
arrow-root has a less crepitating feel, and is com- 
posed of larger granules. An article, introduced 
not long ago under the name of ‘ Tous-les-mois,’ 
| is the fecula of the Canna coccinea. It has a 
| slightly satiny appearance, and makes a stiffer 
jelly than the arrow-root. 

ARSENIC. A metal of very common occur- 
rence, being found in combination with nearly 
| all of the metals in their native ores. It is of a 
bluish-white colour, readily becoming tarnished 
on exposure to air, first changing to yellow, and 
finally to black. In hardness, it equals copper, 
is extremely brittle, and is the most volatile of 
all metals, beginning to sublime before it melts. 
Its specific gravity is 5°736. It burns with a blue 
flame and a white smoke, emitting a strong smell 
of garlic. It commonly bears the name of black 
arsenic, and is prepared from the white arsenic 
of commerce, by heating this substance with car- 
bonaceous matter, and allowing the volatile ar- 
senic to condense in anadjoining vessel. Arsenical 
pyrite, a very abundant natural substance, is also 
advantageously used in the preparation of arsenic, 
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in which case iron filings and lime are added, to 
engage the sulphur, and prevent its sublimation 
along with the arsenic. Native arsenic has been 
found in the veins of primitive rocks in several 
countries, but in small quantities, and generally 
alloyed by the presence of iron, silver, or gold. 
This metal is used in metallic combinations, when 
a white colour is desired. With oxygen, arsenic 
forms two compounds, both of which, from their 
property of combining with alkaline and earthy 
bases, are called acids. The arsenous acid, the 
most important of the two, is the white arsenic of 
the shops. It is usually seen in white, glassy, 
translucent masses, to which form it is reduced 
by fusion from a powdery state. It is one of the 
most virulent poisons known, not only when taken 
into the stomach, but when applied to a wound, 
or even when its vapour is inspired. It is found 
native in small quantities, but is obtained for use 
from the roasting of several ores, particularly 
from that of cobalt and arsenical pyrites. The 
arsenous acid is condensed in long, horizontal 
chimneys, leading from the furnaces where these 
operations are conducted, and usually requires a 
second sublimation, with the addition of a little 


| ii 


potash, to deprive it of any sulphur it may con- 


tain. Its manufacture has been chiefly confined 
to Bohemia and Hungary. Persons brought up 
from their youth in the works live not longer 
than to the age of 30 or 35 years. Knowing the 
deleterious nature of their occupation, they are 
so careless, that we have seen them cleaning their 
plates, &c., in wells, over which a skull was painted, 
to warn every body that the water contained ar- 
senic. Besides its use in medicine, and as a rats- 
bane, it is much employed as a cheap and power- 
ful flux for glass; but when too much is added, 
it is apt to render the glass opaque, and unsafe 
for domestic use. Arsenite of potash, mingled 
with sulphate of copper, affords an apple-green 
precipitate, called Scheele’s green, which, when 
dried and levigated, forms a beautiful pigment. 
With sulphur, arsenic forms likewise two definite 
compounds—the realgar and orpiment. The 
former of these contains the smallest proportion 
of sulphur, and is red; the latter is yellow. They 
are both found native in many countries, but 
their supply in commerce depends upon their 
artificial manufacture. This is done by distilling 
a mixture of arsenical pyrites and iron pyrites, 
or of white arsenic and rough brimstone. Realgar 
or orpiment is obtained as the proportion of sul- 
phur employed is greater or less. These com- 
pounds afford valuable pigments to the painter. 
The various preparations of arsenic are pos- 
sessed of eutrophic or alterative virtues, and when 
continued for a proper length of time, and under || 
judicious management, so alter the functions of 
nutrition as to remove diseased actions. Jn 
chronic cutaneous diseases, for example, arsenic 
has been found a most valuable agent. The ar- 
senical paste sometimes employed in cases of | 
cancer is composed of 70 parts cinnabar, 22 dra- 
gon’s blood, and 8 arsenious acid. In veterinary | 
practice, it has been given in glanders and in 
farcy, but with no markedly beneficial results, 
and a small quantity has not unfrequently pro- 
duced fatal inflammation of the stomach. The 
| 
| 
| 


creed 


antidote to an overdose of arsenic is to drink | 
plentifully of cold lime-water, and after that use 
an emetic of sulphate of zinc, to be followed by 
a copious dose of castor oil, or large draughts of | 
milk. 

ARTEMISIA. See Wormwoop. | 

ARTERIES. That order of vessels which arise 
from the two ventricles of the heart, and have 
valves only at their origin; their use being to 
carry the blood from the heart to the various 
parts of the system. When the blood leaves the 
heart, it is sent with considerable force into the | 
large trunks of the arteries; these vessels soon. | 
begin to ramify in various directions to all parts 
of the body, until at length they are reduced to 
vessels too small to be traced by the eye, or even 
by the microscope. There are in the body two 
distinct sets of arteries, which are distributed to 
different organs, and serve very different pur- 
poses in the animal economy ; one of these is sent 
to the lungs, the other to all the remaining parts 
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of the body ; the former constitutes the pulmonic, 
the latter the systemc circulation. Before the 
blood can be employed in the various functions 
of the body, it is necessary for it to undergo a 
certain change, which is effected in the lungs. 
After it has undergone this change, it is brought 
back to the heart, and is again propelled from 
this organ, along the arteries of the systemic 
circulation, to all parts of the body. The arteries 
which perform this office of conveying the blood 
from the heart, are flexible elastic tubes, princi- 
pally composed of membrane, but—as is gener- 
ally supposed—containing also a quantity of mus- 
cular fibres, which give them, to a certain extent, 


| the power of contracting, and consequently of 


propelling their contents. 
ARTESIAN WELL. A flow of water to the 
surface of the earth, from strata situated beneath 


|| the lowest subsoil, through a perpendicular boring 


made with a long auger and rod. It is called 
artesian from the supposition, that the art of 
making it was first known and practised in the 
district of Artois in France; yet it appears to 
have been known in Italy at a very ancient period, 
and it belongs, in modern times, fully more to the 
United States of America than to the old world. 
The artesian well is of great value on farms and 
in districts in which a summer supply of good 
water is scarce; and it has, within a recent period, 
refreshed and enriched many a spot whose soil 
was comparatively infertile with aridity, and 
whose inhabitants suffered unhappiness and dis- 
ease from thirst or from noxious water. Some 
artesian wells have been bored to the depth of 
2,900 feet before a plentiful and permanent flow of 
g. od water has been obtained; and many, at both 
gieat depths and small, have brought up in arid 
districts such copious supplies as have provoked 
the astonishment of all unscientific observers. 
The Abattoir de Grenelle in Paris being at too 


high a level to obtain an adequate supply of water 


by the ordinary means, it was proposed to sink 
an artesian well within the premises, which pro- 
posal having been agreed to, the work was per- 
severingly carried forward through many difficul- 
ties during eight years, until the boring was 
terminated by the auger penetrating the water- 
bearing strata on the 26th February, 1841, when 
a sudden and violent rush of water occurred, 
overflowing at the surface of the ground. As the 
boring progressed, tubes of rolled iron, and sub- 
sequently of copper, were inserted to support the 
sides; the first being 12; inches diameter, and 
the lowest about 65 inches diameter, reaching to 
a depth of 1,7945 English feet. The quantity of 
water thrown up while the bore remained in this 
state was about 880,000 imperial gallons per day, 
at a temperature of 824° Fahrenheit. At a re- 
cent meeting of the Paris Academy of Sciences, a 
letter was read from M. de Humboldt, on the 
boring for an artesian well in Westphalia. It is 
intended, he says, to bore to a depth of 2,000 
metres, about a mile and a quarter English, and 
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at that depth it is supposed that the water will | 


be of the great heat of 70° centigrade. The 
borers had reached to a depth of 622 metres. To 
that depth the increase of temperature had not 
followed the ordinary law, which, according to 
M. de Humboldt, resulted from the cooling of the 
column of atmospheric air by the waters of filtra- 
tion from above; but having arrived at 622 
metres, the ascensional force was sufficiently 
great to force back the water from above, and 
the ordinary law was re-established. M. Arago 
announced that it was the intention of the French 
government to form an artesian well in the Jar- 
din des Plantes. It is intended to be 900 metres, 
that is, 200 metres deeper than the Grenelle, and 
a temperature of 31° centigrade is anticipated. 
The water will be employed to heat the hot- 
houses of the gardens, and to supply the hospi- 
tals of La Pitié and La Salpetriere. 


The principle of these wells is exactly that of | 


natural springs or fountains; and is very closely 
exemplified in the ascent of water through a fault 
or fissure or natural orifice in the strata of a 
slanting, hilly mass of rock. Water absorbed into 
the ground from the surface of a hill or superior 
piece of plain, descends till it meets an imper- 
vious stratum ; it then flows slowly through the 
portion of porous strata immediately incumbent 
on the impervious bed, following the dip or in- 


clination of that bed, and proceeding, in some | 
instances, for miles before finding an outlet; and | 


whenever it arrives at an orifice, whether natural 
or artificial, it ascends to any level not greater 
than that from which it has descended. In most 
of the terrestrial parts of the world, therefore, 
streams of water, of greater or less volume, are 
flowing beneath the surface, to well up in the 
myriads of springs which constitute the sources 
of rills and rivers; and wherever an artificial 
boring can be so made as to connect any of these 


substrata streams with a spot on the earth’s sur- | 


face not higher than the spots at which their 
waters entered, an artesian well will be formed. 
But in some cases the stream is so small, and in 


others it flows at so enormous a depth, that a | 
tolerably good geological knowledge of a district | 


is requisite for determining when an attempt to 
form an artesian well is likely to be cheap and 
successful, or when it is likely to be either very 
costly or altogether vain. At the Plymouth 
meeting of the British Association, Professor 
Sedgwick, after reviewing the general principle 
of artesian wells, noticed two districts, in the one 
of which attempts to form the wells are emi- 
nently successful, and in the other totally ineffec- 
tive. “In the eastern part of Essex, the chalk is 
covered by sandy beds of the plastic clay, and 


these by several hundred feet of impervious strata | 


of London clay, all dipping together towards the 
east. The arenaceous beds. below the London clay 
rise higher towards the chalk than the clay does, 
and absorb a considerable part of the water from 
the high grounds. By boring through the clays 


to this sand, springs of water immediately rise 
above the surface, and are carried off by natural 
channels. By this supply of water, the value of 
the land has been materially increased, since the 
country, though abounding in peat-bogs and 
stagnant ponds during winter, suffers much from 
the summer drought. The district of opposite 
character, in which all attempts to form artesian 
wells are failures, is that near Lincoln, which, 


| though surrounded by fens covered with water in 


the winter, is not sufficiently supplied during the 
summer. But the clays supporting the fens of 
the Bedford Level are below the chalk; and 
though there are pervious beds beneath them, 
which rise to the north-west, yet the clays are of 
such enormous thickness that they have never’ 


been penetrated; and even were that accom- 
_ plished, the high land is so distant that inter- 


a 


. known as a garden plant. 
| Madeira species, Cynara horrida, was introduced 
| from Madeira in 1778, is a tender herbaceous 


| vening fissures, filled up with impervious materi- 
| als, might intercept the supply. Expensive sink- 


ings have been made at Lynn, and also at Boston ; 
but, after boring through many hundred feet of 


_ clay, they have utterly failed; and, in any future 
_ operations in this district, the chance of success 
_ would be very remote.” —[Hdinburgh Philosophi- 


cal Journal. | 
ARTICHOKE,—botanically Cynara. A genus 


_ of perennial herbaceous plants, of the thistle divi- 
_ sion of the composite family. Seven species have 


been introduced to Great Britain; and three 
other species are known to botanists. The gar- 


den species, Cynara scolymus, was introduced to 


Great Britain from the south of Europe, and is 
everywhere known in Great Britain as a garden 
esculent. The cardoon, Cynara cardunculus, was 
introduced from Canada in 1658; and is also well 
See Carpoon. The 


evergreen, grows to the height of six feet, and 
flowers in August and September. The Cape spe- 
cies, Cynara glomerata, is also a tender herbace- 
ous evergreen, was introduced from the Cape of 
Good Hope in 1816, grows to the height of two 


feet, and flowers in July and August. The dwarf 
| species, Cynara humilis, was introduced from 
| Spain in 1613, grows to the height of 18 inches, 
and flowers in July and August. 
|, and the pigmy species, acaulis and pygmea, grow 


The stemless 


to the height of one foot, flower in July, and are 
natives of respectively Barbary and Spain. 

The garden artichoke was cultivated by the 
ancients, for the sake of both its root and its 
fructification. Artichokes are stated by Pliny to 
have been preserved in vinegar and in honey, 
seasoned with the root of laserwort and cumin, 


| and so made fit for use at any season of the year. 


Not only did the ancients eat the root and the 


flower of the plant, but they expressed the juice 


previous to the time of blossoming, and used it 
ior the attempted restoration of the hair on bald 
parts of the human head. The artichoke seems 
to have been procured by the Greeks and the 


ARTICHOKE. 


249 


Romans from Sicily and from the neighbourhood 
of Carthage; but during the middle ages, it ap- 
pears to have gone out of cultivation; and, in 
modern times, it is said to have been first seen 
in the Venice gardens, in 1473, being then very 
scarce, and having but a few years previously 
become an object of cultivation in other parts of. 
Italy. In the beginning of the 16th century it 
was introduced into France, and in 1548 into 
Great Britain ; and after it began to be cultivated 
in our gardens, it improved so much in size and 


flavour that the Italians sent to this country for | 


plants. 

The artichoke is so closely allied to the thistle 
in general appearance, as well as in its botanical 
characters, as to be rather a repugnant looking 
esculent to persons who have never used it. It 
grows to the height of 8 feet, has undivided and 
somewhat spiny pinnate leaves, and produces a 
bluish-purple coloured flower in August and Sep- 
tember. Its order of flowering is imbricated : its 
flower is contained in a dense close head; and its 
seeds are surmounted by a feathery down or pap- 
pus. The head containing the flower and its 
bristly appendages is the only part of the plant 
eaten in England; and this consists of a fleshy 
receptacle, and of an alternating series of scaly 
bracteas or floral leaves, which are furnished with 
a pulpy substance at and above their point of 
union with the base. 
ties of the plant,—the globe and the French. 
The globe variety has broad, brown, inward-turned 
scales; and its fleshy receptacle, the most valu- 


able part for use, is comparatively very thick. | 


The stalks of the French variety are generally 
taller than those of the globe variety; the heads 
are smaller in size, and more conical in shape; 
the scales are narrower and greener, and turn 
outward; and the fleshy receptacle is compara- 


tively thin, and has a disagreeable perfumed. 


flavour. The French variety has, in peculiar 


But there are two varie- | 
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emergencies, been pretty extensively cultivated ; 


but the globe variety is in far more general 
esteem, and possesses a much superior degree of 
intrinsic value. 
dwarfish and very prolific. 

The artichoke delights in a rich light soil, and 
will find itself well accommodated in a thoroughly 
pulverized sandy sward, such as may be pared 


from ordinary sheep pasture-land with a sandy | 


soil. Suckers or offsets taken from old plants 


ought to be planted in March or April, either in | 
a bed of three rows, four or five feet asunder, orin | 


single rows between other vegetables. The soil 
ought to be previously laid quite smooth or level ; 
and the planting-line being drawn very tight, 
each sucker or offset ought to be planted with 
the dibble or garden trowel, and fixed securely 
in the soil. The firm fixation of the base and 
lower parts of the sucker in recently moved 
ground, stimulates the vital principle of the 
sucker, occasions it to be acted upon by the 
electro-gaseous products of the soil in the very 


A subvariety of the globe is | 


area 
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_ view to future harvests. 
| fruit ought to be gathered, and all the stems cut 


process of their evolution, and very effectively 
promotes its growth. Should the soil and the 
weather be dry at the time of planting, water 
ought to be freely poured around the suckers in 
several successive doses, to fix them in the soil, 
and to prevent stagnation of the vital fluids. As 
the plants grow up, the ground must be kept 
clean and moderately open; and at the approach 
of frosty weather, the soil must be drawn about 
the stems, as in landing up celery, but not brought 
to so sharp a ridge. Though some of the plants 
will not be prolific, any crop as a whole will pro- 
duce an abundant harvest in the autumn of the 
same year in which it is planted; yet the grand 
care of the cultivator ought to be the healthful 
preservation of the plants during winter, and 
their subsequent judicious cultivation with a 
In the first season, the 


close; and as a powerful auxiliary to the effects 
of earthing-up, wreaths of dry litter may be placed 


_ round the stumps of the stems or crowns of the 
roots, and the soil so drawn upon these as to 


cause rains to glide easily into the furrows. 
_the second season, the plants, if properly man- 
aged, will become very abundantly prolific; and 
at the approach of severe frost, they ought to be 
carefully protected with straw, haulm, or ever- 


In 


green boughs, so placed upon the ridges as to 
form a sort of roof over the herbage; yet in rainy 
weather, these coverings ought to be removed. 
The heads or esculent parts of the plants may be 
preserved throughout the winter and early spring 


_ months, by setting the lower ends of the stems 
| in sand, under shelter of an out-house or cool dry 
cellar. 
_ raised, are profusely produced by all healthy old 
_ plants, and ought to be detached, not in the torpid 
_ season, but in the month of March. . “ We suggest, 
_on the ground of the doctrine of radical excre- 
_ tion,” says Mr. Towers, “ that if the plants stand 
| in single rows widely apart, between which a 
_rank of potatoes, beans, or peas, be grown, the 
_ new suckers be planted on the site of such crops, 


The suckers, whence new plants may be 


in order to reap the benefit to be derived from 
the matters ejected into the soil by their excre- 
tory organs, and by the actual deposition of de- 
tached vegetable fibres. Thus artichokes and 
annual crops may be made every two or three 
seasons, to alternate or rotate with each other.” 

Sometimes the tender central leafstalk of the 
artichoke is used in a blanched state like the car- 
doon; and in this case, the plants must be cut 
away by the surface about mid-summer,—they 
will produce leaves about two feet in height to- 


_ ward the middle of September,—they must then 
| be closely bound with a wreath of hay or straw, 


and covered round with soil,—and they will com- 
plete their blanching, and become ready for use, 
in the course of four or six weeks.—The artichoke 
plant dyes a good yellow colour, acts like rennet 
in curdling milk, and operates medicinally as an 
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in Quar. Journal of Agriculture.—Maue's Garden- 
ers Calendar—The Mag. of Domestic Economy. — 
Loudon’s Eneye. of Plants.—Miller’s Gardener's 
Dictionary.— British Husbandry. 

ARTICHOKE (Jerusatem),—botanically Heli- 
anthus tuberosus. A perennial, tuberous, escu- 
lent-rooted, herbaceous plant, of the composite 
family. It is called artichoke from a resemblance 
in the flavour of its tubers to that of the edible 
heads of the true artichoke; and it bears the ab- 
surd epithet Jerusalem from an ignorant corrup- 
tion of its Italian name girasole. It is a native 
of Brazil, and was introduced to Great Britain 
in 1617. It grows to the height of from 5 to 10 
feet, has three-nerved scabrous leaves, and pro- 


duces a yellow flower in September and October. 


Though the native of a warm country, it is one 
of the hardiest of our cultivated plants; and it is 
easily propagated and very productive, and grows 
on the poorest soils. It was highly esteemed by 
our ancestors for its tubers ; and, though inferior 
in flavour and other qualities to the potato, it 
scarcely deserves the general disrepute into which 
that more esteemed esculent root has thrown it, 
but merits considerable attention, and would well 
repay somewhat extensive cultivation. It grows 
under shade; it can be cultivated in woods and 
half-waste grounds; it is sometimes planted in 
English woods, and left to propagate itself, in 
order to afford shelter to game; and it might very 
advantageously be raised on semi-barren or ex- 
hausted soils as food for stock. It docs not ripen 
its seeds in Great Britain, yet is very facilely pro- 
pagated from its tubers, in precisely the same 
manner as potatoes. Hither entire small tubers 
or eyed sets of large tubers may be planted in 
drills, at wider distances between both rows and 
plants than in the case of potatoes; and if planted 
in spring, they will be ready for use in Septem- 
ber: yet they may be planted also in autumn. 
Most English cultivators cut the stems over in 
July, to prevent them from falling down. In 
Alsace, Jerusalem artichokes are always grown, 
without any rotation, and with manure only every 
second year, upon the same land. At Bechel- 
broun, upon somewhat shallow soil, they produce 
per acre 10 tons of tubers and 114 ewts. of dried 


stems; and in many situations, upon land of 


medium quality, and without any manure, they 
produce per acre about 500 bushels of tubers. 
The leaves and stems are used on the continent 
as both green and dry fodder ; but only the tubers, 
so far as we know, have hitherto been used in 
Scotland. The plant, when growing, is very un- 
sightly, and, when once in full possession of a 
spot of ground, cannot easily be exterminated, 
but is apt to overrun every plant in its vicinity; 
and, for these reasons, it ought not to be intro- 
duced to a garden or to any choice piece of field- 
ground. The tubers are more watery and less 
agreeable than potatoes, and frequently have the 


effect of raising much flatulence ; yet, though not 
aperient and a stomachic.—Paper by Mr. Towers | fattening, they are eagerly eaten by most grani- 
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verous animals, and constitute decidedly good 
food for farm stock; and they even form a deli- 
cate esculent for man, when they are served, in 
a boiled condition, in white sauce. A tuber which 
was analyzed by M. Boussingault weighed, when 
fresh from the ground, 1 oz. and 15°6 dwts., and, 
after being dried in the stove 0°7 dwt. One part 
or integer of this tuber was reduced, after absolute 
desiccation, to 0°208; one part of the dry tuber 
was reduced, by incineration, to 0:0594; and its 
constitutional elements were ascertained to be 
43:02 per cent. of carbon, 5°91 of hydrogen, 43°56 
of oxygen, 1:57 of azote, and 5°94 of ashes or 
earthy and saline ingredients. One part or integer 
of dried stem—which consisted almost wholly of 
pith, and had stood through the winter where it 
grew—was reduced by desiccation to 0°871; one 
part of this left of ashes 0:0276 ; and its constitu- 
tional elements were ascertained to be 45°66 per 


| cent. of carbon, 5:43 of hydrogen, 45°72 of oxygen, 


0:43 of azote, and 2°76 of ashes. The tuber of 
the Jerusalem artichoke is not very much more 


| watery than the potatoe, and it is exceedingly 


less so than the turnip. The proportion of dry 
matter in the Jerusalem artichoke tuber is 0°208, 
in the potatoe 0°241, and in the turnip 0.075; and 
the proportion of water in the Jerusalem arti- 
choke tuber is 0°792, in the potatoe 0°759, and in 
the turnip 0°925.—Boussingault’s Rural Economy. 
—Low’s Elements of Practical Agriculture—Mil- 
ler’s Gardener's Dictionary. — Mawe’s Gardener’s 
Calendar.— British Husbandry.—Loudon. 
ARTIFICIAL GRASSES. See Grasszs. 
ARUM. An extensive genus of perennial her- 
baceous plants, of the order Aroidez. Most are 
stemless, and of very singular appearance; and 
the roots of all are fleshy, hot, and acrid, yet, in 
many instances, are eatable. The common species, 


-Arum maculatum, is a native of Great Britain ; 


about thirty species have been introduced from 
North America, China, Japan, Ceylon, the East 
Indies, the south of Europe, the Levant, and the 
West Indies; and about fifteen other species are 
known to botanists. Seven of the introduced 
species are hardy; and all the others are more or 
less tender. About one-third are ornamental 
plants; and most of the others are cultivated, in 
their native country, for food and medicine. Four 
are evergreen under-shrubs, of from 3 to 5 feet 
in height; two are evergreen parasites, of 6 feet 
in height ; seven are evergreen herbaceous plants, 
of from 1 foot to 3 feet in height; six are tuber- 
ous-rooted plants, of from 6 inches to 2 feet in 
height; and the others are deciduous herbaceous 
plants, of from 1 foot to 3 feet in height. 

Arum maculatwm is popularly called wake- 
robin, and grows wild in woods and on shady 
banks in most parts of Great Britain. Its ordi- 
nary height is about a foot ; its leaves are stalked, 
erect, and broadly arrow-shaped ; its flowers are 
white, and appear from May till July; and its 
root is a whitish tuber, about the size of a large 
nutmeg, and is used for both food and medicine. 


ARUNDO. 
The leaves of one variety of the species are plain ; 
and those of another variety are full of black 
spots. The fresh roots, immediately on being 
tasted, seem insipid and merely mucilaginous; 
but they soon produce a pungent, prickly, pain- 
ful sensation, which a man is glad to alleviate by 
means of oil, butter, or milk. If the roots be 
taken up when the leaves have decayed, they will 
retain all or very nearly all their acridity for a 
twelvemonth; but if gathered in spring, when 
the leaves are in full vigour, they rapidly dry, 
shrink, lose all their acridity, and become fari- 
naceous, and fit for boiling or baking. In the Isle 
of Portland, where the plant is very common, 
they are not only eaten by the poor inhabitants, 
but manufactured into a kind of British arrow- 
root, which has some resemblance in property to 
potatoe starch, and is sent to London for sale 
under the name of Portland sago. The French 
manufacture from the dried roots a cosmetic, 
which they call cypress powder. The roots, though 
assigned a place in the Materia Medica, are rarely 
used in regular medical practice; yet they figure 
largely as a cure for rheumatism, among the pea- 
santry of the south of England. A popular pro- 
vincial name of the plant is lords and ladies. 
The cocoa-root species, A rwm esculentum, is ex- 
tensively cultivated in Jamaica, for the sake of 
its edible roots. It is cultivated in very nearly 
the same manner as the potatoe; and its root 
somewhat resembles the Indian yam, but lasts 
for several years. ‘Two principal varieties are in 
cultivation, called the Bourbon cocoas and the 
country cocoas.—The common dragon species, 
Arum dracunculus, a native of the south of Eu- 
rope, and introduced to Britain in 1548, might be 


grown in England for the same purposes as our | 


indigenous species. Yet the plants of it have 
some singular -properties, and a very remarkable 


appearance ; the stems of their leaves are spotted | 
with brown and purple, like the belly of a snake; | 


and their flowers have an extremely offensive 
smell, resembling that of putrid flesh.— The 
Egyptian species, Arum colocasia, is cultivated in 
Kgypt and the Levant as an esculent ; and though 
not a very delicate kind of food, is esteemed to 
be wholesome. Its leaves resemble those of the 
water-lily ; and its roots are large, thick, oblong, 
and tuberous.—Loudon’s Encyc. of Plants and 
Agr.—The Gardener's Magazine.— Withering’s Bo- 
tany.— Miller's Dictionary. 
ARUNDINARIA,—popularly Cane-Brake. A 
genus of grasses, of the bamboo tribe. The spe- 
cies macrosperma, or long-seeded, is a native of 
North America, and was first brought to Britain 
in 1809; it grows to the height of 10 feet, has 
panicled flowers, and blooms in June. The glau- 
cescent species, Arundinaria glaucescens, called by 
Willdenow Ludolfia glaucescens, and by Lamarck 
Panicum glaucescens, is a curious hothouse plant, 
recently introduced from India. 
ARUNDO,—popularly Reed. A genus of grasses, 
of the bromeze tribe. It was formerly of very 


| 
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great extent; but, in consequence of the subdivi- 
sion of old genera by modern botanists, it has be- 
come much limited. The total number of species 
which still figure under the name of Arundo in 
systematic works is upwards of thirty ; and three 
of these are indigenous in Great Britain, while 
two have been introduced to this country from 
Germany and the south of Kurope. 

The cultivated species, Arundo donax, forms 
the type of the genus as now constituted; it is a 
native of the south of Europe, the Caucasian 
mountains, Egypt, and Siberia, and was intro- 
duced to Britain from the first of these regions 
in 1648; it grows to the height of 10 feet, flowers 
in July and August, and sometimes has leaves as 
broad and long as the blade of a small sword ; it 
is cultivated in Italy and the south of France for 
fishing-rods, fences, vine-supporters, and several 
other purposes; and it is grown and prepared in 
Spain and Portugal for exportation to Britain as 
material for weaver’s - reeds, fishing - rods, and 
other similar implements. A dwarf and striped 
variety of it, botanically called Arundo versicolor, 
is the well known and handsome gardener’s gar- 
ters of cottage gardens. 

The common species, Arundo phragmites, grows 
wild in the ditches of Great Britain, has a height 
of about six feet, and blooms from July till Sep- 
tember. It is used for protecting sea-embank- 
ments, thatching houses, ceiling cottages, con- 
structing rustic verandahs, laying the bases of 


| mortar-floors, and forming hot-bed covers for 


tender culinary plants. Its flowers are a green 
dye for wool; and its roots are said to have some 
good medicinal effects in diseases of the liver.— 
The wood species, Arwndo epigejos, classed by 
Sowerby and Smith as a calamagrostis, grows 
wild in moist woods in Britain, has a height of 
two feet, and flowers in July——The upright spe- 
cies, Arundo stricta, grows wild in the marshes 
of Scotland, has a height of 1} foot, and flowers 
in July and August. 

The sea-reed, marrum, or mat-grass—though 
called by some modern botanists Ammophila 
arundinacea, and by others Psamma arenaria, 
—was formerly known to all botanists, and is 
still best known to many as Arundo arenaria, 
and may be noticed more appropriately here 
than under either of its new names. It grows 
in vast abundance on the sea-coasts of Britain, 
and of cther maritime countries of Europe. It 
pierces the sand banks of the shores with its 
tough subterranean stems, and in consequence 
converts them into powerful barriers against the 
inroads of the ocean; and it is planted and ex- 
tended on the sandy, exposed, and mouldering 
coasts of Norfolk and of Cornwall, and amazingly 
protects them from the destructive action of wind 
and tide. A Scottish parliament at a remote date 
passed an act for the preservation of this plant 
and of Elymus arenarius on the coasts of Scot- 
land ; a British parliament, in the reign of George 
Ij. 1742, passed an act for their preservation on 
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the north-west coasts of England; and so rigidly 
do these plants continue to be protected by law, 
that they may not be anywhere cut on the coast 
by even the proprietors of the soil, except by such 
parties as claim prescriptive right of cutting it 
on the sea-coasts of Cumberland. The sea-reed 
is very rigid, has bluish rolled-up leaves, and a 
stem two or three feet high, terminates in a dense 
tuft of flowers. and blooms in the months of June 
and July. It is used for thatch, mats, ropes, 
hats, and several other purposes; yet, though it 
contains a large proportion of saccharine matter, 
it is quite unsuited for cultivation as food— 
Sinclair's Hortus Gramineus Woburnensis.— With- 
ering’s Botany.—Loudon’s Encyc. of Plants — 
Miller’s Gardener's Dictionary.—Transactions of 
the Royal Geological Society of Cornwall—Law- 
son’s Agriculturist’s Manual. 

ASAFQGTIDA. A gum-resin derived from 
incisions made, in the upper part of the root 
of the Ferwa asafetida and Ferula Persica, 
both hardy, herbaceous, perennial-rooted plants, 
growing among the mountains of Chorasan 
and Laar in Persia. It is light yellow, be- 
coming darker by age; and consists of agglu- 
tinated tears or masses. It has a strong, and 
to many persons, a disagreeable odour and 
taste. Becomes softer in the hands; burns with 
a clear flame; imperfectly soluble in water, form- 
ing a milky emulsion; best dissolved by alcohol 
containing acid or alkali. Brande’s anaiysis 
of the gum-resin gave resin 48°85, volatile oil 
4:6, gum 19:4, traces of potash and lime salts, 
with sulphuric, phosphoric, acetic, and malic 
acids, bassorin 6:4, extractive with acetate and 


malate potash 1:4, malate of lime 0:4, sulphate | 
of lime, with traces of sulphate of potash 6:2, | 


carbonate of lime 3°5, oxide of iron and alumina 


04, water 6:0, foreign admixture of sand and — 


vegetable fibre 4:6. The volatile oil, which gives 
the characteristic odour to the gum-resin, is ob- 


tained by distilling the latter with water or al- | 
cohol; it is very volatile, lighter than water, at | 
first clear and colourless, acquiring a yellow tint | 


by exposure to the air; taste at first mild, then 
bitter and acrid; soluble in every proportion in 
alcohol and ether, but requires 2,000 parts water 
for solution. It contains sulphur. The resinous 
matter of asafoetida is soluble in alcohol. When 
the alcoholic solution is mixed with water, a 
milky fluid is formed, owing to the deposition of 
the hydrated resin. Oil of turpentine and the 
oil of almonds also dissolve the resin, but less 
readily than alcohol. Besides its usefulness in 
medicine, it is employed among oriental nations 
(in Persia, &c.) as a condiment, either alone, or 
to flavour sauces and other food. The green 
leaves of the plant, as well as the roasted roots, 
are eaten. Captain Pottinger, in his Travels in 
Beloochistan and Scinde, speaks highly of the 
asafoetida plant, as a vegetable which is eaten 
stewed, having the appearance of a cauliflower, 
and held in so very great esteem as to cause quite 


— 
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a scramble in the market when brought down 
from the mountains. Yet one of the two spe- 
cies which produce it has been in Britain since 
1782, and does not seem to have particularly 


| challenged the notice of either gardener or gour- 


a 


_and long-continued nasal discharge. 


mand. The gum itself, especially when burning, 
is the most revoltingly fetid of all vegetable sub- 
stances, 

ASARABACCA,—botanically Asarwm. A genus 
of small, evergreen, hardy, herbaceous plants, of 
the Aristolochia tribe. All are inconspicuous, 
and grow to the height of only six or nine inches. 
Three species, the arum-leaved, the Canadian, 
and the sweet-scented, produce brown flowers, 
and have been introduced from respectively North 
America, Canada, and Virginia; and the common 
species, Asarwm Europeun, grows indigenously in 
the woods of England, and produces purple flowers 


‘in May. The roots of this indigenous species are 


thick, fleshy, and jointed, and have fibres from 
every part of their body; the leaves grow singly 
on short foot-stalks, arising immediately from 
the root ; and the flowers grow upon very short 
foot-stalks close to the ground, so as to be con- 
cealed beneath the leaves. The leaves have 
emetic, cathartic, and diuretic properties, and 


'are very powerfully sternutatory. A small pro- 
portion of the powdered leaves mixed with to- 


bacco snuff occasions violent sneezing; and a 
moderate dose drawn into the nostrils, on several 
successive nights at bed-time, occasions a copious 
“The pow- 
der of this herb,” said Miller in 1764, “ has been 
strongly recommended by the inhabitants of 


| Norfolk, for cattle troubled with the late raging 


distemper, which, if blown up their nostrils, will 
occasion a violent discharge from the head by 
the nostrils; and this, they have affirmed, has 
cured great numbers of cattle, which were at the 
last stage of the distemper.” 

ASCARIDES, or NeEepur-Worms. Small in- 
testinal worms in the horse. They have a needle- 
like form, with flattish heads; and some of them 
are white, others azure-coloured. They seem to 
make their lodgment in the upper part of the 
small intestines, near the stomach; but they 
often accumulate in the large intestines, and de- 
scend in hundreds to the rectum. They breed at 
all times of the year; and frequently when one 
brood is destroyed, another succeeds. They do 
not occasion any mortal disease, or even, in gen- 
eral, incapacitate a horse for his work ; yet they 
cause much pain and sickness, they impair the 
appetite and reduce the strength, they sometimes 
prey like an intermitting pest upon the constitu- 
tion, and they are always troublesome and very 
difficult to be exterminated. Even when a horse 
which is infested with them feeds heartily, and 
does his work tolerably well, he always looks lean 
and jaded, he often strikes his hind-feet against 
his belly, he frequently pauses in eating under a 
paroxysm of sickness or strong griping, and he 
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decided want of health. A smart purge in the 
stable sometimes brings away the ascarides in 
vast numbers; but an injection of linseed oil, or 
of a solution of aloes in warm water, is much 
more suitable and effective when they have ac- 
cumulated in the rectum.—Gvdson on the Diseases 
of Horses.— Youatt on the Horse. 

ASCENT OF SAP. The ascent of liquid in 
plants from the spongioles to the leaves. The 
liquid nutriments of plants, when imbibed from 
the soil by the absorbing organs, are designated 
sap or lymph; they appear to undergo some 
chemical change in the very process of absorp- 
tion, so as to possess a different nature in the 
plant from that which they possessed in the soil ; 
and they are immediately conveyed from the 
roots to the leaves, or to analogous organs in 


aphyllous plants, in order to undergo such fur- 
ther chemical change or complete elaboration as 


shall fit them to become portions of the fixed or 
permanent vegetable substance. 

The internal flow of sap in plants is familiar to 
the most common observers; and may readily be 
ascertained by wounding any of the more juicy 
trees or shrubs. If the trunk, branch, or upper 
root of a tree be cut or fractured in spring, 
whether by accident or by intention, the sap will 


immediately begin to be discharged in a stream | 


or trickling technically called bleeding; it will, 


in some instances, continue to flow out during | 


several days, or till the wound begins to be 
healed; and, after it stops, it may be made to 


commence a fresh discharge, simply by renewing | 
the wound. The bleeding of plants is particu- | 
larly conspicuous and abundant in the pruning | 


of vines and the piercing of sugar maples; yet, 
neither in these instances, nor in others in which 
it is copious, does it appear to occasion any seri- 
ous injury to the plant’s constitution or growth. 
Hven some individual vines which have been 
profusely pruned with the view of causing the 
most copious bleeding, have grown as vigorously 
and fruited as plentifully as if they had experi- 
enced the mere routine culture. The bleeding 
of plants is always most abundant about the time 


of the opening of the bud; it diminishes in copi- | 


ousness as the leaves expand and mature; and, 
in most deciduous perennial-stemmed plants, it 
cannot occur at the falling of the leaf or during 
the period of winter. Yet the internal flow of 
sap, at even the most dormant season, though in 
a very diminished degree compared to the ener- 


getic period of spring, is proved by the gradual | 


development of leaf-buds during winter, the re- 
tention and succulency of the leaves of evergreens 
throughout the year, the florification of mosses 
amidst the snows of December, the growth of 
the radical fibres, the succulent stems, and the 
juicy flower-buds of bulbous plants during the 
coldest season of the year, and the capability of 
palms, and other endogenous woody plants, to 


bleed in autumn and winter, as well as in sum- 
betrays other symptoms of serious uneasiness and ) mer and spring. | 


combined agency of capillary attraction, and 
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The fact of an internal flow of sap is thus ex- 
ceedingly obvious; and the fact that the sap dis- 
charged by bleeding is in the course of ascent, 
and not of descent, though not quite so obvious, 
is capable of easy proof. If several wounds are 
simultaneously made at different heights in one 
tree, the lowest will bleed before the others, and 
each succeeding one will bleed before that above 
it; ifa branch or stem of a vine be lopped asun- 
der, the standing part will bleed copiously, and 
the part cut off will not bleed; and if any large 
or wide incision in the trunk of a tree be exa- 
mined, the bleeding may, on minute inspection, 
be easily observed to proceed almost wholly from 
the lower side. But especially if any fibrous 
rooted or ligneous plant, with semitransparent 


| bark, be carefully lifted from the soil and imme- 


diately placed in radical contact with any inac- 
tive coloured infusion, such as pure water tinc- 
tured with madder root, the ascent of the 


| coloured liquid will speedily be observed from 


the roots to the very summit of the stem or ex- 
tremity of the larger branches, appearing in the 
interior of the plant like very slender longitudinal 
streaks or threads. Even the very velocity of 
the sap’s ascent has been made the subject of 
calculation. “To the stem of a vine cut off about 
two feet and a half from the ground, Hales fixed 
a mercurial gauge, which he luted with mastich. 
The gauge was in the form of a syphon, so con- 
trived that the mercury might be made to rise in 
proportion to the pressure of the ascending sap. 
The mercury rose accordingly, and reached as 
its maximum to a height of 38 inches. But this 
was equivalent to a column of water of the height 
of 43 feet 34 inches, demonstrating a force in the 
motion of the sap that, without the evidence of 
experiment, would have seemed altogether in- 
credible.’—{ Keith.| In a newly developed her- 
baceous stem, which as yet contains little fibrous 
or vascular tissue, the sap ascends chiefly through 
the pith; but in woody exogenous trunks, it rises 
through the alburnum or sap-wood; and in en- 
dogenous stems it is supposed to ascend through 
the bundles of fibrous and vascular tissue which 
constitute the wood. 

The cause of the sap’s ascent has been a proli- 
fic topic of disputation and theorizing among 
phytologists; yet, in spite of the mystery which 
hangs over even our most profound ideas of life, 
but with recognition of the peculiar and irresis- 
tible power which the principle of life exerts, it 
may be simply and very satisfactorily resolved 
into mere vegetable life,—or, as Keith more 
learnedly expresses it, “ the agency of the vital 
energies or affinities of the plant, merely with 
the subordinate aid of molecular infiltration.” 
But Grew ascribed the ascent of the sap to capil- 
lary attraction, and to volatility and magnetic 
tendency; Malpighi ascribed it to the contrac- 
tion and dilatation of air in the sap vessels by 
means of valves; De La Hire ascribed it to the 


ASH. 


valvular contraction and dilatation; Duhamel 
ascribed it to the combined agency of humidity. 
and heat; the elder Saussure ascribed it to a pe- 
culiar vital irritability similar to the peristaltic 
movement in the intestines of animals; Dutrochet 
ascribed it to the reciprocating agency of the 
positive and the negative electricities, or to an 
electric imbibition and exudation which he de- 
signated endosmose and exosmose; and De Can- 
dolle ascribes it to a vital contractility in the 
cells similar to the systole and diastole of the 
heart of animals. The whole question of the 
cause of the sap’s ascent, however, is too abstruse, | 
tvo much a matter of mere philosophy, to be 
worth a farmer’s serious attention, or to be cap- 
able of conversion to any very useful purpose. 
Even the channel of the sap’s ascent may, for all 
practical ends, be simply identified, in a general 
manner, with the softer tissues between the bark 
and the pith, and principally with the tubes of | 
the alburnum. 

ASCLEPIAS. The extensive genus of orna- 
mental herbaceous plants, popularly called Swat- | 
Low-Wort: see that article. The extensive na- 
tural order Asclepiadeze has the genus asclepias 
for its type, and comprises no fewer than twenty- 
four genera. This order is distinguished from 
every other by having its grains of pollen in a 
state of mutual waxy coherence within a sort of 
bag in the cells of the anthers. The plants of | 
the order are shrubs or herbs; they abound in 
an acrid and usually milky juice; and they are 
for the most part poisonous, and yet in several 
instances are wholesome and nourishing in their 
young shoots, Some are excessively fetid; some | 
are almost as powerfully emeticas the ipecacuanha 
of the drug-shops; and not a few have a curious 
appearance, and are more or less ornamental, | 
The most profuse vegetation of the order occurs 
within the tropics, | 

ASH,—botanically Fraxinus, A large and im- | 
portant genus of timber and ornamental trees, of | 
the olive-tree tribe. The English name is derived | 
from a Celtic word which signifies a pike, and | 
appears to have been suggested by the general | 
use of sticks and branches of ash for the long 
handles of implements; and the botanical name 
is derived from a Greek word which signifies 
separation, and appears to have been suggested 
by the facility with which ash timber splits. The 
trees of the genus, particularly those which grow 
indigenously in England, or which have been 
easily naturalized, are superior, for both utility 
and ornament, to all other tribes of hardy trees 
excepting the oaks, the pines, and the firs. Three 
species, the common, the warted, and the various- 
leaved, are natives of England; one, the Cauca- 
sian, is a native of the mountains of Caucasus, 
and was introduced to Great Britain in 1815; 
one, the narrow-leaved, though probably but a 
variety of the Caucasian, is a native of the south 
of Europe, and was introduced in 1821; two, the 


: 
| 


Aleppo and the small-leaved, are natives of the | 


Levant, and were introduced in 1710 and 1822; 
one, the silvery, is a native of Corsica, and was 
introduced in 1825; about twenty-six other in- 
troduced species are natives of North America, 
and were introduced at various dates between 
1723 and 1825, but principally during the last 
four years of that period; and five or six other 
species known to botanists have not yet been in- 
troduced. The flowering-ash and the mountain- 
ash, however, are excluded from these statements ; 
for they botanically possess quite different names 
and characters, and they will form the subject of 
our two next articles. 

The common ash, /raxinus excelsior, is much 
the tallest, most conspicuous, most valuable, and 
most widely diffused species, and requires to be 
noticed at some length, both on its own account, 
and as an imposing specimen of the genus. — It 
grows naturally in the woods of most parts of 
Great Britain; it has been very extensively 
planted, in almost all the methods of forestry 
from the isolated tree to the grand expanse of 
wood; it has an appearance at once arresting, 
imposing, and full of character ; and it is, in con- 
| sequence, known to all observers, and quite famil- 
iar to even the majcrity of children. Its very 
notoriety occasions it to be regarded by many 
feeble minds as somewhat vulgar, and requires a 
little effort of taste and judgment in order to the 
full appreciation of its extraordinary nobleness 
and beauty. It is, beyond all question, a tree of 
surpassing elegance, whether viewed in itself, or 
contrasted with trees of heavier foliage. “I have 
sometimes,” says Gilpin, “heard the oak called 
the Hercules of the forest, and the ash the Venus. 
The comparison is not amiss; for the oak joins 
the idea of strength to beauty, while the ash 
rather joins the ideas of beauty and elegance. 
Virgil marks the character of the ash as parti- 
| cularly beautiful—Praxinus in sylvis pulcher- 
rima. The ash generally carries its principal 
stem higher than the oak, and rises in an easy, 
flowing line. But its chief beauty consists in 
the lightness ofits wholeappearance. Its branches 
at first keep close to the trunk, and form acute 
angles with it; but as they begin to lengthen, 
they generally take an easy sweep ; and the loose- 
ness of the leaves corresponding with the light- 
ness of the spray, the whole forms an elegant de- 
pending foliage. Nothing can have a better effect 
than an old ash hanging from the corner of a 
wood, and bringing off the heaviness of the other 
foliage with its loose pendent branches.” 

The common ash usually grows to the height 
of about 80 feet, but often exceeds 100, and some- 
times attains to upwards of 120. Its branches 
are flatly smooth; its leaflets are generally ar- 


and are of a very dark green colour, somewhat 
stalked in position, pointedly spear-shaped in 
form, and slightly serrated in the edge; and the 
flowers have a green colour, are produced in long 
spikes from the side of the branches, and bloom 


eal 


ranged in five pairs, with an odd one at the end,: 


in April and May ; and the seeds or “keys” which 
succeed the flowers are flat, and ripen and fall 
in autumn. This elegant tree, however, is among 
the latest of our hardy ornamental trees to foliate 
in spring, and one of the earliest to suffer deface- 
ment and lose its leaves in autumn. When it 
occupies a conspicuous place in the home-view of 
a park, it gives tothe surrounding grounds a late 
and cold appearance in spring; and when grow- 
ing in any exposed situation in either field, park, 
or forest, it sustains great and irreparable injury | 
from the earliest frosts or tempestuous winds of | 
autumn, and, instead of contributing a mellow 
tint to the scenery of the landscape, shrinks from 
the blast, drops its leaves, and presents wide 
blanks of desolated boughs amidst surrounding 
foliage and verdure. Its leaves and rinds are 
likewise so greedily eaten by sheep, cattle, and 
deer, and form so constant and favourite a por- 
tion of the forage of the last of these, that such 
trees as are not specially protected by situation 
or fences present, in the very blush of summer, a 
mangled and deformed appearance. Yet a fre- 
quent compensating feature is the formation on 
the tree’s leading branches of a sort of excrescence 
called a wreathed fascia. A branch which pos- 
sesses this curious feature is beautifully twisted | 
and curled, and occasionally seems decorated as | 
with a ram’s hern, a crosier, or a piece of ara- 
besque tracery. The fascia has been ascribed by 
same naturalists to a too rapid ascent of the sap; 
yet really seems occasioned in every instance by 
the operation of insects; and, though often seen 
in the willow, the holly, and some other trees, is | 
most characteristic of the ash. 

An ash of 132 feet in height, is mentioned by 
Evelyn; and one of 70 feet high, in the thirty- 
fifth year of its growth, is mentioned by Arthur 
Young. In 1784, an ash in the churchyard of | 
Bonhill, in Dumbartonshire, measured 17? feet | 
in girth at 4 feet from the ground, and 33 feet in | 
girth at one foot from the ground; it divided into | 
three great arms, at the height of 6 feet ; and it | 
had a vast spreading head, and was obviously of 
great age, yet did not measure more than about | 
50 feet in total height. An ash at the burying- 
place of the Lochiel family in Lochaber was long 
regarded as the largest tree in the Scottish high- 
lands, but was revengefully burnt to the ground || 
in 1746 by the Hanoverian soldiery ; and in 1764, || 
its stump, at the surface of the ground, was as- || 
certained to have an extreme diameter of 17 feet 
3 inches, a cross diameter of 21 feet, and a cir- 
cumference of 58 feet. An ash at Earlsmill in 
Morayshire is noticed by Sir Thomas Dick Lauder 
as one of the most magnificent trees he ever be- 
held; it measured upwards of 17 feet in girth at 
3 feet from the ground; it had in its trunk a 
cavity sufficiently large to allow three persons 
to stand in it upright; and, though it had con- | 
tained that cavity during the memory of the || 
oldest inhabitants of the district, it had a sur- | 
passingly grand head, formed of three enormous 


| 
incl 


| “ Close groves,” 


| Gereeserreemre cenit 


256 


limbs variously subdivided in bold sweeping 
lines. 

The ash will grow on any kind of soil, but at- 
tains its greatest bulk and vigour upon clayey 
loam. But scarcely any tree is so hurtful as the 
ash to all sorts of neighbouring vegetables; for 
it occupies a comparatively great breadth of site 
by its roots, impoverishes or exhausts all the soil 
of that site, and robs every adjacent plant of 
every degree of requisite nourishment. It ought 
never, therefore, to be allowed to grow in hedge- 
rows; for it will both kill the hedges, and impov- 
erish the portion of any kind of crop which may 
be grown in their vicinity. Nor ought it to be 
permitted to grow within reach of cattle, not only 
because it will itself sustain damage from being 
browsed, but because it gives a rank taste to all 
the butter from the milk of cows which eat its 
foliage,—though, says an old writer, “the ashen 
boughs are first chewed even to admiration be- 
fore any other by the tender-mouthed heifer.” 
says Marshall, “are the only 
proper situation for the ash; its uses require a 


| length and cleanness of grain; and it would be 
| well for the occupiers of land, and indeed for the 
| community at large, if a severe penalty were laid 
upon planting it in any other situation. But we 


know of no species of timber so likely to be worn 
out in this country as the ash. The just com- 
plaints of the husbandman are expelling it very 
properly from our hedges; and we are concerned 
to see, amongst the numerous plantations which 
have of late years been made, so few of this ne- 
cessary tree. It is therefore more than probable 
that no tree will pay better for planting; not 
however in single trees and hedge-rows, but in 
close plantations.” 

The seeds of the ash readily germinate where 
they fall, and, if not counteracted by cattle or 


_ tillage, will spontaneously produce young plants. 


Most natural seedlings, however, are either crop- 
ped by cattle, removed by husbandry, or drawn 


| up in so slender and ill-rooted a form as to be 


undesirable for planting. Seeds intended for pro- 
pagation ought to be carefullycollected from a 
good tree, dried in a cool airy loft, preserved in 
sand during winter, and sown on prepared beds 
of fresh mellow soil in March or April. The 
depth for proper sowing is from one inch to two 
inches, according to the stiffness or the lightness 
of the soil; for if the seeds be sown too deep ina 
close-textured soil, they are in risk of being 
smothered, and if sown too shallow in a porous 
soil, they are in risk of being damaged by drought 
or disturbed by the process of weeding. As the 
young plants will not appear till next spring, the 
seed-bed ought, by means of the hoe and the rake, 
to be kept quite clean from weeds during sum- 


| merandautumn. On the approach of next spring, 


the surface of the beds ought to be finely pulver- 
ized in order to give free admission of air to the 
embryo plants, and even a thin stratum of the 
soil may be removed, and some fresh earth sifted 
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over in its stead, in order to supply influence and 
nourishment for rendering the young plants ad- 
ditionally vigorous. When plantations are made 
with a view to profit, the trees ought to be planted 
at very little more, if any, than 4 feet apart in 
each direction; but if intended for underwood, 
they may be planted so close as two feet eaweed 
each two rows, and 12 or 14 inches between each 
two plants. At the end of the first year after 
planting, or in the April immediately subsequent 
to the plants having had one summer’s growth 
and one winter’s consolidating repose, they ought 


to be cut down nearly to the ground. At the 


end of six or seven years, all the alternate rows 
of the underwood plants, and all the alternate 


plants in the remaining rows, ought to be taken’ 


out, and sold for hoops; at the end of ten years, 
the remaining plants, if well treated and grow- 
ing upon a good soil, will make hop-poles of 20. 
feet in length; or if left standing till the end of 
12, 15, or 16 years, they will be fit for the uses of 


Wheclaraants and for many other purposes to’ 
which ash timber is applied; and if these plants. 
are removed by cutting, their stumps will send 


up a second crop, which may either be all man- 
aged for the same purposes as the first crop, or 


thinned out in a few years with the view of their 


growing into lofty forest trees. The growth of 
the ash is remarkably rapid ; and its propagation 


cultivation, and management, are nearly as easy | 
A calculation is made, in | 
the ‘Gardener and Forester’s Guide,’ that one 


as those of a cabbage. 


acre of ash planted as underwood will produce, 


in ten years, £87 worth of hoops, £290 worth of | 
hop-poles, and as much faggot-wood as would 


compensate the labour of planting and managing, 
and that the cost of rent, taxes, fencing, cutting 
down and trimming will not exceed £4 or £5 
per acre per annum, or a total of £40 or £50 for 
the ten years, or, in the most extreme supposable 
case, £100. 

Ash timber is remarkable for a combination of 
toughness, hardness, and elasticity, and possesses 
perfect adaptation to a considerably wider range 
of useful purposes than any other timber. Its 
cohesive power reduced to a square inch rod was 
estimated by Barlow in one specimen at 17,850 
Ibs.; in another at 15,784 lbs.; while teak gave 
15,000 lbs., and fir fom 13,448 to 11,000 Ibs. A 
piece of young ash 2°5 feet in length, by 1 inch 


in breadth and depth, broke with a transverse 


strain of 324 lbs.; while a similar piece of young 
oak supported 482 lbs.; and of Memel fir 218 lbs. 
“This tree, in point of utility,” remarks Gilpin, 
“is little inferior to the oak. 
To the ashen spear, the heroes of antiquity were 
indebted for half their prowess. In the arts of 
peace as well as of war, in architecture, tillage, 
and manufactures, the ash objects to business of 
no kind; while even its very refuse spars are ac- 
counted the best fuel in the forest.” “The use 
of ash,” says Evelyn, “is next to oak itself, one 
of the most universal. It serves the soldier, car- 


Its uses are infinite | 


penter, wheel-wright, cart-wright, cooper, turner, 
and thatcher. Nothing like it for our garden 
palisade-hedges, hop-yards’ poles and spars, han- 
dles, stocks for tools, spade-trees, &c. In sum, 
the husbandman cannot be without the ash for 
his carts, ladders, and other tackling. From the 
pike, spear, and bow, to the plough, in peace and 
war, it is a wood in highest request. Lastly, the 
white and dottard rotten part composes a ground 
for our gallants’ sweet powder; and the trun- 
cheons make the third sort of the most durable 
coal, and is the sweetest of our forest fuelling, and 
the fittest for ladies’ chambers.” The ashen billet 
produces asteady, bright, lambent flame; it readily 


| burns when recently taken from the tree; it ex- 


udes much sap during the process of combustion ; 
and it appears to owe its bright flame to the 


| plentiful and progressive evolution of hydrogen. 
| The coach-maker very extensively uses ash tim- 
| ber; and the cabinet-maker often passes it upon 
* his customers as fancy-wood or green ebony. ‘The 


timber of the roots is often finely veined ; it some- 
times has knotty convolutions which beautifully 
resemble certain animals or compound figures in 
nature or in art; and it is usually susceptible of 
a fine polish. The bark of the tree is used for 
tanning calf skins, and for dyeing green, blue, 
and black ; the ashes of trunk, root, or branches, 
are comparatively rich in potash; the ‘keys’ 
were formerly gathered in their green condition, 
and pickled with salt and vinegar for sauce ; and 
the dried seed was in high repute for medicinal 
virtues, among the Greeks, the Romans, the 
Arabs, and the early English physicians. 

The weeping ash, Praxinus pendula, is a variety 
of the common ash, characterized by rapidly 
curved and deeply pendulous branches. It was 
first discovered in a field at Gamblingay in Cam- 


_ bridgeshire ; it usually attains a height of only 


about 20 feet; and, if thoroughly and constantly 
protected by fence, it is both a curious object in 
itself, and forms an agreeable circular arbour; 
but when it grows within access and reach of 
cattle, it is certain to be deformed and irretriev- 
ably damaged.—The yellow-barked ash, Fraxinus 
jaspidea, is also a variety of the common ash, 
characterized by the yellowness or variegation of 
its bark ; and usually grows to the height of about 
30 feet.—The green curled-leaved ash, Fraxinus 
atrovirens, is likewise a variety of the common 
ash; but is so exceedingly dwarfish as to be a 
mere bush, the only shrubby plant of the genus, 
usually growing to the lilliputian height of only 
4 feet—The horizontal, the erose-leaved, the 
striped-barked, horizontalis, erosa, striata, and 
some other varieties, are also varieties of the com- 
mon ash; and, in common with all the preceding 
varieties, may be propagated from buds, layers, 
or grafts ——The simple-leaved ash, Fraxinus sim- 
plicifolia, is regarded by some as a variety of the 
common ash, and by others as a variety of the 
Fraxinus heterophylla. It is distinguished by 
having leaves, not pinnated, but single; and it 
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possesses no superior point of either utility or 
beauty, but is a mere curiosity. A tree of it up- 
wards of 50 feet in height grows in the Edinburgh 
Botanic Garden, and produces seeds; but plants 
raised from its seeds have the pinnated leaves of 
the common ash.—The warted ash, Fraxinus ver- 
rucosa, grows wild in Norfolk, is distinguished 
from other species by its round warted branches, 
has an ornamental character, and usually attains 
a height of about 60 feet.——The various-leaved 
ash, Fraxinus heterophylla, grows wild in the 
woods of England, is distinguished by the black- 
ness of its buds and by having its leaves tooth- 
serrated and both simple and compound, is better 
adapted to utility than to ornament, and usually 
attains a height of about 30 feet. 

The white ash, /raxinus Americana, is a lofty 
tree, differing in few respects from the common 
ash, and the only American species which has yet 
been proved to rival the common ash in value. 
It was introduced to Britain from North America 
in 1723, and has long been known in France and 
Germany. It chiefly abounds, in its wild state, 
to the north of the river Hudson; it prefers a de- 
cidedly cold climate, by the sides of swamps and 


rivers ; and it usually attains a height of 80 feet, .. 


with a medium trunk diameter of 3 feet. Its 
bark has a whitish colour, and, on large trees, is 
deeply furrowed, and divided into squares of from 
one inch to three inches in diameter; its trunk 
is perfectly straight, and sometimes does not 
ramify till the height of upwards of 40 feet from 
the ground; and its leaves are 12 or 14 inches in 


length, composed of three or four opposite pairs | 


of leaflets with an odd leaflet at the end, covered 


in spring with a light down, but quite smooth in 


summer, of a light green colour on the upper sur- 
face, and a whitish colour on the lower side. The 
timber of the tree has a reddish colour. The 


leaves of the white ash are said to be so highly | 


offensive to the rattlesnake that that formidable 
reptile is never found on land where it grows, 
and it is the practice of hunters and others hav- 
ing occasion to traverse the woods in the sum- 
mer-months, to stuff their shoes or boots with 
white ash leaves as a preventive of the bite of 
the rattlesnake—The blue ash, /raxinus quad- 
rangulata, grows wild in Tenessee and Ken- 
tucky, and was introduced to Great Britain in 
1822. It frequently attains a height of up- 
wards of 70 feet. Four opposite membranes, 
of a greenish colour, and three or four lines 
broad, extend throughout the length of the 
young shoots, to which the leaves are attached ; 
but after the third or fourth year, these mem- 
branes disappear, and leave only the traces: of 
their existence. This species is so extensively 
and richly useful in its native country, as to be 
well worth cultivation in the woods of Europe. 
—The red ash, Fraxinus tomentosa or pubescens, 
grows wild in Pennsylvania and some. adjoining 
districts. It is a beautiful tree, and attains the 
height of 60 feet. Its bark is‘of a deep brown 


| 
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colour; and its timber, in a mature state, is of a 


brighter red than that of the common ash.—The 
green ash, /raxvinus viridis, concolor, or acumi- 
naia, grows wild in Pennsylvania, and is easily 
recognised by the brilliant green of both surfaces 
of its leaves. It is perfectly hardy in Great Bri- 
tain, and is much esteemed for the beautiful tint 
of its foliage—The Carolinian ash, Fraxinus pla- 
tycarpa, grows wild on the marshy borders of 
creeks and rivers in North Carolina. It rarely 
exceeds 30 feet in height, but has a beautiful 
foliage.—The black or water or elder-leaved ash, 
Fraxinus sambucifolia, grows wild throughout 
the northern division of the United States, and 
was introduced to Great Britain in 1800. It has 
decidedly aquatic habits, loving a swampy soil, 
exposed to inundations; and it attains a height 
of 60 or 70 feet. Its buds are of a deep blue 
colour ; its young shoots are a bright green, tem- 
porarily dotted; its bark is of a duller hue and 
less deeply furrowed than that of the white ash, 
and has the layers of its epidermis applied in 
broad sheets; and its timber, in a mature condi- 
tion, is brown, and finer, tougher, and more elas- 
tic than that of the white ash, but less durable 
when exposed to alternations of dryness and mois- 
ture.—The numerous other species and varieties 
of American ash have not yet been fairly investi- 
gated as to their useful properties ; but they grow 
freely in our gardens, they generally possess beau- 
tiful foliage, they promise to be, without excep- 
tion, pleasingly ornamental, and all, or very nearly 
all, probably form both fine trees and valuable 
timber.—The Aleppo ash, Fraxinus lentiscifolia, 
introduced from the Levant in 1710, is a mere 
shrub of six feet in height, but forms a charming 
member of a shrubbery. —Gilpin’s Forest Scenery. 
—The Gardener's and Forester’s Guide—Treatise 
on Ornamental Planting —Loudon’s Encyclopedia 
of Plants —Miller’s Gardener's Diction—Nicol’s 
Planter’s Culendar. — Marshall on Planting.— 
Doyles Practical Husbandry.—Pontey’s Profitatle 
Planter—Sir John Sinelair’s General Report of 
Scotland —Sir John Sinclair's Code of Agriculture. 
— Withering’s Botany. — American Journal of 
Science and Arts, vol. xxiii. 

ASH (FLiowerine),—botanically Ornus. A 
small genus of ornamental, deciduous trees, of 
the olive-tree tribe. They grow to the height of 
about 30 feet, and carry white flowers. Only 
five species are known to us, the European, the 
American, the striated, the many-flowered, and 
the manna, The European flowering ash, Or- 
nus Huropea, was formerly ranked as a true 
ash, and called Fraxinus ornus,—and, in fact, 
is still very frequently so designated. Its leaf- 
lets are of a fine green, attenuatedly lance- 
shaped, smooth, serrated, placed a good way 
asunder along the midrib, in three or four, with 
usually an odd one at the end; the midrib is 
long, but not straight; the flowers are produced 
in large bunches at the ends of the shoots; the 
buds begin to swell in autumn, and have a black- 


ASH. 


ish hue; and the branches have nearly the same 
appearance in winter as those of the common 
ash, but are darker in colour. “The flowers,” 
remarks Hanbury, “exhibit themselves, not in a 
gaudy dress, but in a loose easy manner, all over 
the tree, which, together with the green leaves 
peeping from amongst this white bloom, makes 
the appearance extremely pleasing.” —The Ameri- 
can species, Ornus Americana, was introduced 
from North America in 1812. It is quite hardy, 
and usually attains a height of about 30 feet.—The 
striated species, Ornus striata, was introduced from 
North America in 1818; and is also quite hardy — 
The many-flowered species, Ornus floribunda, is a 
native of Nepal, and was introduced to Great Bri- 
tain in 1822. It is called by the Nepalese kanga 
and tahasee; and in Britain, it is somewhat ten- 
der.—The manna species, Ornus rotundifolia, is a 
native of Italy, and particularly abounds on the 
skirts of the mountains of Calabria. Jt was 
formerly regarded as a true ash, and called Mraz- 
inus rotundifolia; and it still occasionally receives 
that name. In Britain, it isa hardy plant, but 
seldom attains a height of more than 20 feet. Its 
leaflets are shorter, of a darker green, and more 
deeply serrated than those of the common ash, 
and they are nearly sessile. The well-known 
medicinal substance called manna,—a _ mild, 
slightly nauseous, highly saccharine, concrete 
mucilaginous juice — is obtained partly from 
Fraxinus virgata, partly from some other spe- 
cies of ash, and partly from ZYamarix man- 
nifera, but principally from Ornus rotundifolia. 
From the middle of June till the end of July, the 
manna-gatherers make a horizontal incision in 
the stem of the trees; and on next day, they 
deepen this incision, and so insert a maple-leaf 
as to form a sort of cup for the reception of the 
exuding juice or gum. Straws or small bits of 
reeds or twigs are also placed in contact with the 
oozing fluid; and the stalactites which form on 
these small bodies are separated, and sold as 
manna uf the finest quality, under the name of 
manna in tears. The smallest pieces of the exu- 
dation form the manna in sorts or flakes; and the 
common or fat manna is usually mixed with 
earthy or other foreign ingredicnts, and is always 
of the worst quality. The exudation of each tree 
generally continues during about a month after 
the making of the incision. The manna on which 
the Israelites fed in the wilderness was produced 
by miracle ; and probably had not one character- 
istic property in common with the manna of com- 
merce. ‘The manna flowering ash forms in Bri- 
tain a decidedly orramental tree.—Zoudon.— 
Miller —Marshall—Keith’s Botanical Lexicon— 
The London Dispensatory.—Anderson’s Commer- 
cial Dictionary. 

ASH (Movunrarn),—botanically Pyrus- aucu- 
paria. An indigenous deciduous tree, closely 
allied to the service-tree, the pear-tree, and the 
apple-tree, and producing blossoms of the rosace- 
ous order. It is popularly called roan-itree ox 


| 
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| were it as rare and tender as it is plentiful and 


rowan-tree in Scotland and the north of England, 
and guiekbeam and quickentree in the central 
and southern districts of England ; and till quite 
recently, it was botanically called Sorbus aucu- 
peria. Its ordinary English name of mountain- 
ash, though universal among the educated classes 
of Great Britain, is an outrageous misnomer ; for 
the tree possesses no characteristic property in 
common with the fraxinus and the ornus genera, 
except some remote resemblance in the form and 
disposition of the leaf. 

The stem of this tree is covered with a procth 
gray bark; the branches, while young, have a 
purplish brown bark; the leaves are pinnated, 
and consist of eight or nine pairs of leaflets, and 
a terminating odd one; each leaflet is about two 
inches long, aad half an inch broad toward the 
base, terminates in an acute point, and is sharply 
serrated in the edges; the leaves of young trees 
have on their lower surface in spring a hoariness, 
which disappears about midsummer, but the 
leaves of older trees have little of this hoariness ; 
the flowers are produced at the end of the 
branches, in large bunches, almost in the form of 


| umbels, and they appear in May, are white in 


colour, and consist of five spreading concave 


| petals similar in shape to those of the pear-tree, 
| but smaller; and the fruit consists of roundish 


berries, with a depressed navel on the top, grow- 
ing in large and beautiful bunches, and becoming 
ripe and brilliantly red in autumn. 

This tree grows wild in most parts of Great 
Britain ; and is naturally propagated by birds 
eating its berries, and afterwards dropping the 
contained seeds. In the south and the centre of 
England, it is usually cut down and reduced to 
underwood, and is in consequence seldom seen of 
any considerable size; but in Wales, in the north 
of England, and in the south of Scotland, it very 
generally growsand flourishes to the height ofabout 
30 feet; and throughout the Scottish highlands, 
even in situations nearly 2,000 feet above the 
level of the sea, it often attains a still greater 
height, and usually contributes a most ornamental 
feature to the close-views of gorgeous, grand, and 
thrilling landscapes. “In the Scottish High- 
lands,” remarks Gilpin, “ it becomes a consider- 
able tree. There, in some rocky mountain, 
covered with dark pines and waving birch, which 
cast a solemn gloom over the lake below, a few 
mountain ashes joining in a clump, and mixing 
with them, have a fine effect. In summer, the 
light green tint of their foliage, and in autumn 
the glowing berries which hang clustering upon 
them, contrast beautifully with the deeper green 
of the pines; and if they are happily blended, 
and not in too large a proportion, they add some 
of the most picturesque furniture with which the 
sides of those rugged mountains are invested.” 
The mountain-ash is, beyond all question, a most 
handsome tree both in itself and in good group- 
ing with trees of other form and foliage; and 


hardy, it would undoubtedly be a high and uni- 
versal favourite. But it has suffered great dam- 
age to its fame, both by being generally treated 
as underwood in England, and by being profusely 
and without any sort of foil grown as’ the com- 
mon shelter of cottage-gardens in Scotland. Its 
hardiness, its facility of growth, its accommo- 
dating habits, and certain strong associations of 
superstition, have occasioned it to stand as almost 
the sole guardian of an enormous proportion of 
the smallest and poorest class of Scottish gardens, 
or—what is still worse—have condemned it into 
accompaniment with only the commonest poplars 
and the tree willows. Yet so mighty is its beauty 
that it triumphs over all this mass of vulgariza- 
tion, and takes its place among many of the 
costliest and most tasteful sylvan groupings of 
suburban villa-grounds, and shares the attention 
of the nurseryman, in common with the rhus, the 
robinia, the gleditchia, the ailanthus, and all the 
other deciduous beauties of the arboretum, as 
one of the pet plants of sylvan decoration. 

The mountain-ash has long and undeservedly 
been regarded as of very trifling practical value. 
But it grows well on dry and rocky soils, in ex- 
posed and elevated situations, and might advan- 
tageously be employed for purposes of shelter. 
Its stem, when of healthy growth, is long and 
straight ; its timber is hard, compact, heavy, and 
tough; and its shoots from the stool are gener- 


ally numerous, straight, and long. It appears | 


well worth the planter’s notice as underwood ; it 
would vield large and profitable returns if grown 
for timber upon high, dry, rocky grounds, which 
yield little pasturage, and are ill adapted for any 
other tree; its branches and young stems make 
excellent stakes and hoops; its shoots from old 
stools are well suited for whip-stocks, goads, and 
various agricultural tools; its spray and smaller 
branches, as well as its brushwood, make excel- 
lent fuel; and its timber is commended by the 
wheelwright for being all heart, and, when the 
trees are large, can easily be sawn into planks 
and boards, and devoted to a great diversity of 
uses. But one purpose for which many of the 
peasantry of Scotland still continue to use it— 


the superstitious prevention of evil—ought to be | 


everywhere and most stringently discountenanced. 
Not only are trees grown in the vicinity of cot- 
tages, but branches are hung over doorways, and 
in stables and cowhouses, as spells against the 
power of fairies, witches, and warlocks. ‘This 
fact is a horrific outrage upon the professed 
Christianity of our country; it indicates a dis- 
mally low condition in even the ordinary educa- 
tion and common sense intelligence of a large 
proportion of the people ; and it would harmonize 
far more with the dark heathenism of the pagan 
age of our remote ancestors, than with the re- 
puted enlightenment of Britain in the nineteenth 
century. The whole superstition of the roan-tree, 
in fact, was directly and deeply heathenish in its 
origin; and stumps of the tree may still be seen 
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| a@ variety of ways, as an article of food. 
| used to form a liquor which is much esteemed as 
| a stomachic, an agreeable bitter, and for diffusing 
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in many old burying-places, or near the circles of | sery-propagation should be made about half an 


Druidical temples, whose vile orgies were per- 
formed in association with the shade and branches 
of the tree as accessories. In Russia the ripe 
fruit of the mountain-ash is used extensively, in 
It is 


a glow over the system during the winter months. 
To make this, take a small cask, two-thirds full 
of the ripe berries, picked and cleaned; fill it 
with strong spirits, and allow it to stand in a 
cold cellar for twelve months. Then run off the 
spirit, which has become completely impregnated 
with the colour and flavour of the fruit, and 


_ comes away perfectly pure, the macerated ber- 
_ ies remaining at the bottom. The spirit or 
_ tincture is then bottled. The boors or lower 
_ class make use of the watky, or common fermented 


spirits of the country, for the above purpose, while 
the nobility, the higher orders of the people, and 
foreigners, employ gin, brandy, rum, or other 
spirits. A glass or two of this liquor is taken 
each forenoon during the winter-months, and it 
generally makes its appearance at lunch. An- 
other application of the fruit of the rowan-tree 


| as an article of food, is in the form of jelly, jam, 


or preserve. ‘To make the jelly, put the berries, 
when ripe and cleanly picked, into a large jar, 
which is to be placed either in an oven, or ina 


| saucepan of boiling water, until they part with 


their juice. Strain through a fine sieve, but do 


| not press the berries; weigh the juice, and add 


to it an equal weight of loaf sugar; boil them 
together until they acquire a proper consistence. 
Rowan jelly thus made has a pleasant, slightly 
bitter taste, and in appearance resembles that 
made from red currants. It is eaten in consider- 
able quantity with partridges, the different va- 
rieties of wild fowl, &c., which are to be had in 
any quantity at a trifling price, and constitute a 
daily dish. The jam is made in the same man- 
ner as that of the gooseberry, or any other spe- 
cies of fruit, and forms a good remedy in stomach 
complaints and sore throats. Lastly, the berries, 
towards the end of the season, when ripe, are 
collected in great quantities by the boors, for 
their own consumption, and for that of the nobles 
on whose estate they live; and are salted, along 
with various sorts of wild berries, and preserved 
amongst their winter store in the ice - cellars. 


| During the winter the berries thus kept form a 


part of their daily meals, and are reckoned an- 
tiscorbutic. 

_ The mountain-ash, though preferring a dry 
soil of medium quality, will grow upon almost 


any soil, whether dry or moist, strong or light, 


deep or shallow, fine or coarse, moderately vege- 


_ table or almost wholly mineral; and though un- 


able to bear much wet without considerable de- 
triment, it perfectly braves the bleakest situation, 


_-the coldest exposure, and the fiercest and most 
| frequent blast.—Sowings of its berries for nur- 


inch deep ; and the young plants will appear in the 
following spring, and ought, a twelvemonth after- 
wards, to be planted out in the nursery. The 
seed-bed ought to be kept clear of weeds; the 
young plants ought, in dry weather, to be occa- 
sionally refreshed with artificial waterings; and, 
after they are planted out in the nursery, all 
forked shoots ought occasionally to be removed, 
and the spaces between the rows occasionally 
cleaned and stirred with the hoe, till the plants 
are of sufficient size to be removed to their final 
situation. Propagation of the mountain-ash may 
likewise be effected by cutting down a tree close 
to the ground, layering the shoots from the stool 
next year in the same manner as carnations, and 
removing the rooted layers, a twelvemonth after, 
to the spots where they are destined permanently 
to grow. But trees raised from layers are neither 


so straight, so large, nor so handsome as trees | 


raised from seed. — Gilpin’s Forest Scenery. — 


Nicol’s Planter’s Kalendar.—Sir John Sinclair’s | 


Code of Agriculture—General Report of Scotland. 
—Marshall on Planting, V.Sorsus.—Miller’s Ggr- 
dener’s Dictionary, V. Sorsus.—Dr. Howison in 
Ldinburgh Journal of Natural History. 

ASHES. The earthy and saline remains of 
the combustion of vegetables, animal substances, 
or mixtures of minerals with vegetable or animal 
matters. Most ashes which meet observation, or 
can be employed for useful purposes, are obtained 
from fresh or recent plants, or from such dead 
vegetable matter as still retains its fibrous or 
cellular character; but many are obtained also 
from hardened, altered, and ancient vegetable 
matter, in the form of coal,—many, from mix- 
tures of vegetable and mineral matter in the 
form of sward,—some from mixtures of princi- 
pally a mineral character in the form of clayey 
or loamy soil,—some from substances almost 
wholly animal,—some from mixtures of vege- 
table, animal, and mineral matters, in the form 
of the refuse of yards,—and some from other het- 
erogeneous compounds, of very diversified form 
and character. When either sound or decayed 
plants are burnt in the open air, and most of 
their substance is evaporated or dispersed by 
thorough combustion, an impalpable and incom- 
bustible powder remains, of a flaky appearance, 
of a whitish colour, soft to the touch, and desti- 
tute of both taste and smell. This powder is the 
only true vegetable ash, the most valuable part 
of all the substances which are usually designated 
vegetable ashes, and even the type of all the 
varieties of the residue of combustion; yet it 
very rarely exists in a pure condition, it possesses 
a wide diversity of chemical character corre- 
sponding to the different kinds of plants from 
which it is obtained, and it is almost always 
modified in both character and action by un- 
burnt portions of the plant, or by the mineral 
and animal ingredients with which it is mixed. 
Ashes, therefore, in the practical sense of the 


- 


word, or when spoken of in their connexion with 


agriculture, must not be further identified with 


this powder than in chemical analysis of their 
characteristic and most valuable element; but 
must be understood to include the charred debris 
of half-burnt wood, the smouldered, shrivelled, 
and exsiccated leaves and stems of half-burnt 
herbs, the calcined residue of burnt sward and 
clay, the incinerated remains of burnt bones, 
hair, and horns, the cinders of half-burnt coke 
and coal, the promiscuous contents of every kind 
of ashpit, the heterogeneous residue of the com- 
bustion of all sorts of rubbish, and even the pow- 
dery portions of the matter ejected by volcanoes. 

Ashes have, in all ages, held a conspicuous 
place among manures; but, in consequence of 
their very diversified nature, they have, as a whole, 
been always ill understood. Both the ancient 
Jews and the ancient Romans burnt their stub- 
ble; and the ancient Britons burnt both their 
stubble and their straw, and scattered the ashes 
over their land. Cato recommends the ashes of 
the twigs and branches of trees as manure; Pal- 


| ladius says that this manure will maintain land 


in good condition during five years; and a Ger- 
man writer of the sixteenth century, states that 
the farmers of Lombardy regarded ashes as a 
much better manure than dung. Such crude 
notions show that ashes were both greatly and 
ignorantly appreciated. Even British farmers 
of the present day universally employ this man- 
ure, and, in the great majority of instances, seem 
unaware of the wide diversity of its composition, 
and the precise character of its various modes of 
action ; and not a few of them commit egregious 
errors in applying it, and are quite unable to 
account for its highly fertilizing power in some 
circumstances, and its utter uselessness in others. 
The ashes of wood, turf, and coal, when these 
substances are used as domestic fuel, are often 
mixed up with the ordinary contents of the farm- 
yard dunghill,—and, in this case, they occasion 
little difference in the properties of the com- 
pound manure; but when they constitute the 
principal mass of a dungheap, as in towns and 
at cottages, they necessarily rule the action of 
the manure in all its intermixtures with the 
soil; and when they are applied alone, they very 
generally act beneficially both as diluents and as 
top-dressings,—in the former case, loosening and 
stimulating clays, and heavy tenacious loams,— 
and, in the latter case, ‘strengthening the her- 
bage, improving its quality, and encouraging the 
growth of white clover. In order to give a full 
view of this important, universal, and exceed- 
ingly diversified manure, we shall first take a 
general notice of vegetable ashes, and next par- 
ticular and successive notices of wood ashes, peat 
ashes, turf ashes, straw ashes, soap boiler’s ashes, 
coal ashes, bone ashes, clay ashes, and volcanic 
ashes. 

Vegetable Ashes.—The ashes of vegetables vary 
in composition according to the nature of the 


ASHES. 


plant, the quality of the soil in which it grows, 
and the chemical character and action of the 
manure with which the soil is mixed. Plants 
which grow in a silicious soil yield ashes which 
are richer in silica than those of plants of the 
same kind which grow upon calcareous soil ; 
plants which grow upon a calcareous sand, 
and plants which grow upon a granitic sand, 
when these sands have been treated with the 


same kind of manure, yield the same kind of | 
ashes ; and different kinds of plants, though | 
grown on one kind of soil, with one kind of both 


manure and culture, yield ashes of either differ- 
ent constituent ingredients, or of different pro- 
portions of the same ingredients. Yet the con- 
stituents of ashes of all varieties seldom if ever 
exist in the ashes in the same state in which 
they existed in the plant; but are almost always, 
or perhaps without exceptions, the altered results 
of combustion. Potash, soda, lime, silica, mag- 
nesia, the oxide of iron, the oxide of manganese, 
chlorine, phosphoric acid, carbonic acid, and sul- 
phuric acid, are the substances which usually 
constitute the ashes of land plants ; and alumina 
and oxide of copper have occasionally, yet very 
seldom, been detected. Of these substances pot- 
ash, soda, lime, magnesia, alumina, silica, iron, man- 


ganese, and copper, possess the chemical charac- | 


ter of bases, while chlorine and the three acids 
operate as combining and neutralizing powers; 
so that many salts of a nature to exert distinc- 
tive and even energetic manurial action may be 
formed,—particularly sulphate of soda, sulphate 
of magnesia, chloride of sodium or common salt, 
bone-dust, or phosphate of lime, alum, copperas, 
gypsum, and a kind of bone-dust, salt of iron, or 
phosphate of iron. Some of the salts derivable 
from the combination of the bases and the acids, 
such as the compounds of potash and soda with 


chlorine, silica, carbonic acid, and sulphuric acid, | 


are soluble in water; while others, such as the 


compounds of lime, and one or two of the other | 


bases, with silica, carbonic acid, and phosphoric 
acid, are insoluble. 
entire bulk of the ashes consists, in very many 
instances, of carbonate of lime. The quantity or 
proportion of ashes, obtained from plants which 
have been dried in the air, varies from 14 to 33, 
and even 6 per cent. of their weight, and is af- 


fected, not only by the genus or species of the | 


plants, by the aggregate amount of their ex- 
posure to the sun, and by the character of the 
soil in which they grew, but also by the peculiar 
secretions or constitution of the different parts of 
individual plants, and even by accidental circum- 
stances in the same part of two plants of one 
species. : 

Very carefully dried specimens of plants and 
parts of plants, of the kinds most commonly 
cultivated, were analyzed by M. Boussingault, 
and ascertained to contain a percentage of 
ashes as follows :— wheat straw ‘070, wheat 


024, rye straw ‘036, rye ‘023, oat straw ‘051, © 


More than one-half of the | 
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oats 040, potatees -040, beet-root -063, tur-| with alkaline mineral bases, particularly with 


nips ‘076, Jerusalem artichoke ‘060, stems of 
Jerusalem artichoke °028, white pease ‘031, pea 
straw ‘113, clover hay ‘077, meadow hay -090, and 
meadow aftergrass -100. The ashes of various 
plants and parts of plants were analyzed by M. 
de Saussure ; and the results, in a few cases, 
were as follows :—the ashes of chestnuts contain 
120 per cent. of earthy phosphates, °280 of phos- 
phate of potash, ‘030 of sulphate and chloride of 
potash, -510 of carbonate of potash, ‘005 of silica, 
and ‘003 of metallic oxides; the ashes of buck- 
bean in flower contain ‘150 per cent. of earthy 
phosphates, -120 of sulphate and chloride of. pot- 
ash, 572 of carbonate of potash, ‘050 of earthy 
carbonates, °020 of silica, and 005 of metallic 
oxides; the ashes of buckbean, cleared of seed, 
contain ‘060 per cent. of earthy phosphates, :020 
of sulphate of potash, 140 of chloride of potash, 
°310 of carbonate of potash, 370 of earthy car- 
bonate, ‘028 of silica, and ‘007 of metallic oxides; 
the ashes of beans contain ‘259 of earthy phos- 
phates, 439 of phosphate of potash, 020 of sulphate 
of potash, ‘009 of chloride of potash, *225 of car- 
bonate of potash, and -005 of metallic oxides ; the 


_ ashes of wheat straw contain ‘062 per cent. of 


earthy phosphates, ‘050 of phosphate of potash, 
020 of sulphate of potash, ‘030 of chloride of pot- 
ash, ‘125 of carbonate of potash, ‘010 of earthy 
carbonates, ‘615 of silica, and :010 of. metal- 
lic oxides; the ashes of selected wheat contain 
“445 per cent. of earthy phosphates, °320 of phos- 
phate of potash, mere traces of sulphate of pot- 
ash, 002 of chloride of potash, -150 of carbonate 
of potash, °005 of silica, and 002 of metallic ox- 
ides; the ashes of wheat bran contain ‘465 per 
cent. of earthy phosphates, ‘300 of phosphate of 
potash, -002 of chloride of potash, :140 of carbon- 
ate of potash, :005 of silica, and ‘002 of metallic 


| oxides; the ashes of Indian corn-straw contain 


050 per cent. of earthy phosphates, -097 of phos- 
phate of potash, ‘018 of sulphate of potash, -025 of 


chloride of potash, -590 of carbonate of potash, 


010 of earthy carbonates, ‘180 of silica, and -005 
of metallic oxides; the ashes of Indian corn con- 
tain “036 per cent. of earthy phosphates, °475 of 
phosphate of potash, ‘002 of sulphate of potash, 
003 of chloride of potash, 140 of carbonate of 
potash, °010 of silica, and°001 of metallic oxides; 
the ashes of barley straw contain ‘078 per cent. 
of earthy phosphates, ‘035 of sulphate of potash, 
°160.0f carbonate of potash, ‘125 of earthy carbon- 
ates, ‘570 of silica, and 7005 of metallic oxides; 


| and the ashes of barley in the husk contain °325 


per cent. of earthy phesphates, 092 of phosphate 
of potash, ‘015 of sulphate of potash, ‘003 of 
chloride of potash, °180 of carbonate of potash, 
300 of silica, and ‘003 of metallic oxides. 

The constituent ingredients or elementary 
combinations of ashes, as we already hinted, are 
not in the condition in which they existed before 
incineration. Certain organic acids constantly 


| exist in plants, and are generally in combination 


potash, soda, lime, and magnesia; and, in the 


process of incineration, these acids are destroyed, 


and the bases which were combined with them 
are let loose, and enter into combination with 
carbonic acid to form the carbonates of the ashes. 
The phosphates, the sulphates, and the chlorides, 
however, possess the power of resisting a high 
degree of heat, and pass without change into the 
ashes from the plant.—But when vegetable ashes, 
as in many parts of America, are obtained in 
large quantities, and subjected to the process 
termed leaching for the preparation of ley, they 
are deprived of nearly all their potash and soda, 
and of all their acids except the phosphoric. The 
residue of this process, therefore, or what are 
termed spent ashes, are fearfully deteriorated asa 
manure, and owe all their strength to their small 
portion of bone-dust salts, and their vestiges of 
potash and soda; and they ought never to be 
used on a wet soil, but always scattered over 
light, porous, open sandy ground. Yet all vege- 
table ashes derive their chief manurial value from 
their alkalies, and when intended to be used for 
fertilizing soil, ought always to be protected from 
every process or exposure which might deprive 
them of any portion of their alkaline properties. 
—One important lesson from the saline composi- 
tion of vegetable ashes is, that a substitute for 
them as fertilizers may be, more or less, found 


in almost all the cheap and common salts of com- | 


merce. “In fact,’ as Dr. Dana remarks, “ al- 
most all salts which occur in a large way, as re- 
fuse materials from manufactures or other sources, 
have been used, and all witha greater or less suc- 
cess, as manures. And if you cast your eye over 
the acids and bases of common ashes, this seems 
quite reasonable. It is not expected that a plain 
farmer, possessing little or no chemical know- 
ledge, should be able to tell beforehand what 
the effect of a salt would be, applied to his land; 
but if he understands what the composition of 


ashes is, he may be sure that in any quantity in | 


which the salt is likely to occur, it cannot be in- 
jurious, provided it is mixed up with plenty of 
mould, and a little ashes or alkali, which will kill 
or neutralize any excess of the poisonous acid.” 
See articles Saurs, Ankauies, Acips, and Man- 
URES. | 

Wood Ashes—The ashes of timber, or of the 
billets, branches, and spray of timber trees, are 
of vast importance as manures, both because of 
their superior alkaline wealth, and on account of 
the comparative abundance in which they are 
obtained from fuel. The farmers of some parts 
of Germany esteem them of so great value as to 
procure them from a distance of 18 or 24 miles ; 
and many farmers of the inland counties of Eng- 
land, where wood is the principal article of fuel, 
contract with cottagers around them for all the 
ashes they accumulate, and pay them wholly or 
partially by drawing home for them faggots in 
return. Wood ashes, when lixiviated with cold 
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water, contain silicate of potash in exactly the 
same proportion in which it is contained in 
straw; they also contain considerable quantities 
of phosphates,—those of oak 4 or 5 per cent., those 
of firs and pines from 9 to 15 per cent., those of 
hazel 12 per cent., those of poplar 16? per cent., 
and those of beech about 20 per cent. ; they give 
to the soil out of every four hundred pounds of 
their weight from oak, or out of every one hun- 
dred pounds from beech, as large an amount of 
phosphates as is yielded from every 460 pounds 
of fresh night soil; and they, in consequence, not 
only correct or neutralize into useful salts a large 
proportion of any acidity which may exist in even 
the sourest land, but vigorously exert the very 
same manurial power which is possessed by farm- 
yard dung, or by the richest composts. A seri- 
ous practical error, however, is, that almost all 
farmers employ wood ashes without any discrim- 
ination of the sorts of timber from which they 


are obtained ; and an important theoretical error 


into which the discriminating few are liable to 
fall is, that the comparative superiority of differ- 
ent kinds of ashes depends more upon the pro- 
portion of phosphates than upon that of potash. 
Trees of different genera, and even of different 
species, differ widely from one another in the 
proportion of potash which they yield by incin- 
eration; and were they classified and always es- 
timated according to that proportion, and those 
yielding large quantities of potash burnt separ- 
ately from those yielding small quantities, farmers 
would be able to make both a more judicious and 
a more economical application of their ashes to 
the soil. Trees, in a general view, make a plen- 
tiful yield of potash, somewhat in the degree of 
their hardness, their heaviness, and the closeness 
of their texture; and the chief of them may, 
upon this principle, be distributed into four 
classes,—first, the oak, the ash, the yew, the 
beech, the chestnut, the pear, the crab, the 
blackthorn, and the broom,—second, the elm, the 
maple, the hornbeam, and the whitethorn,—third, 
the pines and the firs,—and, fourth, the birch, 
the alder, the poplar, the hazel, the alder, and 
the willow. When six loads of the ashes of the 
first class are sufficient for an acre of land, ten 
or twelve loads of the ashes of the fourth class 
may be required ; and when twelve loads of the 
fourth class have been used with good effect, 
twelve or even ten loads of the first class might, 
in a dry season, exert so caustic an influence as 
to destroy or at least seriously damage the crop. 
Ashes of furze obtained from respectively the 
lime kiln and the brick-kiln, ought also to be es- 
timated and employed in the same proportional 
manner as the ashes of different classes of tim- 
ber. A considerable portion of the limestone in 
the lime-kiln, and of the clay in the brick-kiln, 
is calcined and reduced to powder by the action 
of the fire, and falls to the bottom, there to mix 
with the ashes of the furze faggots ; and just in 
| the degree in which calcined lime is a more 


ae a 


powerful stimulant than burnt clay, ought the 
proportion of matter mixed with the ashes in 
the lime-kiln to be estimated above the propor- 
tion mixed with them in the brick-kiln. Every 
farmer, in fact, ought to ascertain as closely as 
possible the comparative alkalinity and causticity 
of the kind of wood ashes he employs, and both 
to proportion the quantity and modify the uses 
of the manure according to its power. He who 
treats all wood ashes alike is always a spend- 
thrift, and occasionally a depredator. 

Peat Ashes—The ashes of peat, dried bog, de- 
cayed and fossil moss, or the lower strata of 
morass-turf, differ very widely in general chemi- 
cal character from those of wood ashes, and yet 
are scarcely, if at all, inferior in importance to 
agriculture. They possess great adaptation and 
value for turnip fields, sour meadows, and all 
kinds of artificial grass lands, principally applied 
as a top-dressing ; they are prepared in large 
quantities in various parts of England, especially 
at Newbury in Berkshire, for the uses of the 
farmer; and they are very extensively made in 
Holland, for general use throughout that king- 
dom and Belgium, and even for exportation into 
Great Britain and other countries. They owe 
their fertilizing power—not like wood ashes, to 
potash and the phosphates—but principally to 
gypsum or the sulphate of lime, partly to car- 
bonate of lime, partly to calcareous and alumin- 
ous earths, and subordinately to small quantities 
of the sulphate of potash, and the chloride of 
soda or common salt. Sir Humphrey Davy found 
that the peat ashes of Newbury contained from 
33 to 25 per cent. of gypsum, that those of Stock- 
bridge in Hampshire contained a still larger pro- 
portion of gypsum, that those of Wiltshire con- 
tained a considerable proportion of gypsum, and 
yet that those of various districts in Wales, Scot- 
land, Ireland, western England, and nofthern 
England, contained no such quantity of gypsum 
as could be useful, but abounded in oxide of iron, 
and in silicious and aluminous earths. He re- 
marks, however, that “ vitriolic matter is usually 
found in peats; and if the soil or substratum is 
calcareous, the ultimate result is the production 
of gypsum.” The existence of even a compara- 
tively small proportion of oxide of iron in any 
peat ashes instantly reveals itself to the eye by 
the redness of their colour. 
Irish peat contain a noticeably large quantity of 
sulphate of potash. The ashes of some very cele- 
brated peat ashes, brought not many years ago 
from Holland, were found by Professor Brande 
to yield 32 per cent. of silicious earth, 12 of gyp- 
sum, 6 of sulphate and chloride of soda, 40 of 
carbonate of lime, 3 of oxide of iron, and 7 of im- 
purities and loss; some peat ashes from Bassy 
in the department of the Marne, were ascertained 
by Berthier to yield 26 per cent. of gypsum, 224 
of silica, alumina, and oxide of iron, 514 of car- 
bonate of lime and magnesia; and some peat 
ashes from Fichtelgebirge were found by Fiken- 


The ashes of some | 


te el 


tscher to yield 44 per cent. of gypsum, 364 of 
silica, 17°3 of alumina, 33 of oxide of iron, 2 of 
carbonate of lime, 35 of magnesia, 4 of chloride 
of calcium, and 2°7 of carbonaceous residue. 

The bog whence the Newbury peat ashes are 
made lies beneath good meadow soil, generally 
about five feet from the surface, in a bed of from 
one foot to nine feet in thickness, and at such a 
level below neighbouring hills of chalk as to re- 
ceive large calcareous depositions from floods or 
during heavy rains. Peats or squared clods of 
it are cut, laid out to dry in a similar manner to 
the peats or turf of the Scottish and Irish bogs 
for fuel, and, after being thoroughly dried, are 
burnt upon the spot in such accumulated heaps 
as usually yield, in each case, a mass of ashes two 
or three yards deep, and seven yards in diame- 
ter; and the ashes are then sifted, and conveyed 
away in covered carts to sheds, to be there kept 
perfectly dry till they are wanted for the land. 
Slow combustion is found to produce a larger 
proportion of alkali than rapid combustion ; and 
the storing of the ashes is found to maintain their 
manurial powers in a vastly stronger and more 
active condition than if they were exposed to 
the weather. The proportion of ashes yielded by 
any quantity of peats is seldom equal to one- 
fourth of their bulk, yet occasionally amounts to 
two-fifths, and has even been known to amount 
to twelve parts in thirty-five. The ashes are 
usually employed at the rate of from 12 to 15 
bushels per acre of turnip or clover land, and 
from 18 to 20 bushels per acre of meadow-land ; 
when used for top-dressings, they are applied in 
March and April; and when otherwise used, they 
are either spread on the land in autumn, or more 
generally with the sowing of the seed in spring. 
They are a poor manure for corn crops; they an- 
swer well for turnips in wet seasons, and are be- 
lieved to act beneficially against the turnip fly, 
but, in dry seasons, are apt to give the crop a 
burned appearance ; and they have so powerful 
an effect upon clover as to increase the produce 
of it nearly a ton per acre above the ordinary 
yield ; but they maintain a vigorous action during 
only two seasons, and then almost totally cease 
to have influence. They require to be spread in 
perfectly calm weather; and one man, with a 
double cart, can manure several acres with them 
in one day. Some inferior kinds are sold at 
threepence per bushel, and the best kinds are 
sold at sevenpence. 


_ The peats cut in Holland for fuel, in the same 


manner as those in Great Britain and Ireland, 
burn easily, but yield a whitish kind of ashes 
which are of little use asa manure. But from 
the bottom of the pools or ditches which are made 
by cutting these peats, soft or mud bog is fished 
up with hooped bags at the end of long sticks, 
and is poured on the adjacent ground to be 
drained of its water; and, after being consoli- 
dated by a few days’ exposure to the air, it is cut 
into pieces of the size of building bricks, and 


dried for use as fuel. The ashes obtained from 


it are the Dutch ashes which have for about half | 


a century been celebrated as fertilizers ; and they 
are obtained in the ordinary course of the con- 
sumpt of fuel, and carefully gathered into carts 
which go the round of the cottages and other 
houses in which the mud- prepared peats are 
used. Peats of apparently quite the same kind 
—manufactured out of the bog mud at the bot- 
tom of cut bog-holes, and possessing a blackness, 
a hardness, and a semi-mineral fracture almost 
like the soft kinds of coal—are extensively made 
in several districts of Ireland, and, if properly 
inquired into and economized, might probably 
be found to yield quite as good ashes as those of 


Holland. In Belgium, where the Dutch ashes are | 


in general request as a most valuable or even indis- 
pensable manure, they are used for nearly all fer- 
tilizing purposes in both the garden and the field. 
They are scattered over the surface of gardens, 
after the plots and beds are sown and raked; and 
they are found to act beneficially on nearly all 
the kinds of culinary vegetables. They are ap- 
plied to hops, in the manner of a handful to each 
plant. They are sown on clover, wheat, and pas- 
tures in March and April; on oats and beans, in 
the beginning of May; and on rye, in October 
and November. When given to clover, they are 
distributed in a proportion which corresponds, in 
our measures, to 19 bushels per acre; and when 
applied to grain, they act partly in accelerating 
its early growth, but principally in increasing its 
quantity. In Holland, the ashes are used in the 
proportion of about 20 bushels per acre; and after 
the reaping of wheat and the harrowing of the 
ground, are strewed upon clover which was sown 
with the wheat in spring; and theyare thus applied 
in the wheat and clover season of a rotation which 
consists of potatoes, rape, pease, wheat, clover, 
and oats. An eminent Dutch agriculturist, F. 


L. W. Brakkel, commends this method of using | 
the ashes as highly advantageous; but another | 


agriculturist, J. R. Schwarz, says that they ought 
to be used in a dry state, and thinly strewed, and 
that, on ploughed land, they ought to be harrowed 
in before or at the time of sowing. The Dutch 
ashes began to be somewhat extensively imported 
to Leith about the year 1833, and to be sold there 
at a total charge of £3 per ton, so as to be avail- 


able for manuring lands in the vicinity of that | 


port at the cost of about £1 per acre. Mr. John 
Mitchell of Leith, who in that year introduced 
them to the notice of Scottish farmers through 
the medium of the Highland Society’s Transac- 
tions, says, “The Dutch ashes require no previ- 
ous expense or preparation in this country, but 
can be immediately applied after being landed ; 
whereas bones and rape cake have to undergo the 


process of grinding before they are fit for use. | 
As a top-dressing, these ashes are superior to 


common manure, it having been found, on mak- 
ing comparative trials in Flanders, that the crops 
of clover where the ashes were used, were much 


~~ 


‘crop of clover has been so. 


earlier, heavier, and superior in every respect to 
those which had undergone a top-dressing of 
horse and cow dung. As a top-dressing to the 
second crop of clover, they will be found highly 
advantageous, as by being used this way, they 


‘wonderfully increase the rapidity of growth and 


produce. One of the best proofs of their useful- 
ness is the fact, that while we have frequently in 
this country very backward and light crops of 
clover and grass, in Flanders, where this top- 
dressing is used, such a defection seldom if ever 
occurs. They are therefore likely to be of great 
use to the farmer on the lands which have grown 
sick of clover; and the importance of having a 
good crop of clover is the more obvious, when it 
is considered that, in general, the succeeding 
crop of wheat is only good when the preceding 
Besides fertilizing 
the land, the ashes may be of great advantage in 


| preventing the injuries arising from worms or 


insects; and will no doubt be highly useful as a 


| top-dressing, if regularly persevered in for a cer- 


tain time, in destroying the mosses and lichens 
so apt to injure the lawns and natural pasture in 
this country.” 

Turf Ashes—Turf ashes, as distinguished from 
those of peat, are the residuum of the burning of 
sward, and are usually obtained by the process so 
well known under the name of paring and burn- 
ing. See article Partne. They not only differ 
widely in chemical constitution from any purely 
vegetable ashes, and necessarily contain a large 
proportion of the mineral constituents of the in- 
cinerated sward, but also vary exceedingly and 


' constantly in themselves according to both the 


vegetable and the mineral nature of the parti- 
cular sward from which they are obtained. If 
the soil of the sward be very sandy, the ashes are 
very silicious and of little or no value; but if the 
soil be calcareous or argillaceous, they consist to 
a great extent of calcareous and aluminous bases, 
in combination with various acids, and often con- 
tain a large proportion of exide of iron. Yet, as 


a whole, they are very indeterminate in charac-. 
ter, and are fitted to perplex both the agricul- 


tural chemist and the practical farmer. Those 
of light weight are usually much superior to those 
of heavy weight ; those of a soft, flaky, crumbling, 
and very finely pulverulent kind, somewhat re- 
sembling pure vegetable ashes, are in all cases 
valuable; but those which are gritty and of a 
very reddish-brown colour, evincing by the one 
quality the predominance of silica, and by the 
other the presence of much oxide of iron, are 
usually little better than sheer poison to the soil. 

A specimen of turf ashes, expressly burnt for 
the purpose, was analyzed by Sir Humphrey 
Davy, at the request of the Board of Agriculture, 
and may afford guidance respecting all turf ashes 
of similar origin and appearance. The turf from 
which they were obtained was formed and cut 
upon a chalk soil in Kent, and was taken partly 
from the outside and partly from the inside of a 
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heap, in order that the specimen might be of aver- 
age character. The ashes produced from an acre 
of the land amounted, when dry, to 2,660 bushels 
or a little upwards of 77 tons; they were in the 
form of small lumps, from the size of a pea to 
that of a hazel nut; they were soft and easily 
broken, and had neither taste nor smell; and 
most were of a reddish colour, some were black 
or blackish-brown, and a few were white. When 


treated with acids, a considerable portion effer- | 
vesced ; when treated with pure water, they did | 


not yield to the liquid any alkalinity; and when 


first heated to redness with powdered charcoal, | 


and afterwards treated with diluted acid, they 
emitted a smell of sulphuretted hydrogen. Two 
hundred grains of these ashes contained 80 grains 
of carbonate of lime, 11 of gypsum, 9 of charcoal, 
3 of saline matter, principally sulphate of potash 
and muriate of magnesia, 15 of oxide of iron, and 


82 of insoluble earthy matter, principally alumina | 


and silica. Another specimen of ashes was an- 


alyzed from the turf of a soil in Leicestershire, | 


composed of nearly three-fourths of sand, and one- 
fourth of clay, with about 4 per cent. of chalk ; 
and 100 grains of this specimen contained 82 
grains of sand, clay, and chalk, 9 of oxide of iron, 
6 of charcoal, and 3 of saline matter, principally 
common salt and sulphate of potash. A third 
specimen of ashes was analyzed, from the turf of 
a strong slay soil in Cornwall; and 100 grains of 


this contained 81 grains of clay and sand, 2 of | 
chalk, 7 of oxide of iron, 8 of charcoal, and 2 of | 


common salt and other saline matter. 
Straw Ashes.—The ashes of straw, though figur- 
ing aS manure in some valuable agricultural 


treatises, ought, with all speed and decision, to | 
be banished from the nomenclature of manures. | 
Ashes can, in any circumstances, be obtained | 


from straw, only with enormous loss of true 


manurial matter, and with not a particle of real | 


gain. Straw which has been thoroughly dried at 


a high heat, yields only 4:02 per cent. of ashes, | 


and consists, in addition, of 46°37 per cent. of car- 
bon, 5°68 of hydrogen, and 43:93 of oxygen. No 
matter how rich the ashes may be in the most 
fertilizing salts, the loss of substance for farm- 
yard manure, in the driving away of so much 
carbon and oxygen, is far greater than these salts 
can possibly compensate. 


stubble of corn-fields as preparation for clover, 
owe all their true value to the destruction by fire 
of the rudimental forms of insects, and of the 
seeds and foliage of weeds; and in the degree in 
which they have been effectual, they have re- 
quired the stubble to be long, in order to give 


the fire full power, and have proportionally with- — 


held from the farm-yard the substance which 


forms the chief bulk of its most valuable manure. | 


On the wolds of Lincolnshire, indeed, the very 
straw of thrashed grain has, in some instances, 
been largely burnt for manure, and is reported to 
have, in some comparative trials, been found 


Advantageous experi- — 
ments which have been made of burning the | 
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superior to farm-yard manure, in the proportion | only as one ingredient of what is usually desig- 


of five tons of the straw to ten tons of the man- 
ure; but either some egregious mistake has been 
committed in the report, or some enormous over- 
sight was made in the experiments; for the asser- 
tion, or the alleged general principle, that the 
reduction of straw to ashes produces more fertil- 
| izing power than the employment of it in the 
/ usual manner for farm-yard manure, is simply an 
absurdity. 

Soap-Boilers’ Ashes—Soap-boilers’ ashes, in the 
days when kelp and barilla were in universal use, 
formed a manure of considerable importance, but 
| of disputed, ill-understood,and somewhat peculiar 
| mode of action. They consist of the insoluble 
parts of the kelp, barilla, or other coarse alkaline 
matter used in soap-making, mixed with carbon- 
ate of lime, common salt, other saline substances, 
and a considerable proportion of cinders. The 
| insoluble portion of barilla consists principally of 
carbonate of lime, charcoal, silica, and oxide of 
iron; and the insoluble portion of other alkaline 
matters used by soap-boilers, usually consists of 
the same ingredients and some phosphate of lime. 
_ Soap-boilers’ ashes are most useful upon peat- 
moss, cold wet pastures, strong, cold soils, and, in 
_ general, upon whatever kinds of land are most 
benefited by large additions of lime and chalk. 
' About sixty bushels per acre are suitable for 
_ turnips, to be harrowed in with the seed; six 
loads per acre, for wet grass lands; seven loads 
per acre, for wet arable lands; ten loads per acre, 
for poor loamy land; and, in general, nearly as 
large a quantity as common quick-lime, for any 
purpose of general improvement. 

Coal Ashes.—The ashes of coals very consider- 
ably vary in character, according to the chemical 
constitution of the particular coal from which 
they are obtained. The ashes of anthracite, or 
_ almost entirely carbonaceous coal,—the ashes of 
_ flaming and caking coal, or of such as is in a very 
large degree bituminous,—the ashes of cannel or 
shining coal, or such as is employed in the manu- 
| facture of the carburetted hydrogen of the gas 
works,—the ashes of earth-coal, or such as con- 
| tains a large admixture of shaly, stony, and argil- 
| laceous matter,—the ashes of sulphurous coal, or 
| such as is much impregnated with sulphur,—the 
ashes of metalliferous coal, or such as contains a 
very sensible proportion of iron and other metallic 
ores,—the ashes of not a few varieties of coal, in- 

termediate in character among most of the chief 
_ or specific kinds,—all these ashes necessarily differ 
much from one another in constitution, and exert 
_a very different influence upon the soil. Yet 
coal ashes may, in a general view, be character- 
ized as containing a large proportion of earthy 
| and metallic cinders, and a considerable propor- 
| tion of carbonate of lime and sulphate of lime, 
and as exercising upon the soil an influence ac- 
' cordant with the nature of these ingredients. 

Most coal ashes are mixed with the numerous 
refuse matters of towns, and reach the farmer 


nated police manure. Yet though the compost 
to which these belong must be fully noticed in. 
our article on Composts, we may here advert to 
the general fact that, whenever it contains a large 
proportion of coal ashes, it seriously and rapidly 
deteriorates the proper mechanical action of all 
light and porous soils. Hard porous masses of 
matter, or firm irreducible cinders, are formed, 
in the process of combustion out of all the por- 
tions of coal which are strongly impregnated with 
iron and other metallic ores; these cinders pos- 
sess the power of absorbing a considerable quan- 
tity of fluid; and when they are mixed with the 
soil, they become saturated with soluble organic 
matter, the most valuable portion of the food of 
plants, and, in consequence, completely withhold 
it from serving its great purpose of vegetable 
nutrition. This food of plants, indeed, is subject 
to be partially washed out of the cinders by heavy 
rains; but, even in the degree in which it is thus 
returned to the soil, it wants both equal diffusion 
and steady action, and, at the same time, may be 
totally unavailable at the precise periods of the 
plants’ growth when its agency is most required. 
The cinders, besides, are altogether infertile in 
themselves, and quite irreducible to a fertilizing 
condition ; and they consequently act in mixation 
with light soil, both as diluents of its strength 
and destroyers of its slender cohesion. They 
might appear, indeed, to have a serviceable adap- 
tation to strong clayey soils, which require to be 
diluted in their aluminous power, and diminished 
in their cohesive resistance; but unfortunately 
the fertilizing ingredients which usually accom- 
pany the cinders in police manure, are ill suited 
to clay, and best adapted to sands and very light | 
loams. 

Coal ashes, in an unmixed condition, serve as | 
an excellent top-dressing, on clayey lands, for | 
lucern, red clover, sainfoin, and other forage | 
crops; and, when they happen to abound in gyp- 
sum and to be comparatively free from cinders, | 
they are suitable, on most soils, for turnips. They 
are also very serviceable, as a coating or surface- 
covering in the garden, to prevent the depreda- 
tions of mice ; and if spread over a sowing of early 
pease to the thickness of from a quarter of an 
inch to half an inch, they will stimulate the crop 
to an earlier maturity, by several days, than in 
most other modes of culture. They are usually 
employed in gardens either for protecting from 
mice, or for forming walks, or for increasing the 
porosity of clayey soil; and, when employed as a 
manure, they are generally applied in too large 
quantities, and in consequence have been hastily 
pronounced hostile to various herbs and trees, 
which their moderate application would rather 
serve than damage. 

Bone Ashes.—Berzelius, in analyzing the bones. 
of oxen, found that they yielded 66:7 per cent. of 
ashes, and that the constituents of this percent- 
age were 57°35 of phosphate of lime, with a little 
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fluoride of calcium, 3°85 of carbonate of lime, 2°05 
of phosphate of magnesia, and 3°45 of soda, with 
avery little chloride of sodium. The ashes of 
the bones of men contain about 4 per cent. less 
of phosphate of lime, and nearly 73 per cent. more 
of carbonate of lime than the bones of oxen. The 
incineration of bones differs widely from the in- 
cineration of vegetables in effecting chemical 
changes during the process of combustion ; for, 
with the exception perhaps of phosphate of mag- 
nesia, all the ingredients in the ashes of bones 
exist in exactly the same condition in the ashes 
as in the bones. Yet bones burnt till quite white, 
and recently heated to redness, absorb 75 times 
their volume of pure ammoniacal gas. Animal 
ashes, under the name of bone ash, are sometimes 
employed as a manure; but they have less fertil- 
izing power than ground unburnt bones. See 
article Bonz-MANnuRE. 

Clay Ashes——Various burnt and calcined pre- 
parations are extensively employed in England 
as top-dressings and manures, under the name of 
clay ashes ; and though more the products of cal- 
cination than proper incineration, they require, 
on account of their popular name, to be here 
fully noticed. Many, perhaps most, of these pre- 
parations, differ from the ashy and calcined pro- 
ducts of paring and burning, only in their raw 
material being taken from ditches, banks, hedge- 
rows and waste grounds, and in their true ashes 
being smaller in quantity, and less saline in con- 
stitution. Whenever the raw material has any 
kind of sward, the clay ashes obtained from it 
are substantially the same thing as the turf ashes 
which we noticed in a former section of this 
article; whenever the raw material is a sandy or 
loamy earth, intermixed with weeds and roots, 
the ‘clay ashes’ obtained from it owe their chief 
value to the portion of vegetable ashes yielded 
by the roots and the weeds; and whenever the 
raw material is chalky earth or true clay, with 
scarcely any vegetable intermixture, the clay 
ashes are sheer calcinations, and owe their fer- 
tilizing power partly to mere mechanical action 
upon the soil, and partly to the mineral alkalinity 
of their calcareous or aluminous nature. The 
practice of preparing these clay ashes as manures 
has been long and extensively prevalent in Suffolk, 
in Yorkshire, and in other districts; it is highly 
recomimended by several eminent practical agri- 
culturists, who have inquired into its merits ; and 
yet it does not seem to have been very scientifi- 
cally examined, nor is it practically reported 
upon with a sufficient precision of terms to af- 
ford proper. guidance for its adoption in dis- 
tricts where it has been hitherto unknown. The 
Suffolk method of this practice, though differing 
in some unimportant particulars from that of 
other counties, may be regarded as a model. 
“This method is to dig old borders, surfaces of 
banks, &c.; turn it over, and, when dry, cart it 
to a heap and burn; formerly much wood was 
used, but haulm, straw, dry weeds, and a few 
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bushes, whins, or anything of that kind may be 
employed; then build a circular wall of turfs 
around it, cover the heap slightly with turfs and 
earth, and set fire to it in several places ; feeding 
with the most inflammable materials at first, 
afterwards clay or any earth will burn; when all 
the earth is on the heap, the walls may be pulled 
down and thrown on, raising it by degrees as the 
fire ascends, in the shape of a cone, till all is con- 
sumed.” he ashy and calcined product costs 
about 16 pence per load, and is distributed over 
land in the proportion of 50 loads per acre. 
Volcanic Ashes—Some ashes which fell from 
Vesuvius at Naples in 1822, were of a greyish 
colour, and without taste, and were found, on 
analysis, to consist of alumina, oxide of iron, 
muriate of ammonia, gypsum, potash, copper, 
manganese, charcoal, and carbonate of lime. 
Some other ashes ejected from Vesuvius in the 
same year were in fine powder and grey in colour; 
when brought to a red heat in a close vessel, they 
yielded sulphur, but, when brought to a red heat 
in exposure to the oxygen of the atmosphere, they 
threw off the sulphur in the form of sulphurous 
acid ; and, upon analysis, they were found to con- 
sist of 28°1 per cent. of silica, 18° of gypsum, 
20°88 of sulphuret of iron, 8° of alumina, 26 of 


carbonate of lime, 1: of charcoal, and 21°42 of | 


alumina and sulphate of copper, with traces of 


sulphur, a muriate, and moisture. A glance at | 


the constitution of these ashes explains the pe- 
culiar appearance of vegetation around the base 
and upon the acclivities of both active and ex- 
tinct voleanoes.—Dr. Dana’s Prize Essay on Man- 


ures. —Boussingault’s Rural Economy.—Davy’s | 
Agricultural Chemistry. — Liebig’s Chemistry of | 


Agriculture —Johnston’s Lectures on A gricultural 


Chemistry.— Johnson on Fertilizers—Annales De | 


Chimie et De Physique.—Booth and Boye’s Cyclo- | 
pedia.—Keith’s Lexicon —Paper by Dr. Madden in | 


Quar. Journal of Agriculture—The Bath Papers.— 


Malcolm’s Compendium of Modern Husbandry.— | 


Essay by Mr. Mitchell in Transactions of the High- 
land Socrety— Treatise on Flemish Huslandry in 
Lib. of Useful Knowledge.—Museum Rusticum.— 
The Society of Gentlemen's Complete Farmer. — 
Bradley's Husbandry.—Miller’s Dictionary. 


ASHLAR-WORK. Walls faced with squared | 


stones, and backed with rubble or brick, are called 
ashlar work, and the stones themselves are called 
ashlars. The average size of each ashlar is from 
24 to 36 inches in length horizontally, 8 to 12 
inches in breadth or depth, and 10 to 16 inches 
in height. The best figure for the stones of an 
ashlar-facing is that of a truncated wedge, that 
is, thinner at one end than the other in the thick- 
ness of the wall, so that those in one course may 
form in their back parts indentations like the 
teeth of a saw, the next course having its inden- 
tations varied from that below it; the whole is 
therefore toothed or united with the rubble back- 
ing, much more effectually than if the backs of 
the ashlars were parallel with the face. Bond 


stones should be introduced in every course of 
ashlar-facing: they should be in quantity equal to 
one-sixth of the face of the wall, and of a length 
to reach at least one foot into the back, but the 
more the better. Every bond stone should, if 
possible, be placed in the middle between those 
in the course below. When the jambs of piers 
are coursed with ashlar, or when the jambs are 
of one entire height, every alternate stone next 
the aperture in the former case, and next to the 
jambs in the latter, should bond through the 
wall; and every other stone should be placed 
lengthwise, in each return of an angle, not less 
than-the average length of anashlar. Bond stones 
should have no taper in their beds, nor should 
their ends, or the ends of the return stones, be 
ever less than 12 inches. Olosers should never be 
admitted, unless they bond at least two-thirds of 
the thickness of the wall. All upright joints 
should be square or at a right angle with the 


| face for about two inches back, after which they 


may widen a little towards the back. The upper 


| and lower beds of every stone should be quite 


level or parallel to each other for their whole 
breadth. All the joints, for the distance of about 
one inch from the face, should be cemented with 


| fine mortar, or with a mixture of oil-putty and 


white-lead ; the former is practised at Edinburgh, 
the latter at Glasgow; at the latter place the 


| joints of the polished ashlar work are uncom- 


monly fine and accurate. ‘The remainder of the 
ashlar, and all the rubble, should be laid in good 
lime mortar; that for the rubble should be made 


| with coarser sand. All the stones should be laid 
_ in their natural beds. Wall plates should always 


be placed on a number of bond stones, to which 
they may be either joggled or fixed by iron 
cramps. 

ASH-WEDNESDAY. The first day of Lent, 
a fast forty days long, which the Catholic church 
orders to be kept before the feast of Easter. It 
derives its name from the ancient and still exist- 
ing custom of putting ashes upon the head, as a 
symbol of humble repentance for sin. It was 
formerly, and, to a certain extent, is still the 
custom in Catholic countries, to confess on Ash- 
Wednesday, to chastise one’s self during Lent, 
and to partake of the Lord’s supper at Haster. 

ASPALATHUS. A genus of small evergreen, 
ornamental, greenhouse shrubs, of the pea tribe. 


| Between eighty and ninety species are known to 
| botanists; and about thirty of these have been 
| Introduced to Great Britain. 


The Indian species 
is a native of the East Indies, and was introduced 
in 1759; and all the other introduced species are 
natives of the Cape of Good Hope, and, except in 
eleven instances, are of quite recent introduction. 
The galium-like species is an evergreen trailer ; 


| and all the other species are evergreen under- 
shrubs, of from 14 to 6 feet in height, but prin-. 


cipally of 2and 3 feet. The flowers of the Indian 
species are red; those of the whitish species are 
white; those of the globular species are orange ; 
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and those of all the other introduced species are 
yellow. All the flowers are subsessile. Most 
of the introduced species have their leaves in 
fascicles or bunches; but four—the silky, the 
callous, the mucronate, and the long-peduncled— 
have their leaves trifoliate. Several of the spe- 
cies have a considerable resemblance, in their 
general appearance,-to asparagus, and popularly 
bear the names of African broom, shrubby tre- 
foil, and narrow-leaved laburnum ; and the whole 
genus.was formerly placed by botanists with the 
robinias or false acacias. The branches of the 
Indian species are slender; the leaves grow by 
fives close to the branches ; and the flowers grow 
singly upon long footstalks. The stalk of the silky 
species is shrubby and ramified ; the branches are 
slender ; the leaves are white, silky, and trifoliate; 
and the flowers are yellow and downy, and grow 
thinly on the branches. The branches of the ear- 
liest - introduced Cape species are slender ; the 
trifoliate leaves are numerous and clustered ; and 
the flowers grow in woolly heads at the end of 
the branches. All the species are easily raised 
from seeds; and most may, witha little care, be 


propagated from young cuttings.—Hortus Britan- | 


nicus.—Encyc. of Plants —Miller—Marshall. 
ASPARAGINE. The peculiar chemical prin- 
ciple of asparagus. It occurs in the juice of the 
asparagus leaf and stem, and in that of marsh- 
mallow and liquorice root; and, on being separ- 
ated, it becomes crystalline. The crystals of it 
are hard, brittle, and colourless, and have the 
form of rhomboidal prisms. 
slightly nauseous. When asparagine is boiled 
for some time with hydrated oxide of lead or 
magnesia, it is resolved into ammonia and a dis- 


tinctive acid called aspartic; and the combina- | 
tions of this acid with the bases are called aspar- || 


tates, —and, when the taste of the base does 
not interfere, they have the taste of the juice of 
meat. 

ASPARAGUS. A genus of perennial plants, 
of the asphodel family. Thirty-two species have 
been described by botanists; and twenty-eight 
of these—one indigenous, and all the others 
exotic—are cultivated in Great Britain. 


asparagus of our gardens. Six species—the long- 
leaved, the bitter, the wood, the whorl-leaved, 
the maritime, and the Dahurian, from respec- 
tively Siberia, France, Hungary, Caucasus, the 


Caspian Sea, and Dauria—are hardy deciduous || 


herbs; three species—the declined, the decum- 
bent, and Broussonets, the first and the second 
from the Cape of Good Hope, and the third from 
the Canaries—are greenhouse evergreen herbs ; 
six species—the climbing, the retrofracted, the 
stipulaceous, the drooping, the horrid, and the 
twiggy, from the Cape of Good Hope, Africa, 
Ceylon, and the south of Europe—are tender 
evergreen twiners ; eight species—the sickle- 
leaved, the racemose, the Asiatic, the Ethiopian, 


Its taste is cooland | 


‘The | 
common or officinal species grows wild on the | 
coasts of England, and is the well known culinary | 


the white, the acute-leaved, the leafless, and the 
Cape, from the East Indies, Asia, Spain, the south 
of Europe, and the Cape of Good Hope—are ten- 
der evergreen undershrubs of about 3 and 4 feet 
in height; one species—the flexuous, from the 
Cape of Good Hope—is a tender evergreen climber 
of 3 feet in height; and two species, Smithianus 
and plocamoides, have been quite recently intro- 
duced from Teneriffe. About one-third of the 
species have green flowers, and all the others 
have white flowers. Some of the species are 
armed with strong prickles; and on that account 
give the name asparagus, which signifies ‘tearing,’ 
to the whole genus. One of the species is culi- 
nary, seven or eight are ornamental, and all the 
others are merely curious. An indigenous plant 
of England has of late years drawn considerable 
notice, and found its way somewhat extensively 
to the table, under the name of Prussian aspara- 
gus; but it is really the Ornithogalum Pyrenaicum, 
| or Pyrenean star of Bethlehem. See the article 
ORNITHOGALUM. 

The common or officinal asparagus, Asparagus 
officinalis, concentrates in itself the chief interest 
of the whole genus. It is one of the most deli- 
cate, extensively diffused, and anciently used of 
culinary vegetables. It is usually boiled and served 
without admixture, and eaten with butter and 
salt ; or the points of its shoots are cut into small 
pieces, and served in a manner similar to green 
pease. It has too delicate a flavour to be a mere 
ingredient in compound culinary preparations, 
or to admit, without detriment, of almost any 
vegetable accompaniment. The plant is thought 
to be diuretic, and is extensively employed as an 
alleviative of stone or gravel by the sedentary 
operative classes of Paris. It was in high esteem 
as a delicate esculent among the ancient Greeks 
and Romans, and it continues to be held in high 
esteem by a large portion of the modern civilized 
world. It was much praised by Cato and Colu- 
mella, and is said to have been highly relished 
by Augustus Czesar. Pliny speaks of it as grow- 
ing wild, and as also cultivated to such perfec- 
tion at Ravenna, that three heads of it weighed 
a pound. It still grows to an extraordinary size 
in Asia Minor and on the borders of the Eu- 
phrates, and is traditionally, but not very credibly, 
said to have formerly been so exuberant in these 
districts, that a man might have stood concealed 
among its plants. It now grows indigenously 
on the coasts of many parts of Europe, in some 
of the fenny districts of England, and in the in- 
land sandy plains of Russia, Turkey, and Greece ; 
and it is everywhere cultivated in gardens,—and, 
in particular, is cultivated to a very great extent 
in the vicinity of London, Paris, and Vienna. 
“In no part of the world,” remarks Loudon, “ is 
it grown to such perfection as in the market 
gardens around London. That of the parish of 
Mortlake is particularly strong and succulent: 
the soil is a sandy loam, deeply trenched, and 
well manured; the seed is sown in drills and 
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thinned out till the plants stand six inches apart 
in the row, and the rows are a foot asunder. 
Round Paris and Vienna more pains are taken in 
preparing the soil, by forming excavations, and 
filling them with layers of turf, durable manure, 
as bones, wood chips, &c., sand, manure, loam, 
&c.; but though plantations on such beds last 
longer than on ours, they do not yield better 
shoots, and it may justly be questioned whether | 
they are equally profitable to the cultivator.” 

The cultivated asparagus is worthless in its 
English indigenous condition, but is susceptible 
of remarkably great improvement by culture; 
and, when well-managed on richly manured, 
light, and mellow loam, it eventually becomes 
luxuriant in growth, and very beautiful in ap- 
pearance. In its wild state, in the fens of Lin- 
colnshire, its shoots are not larger than straws; 
and in its first cultivated generation from wild 
seeds, it springs a week or ten days earlier than 
from garden seed, and is exceedingly sweet, but. | 
does not produce shoots of more than one-half of | 
the size of the garden plants. The young sprout- 
ing stems, as they emerge from the soil, are used | 
for the table ; but when suffered to grow to full 
size, they form one of the most graceful produc- 
tions of herbaceous vegetation. The stems as- 
cend and ramify in the manner of exceedingly | 
beautiful miniature trees; the numerous, branch- 
ing, lateral stalks are covered with innumerable, 
minute, tufted leaves, of the most lively and deli- 
cate green; and at the axille or angles of the 
smaller branches occur two or three greenish, 
bell-shaped, pendulous flowers. The plant usually 
grows to the height of about four feet, and blooms 
from June till August. ach flower consists of 
a calyx of six deeply cut segments,—six stamens, 
—one very short style, with its stigma cut into 
three divisions,—and a germen: and the fruit || 
which becomes developed from the last of these, 
is a scarlet globular berry, containing in its three 
cells one or more perfect seeds. The annual 
shoots for esculent use rise from the roots in the 
months of April, May, June, and July; and are | 
often obtained in winter, but usually in an im- 
perfect condition, by various processes of forcing. | 
Two principal varieties are in cultivation,—the 
red-topped, with reddish green, full, and close 
heads,—and the green-topped, with green heads, 
not so close and plump as those of the red-topped. 
Several subvarieties also are in extensive cultiva- 
tion, and take their name from the places where 
they were first known, as Gravesend, Battersea, 
Deptford, Reading, and Cork; but most sub- 
varieties are merely local, and scarcely any can 
be said to be propagable from seed. 

The successful and highly artistic modes of cul- 
tivating asparagus, with the view of producing it 
in full perfection, in the various countries of Eu- 
rope, are too numerous and complicated to be | 


| 


merely mentioned, much less described. The 
mode which is now in favour with the most emi- 
nent British gardeners, is to sow carefully se- 
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lected and thoroughly good seed in spring, once | till it perfectly pulverizes into a rich light earth. 


in several years for a single plantation; and, when 
the plants are one year, or at most two years old, 
to transplant them into permanent beds ; and to 
begin to cut off the annual shoots for esculent 
use in the third year after transplantation. The 
seed-beds are usually four feet broad; the trans- 
planted plants are usually in rows, at the dis- 
tance of 9 inches from plant to plant, and of 12 
or even 18 inches from row to row; and some- 
times the seeds are sown in the permanent beds, 
and merely thinned out to the proper distances. 
The soil, in every case, is as nearly as possible a 
dry, sandy, light, mellow loam, trenched to the 
depth of 23 or 3 feet, and very powerfully man- 
ured. <A covering of dung or litter is laid over 
the beds in winter to protect the plants from the 
frost ; and in spring, this covering is raked off 
the plants and dug into the alleys, and the beds 
are stirred with a fork in order to increase ab- 
sorption of heat and air, and the infiltration and 
ascent of moisture. Plants raised according to 
| this general method of culture will yield shoots 
| in excellent condition from the fifth till the fif- 
teenth or seventeenth year after sowing; and 
they may be forced a week or two by warm cover- 
ings of dung upon the beds, or extensively forced, 
but with the speedy death of the roots, by lifting 
the plants, and placing them on dung or tan beds. 
But some special modifications of this method of 
culture may: be strongly recommended, and are 
fitted to render it eminently efficient in relation 
both to natural growth and to forcing. Mr. 
Towers, who gives it a decided preference over 
all other modes of culture, and strongly insists 
on these modifications of it, remarks that this 
method is “ more novel and perhaps more scienti- 


fic than other modes, as it may be made to con-. 


form to the hypothesis of radical exudation, so 
that any gardener who practises it can introduce 
other vegetables between every row of his as- 
paragus, and thus avail himself of the nutritive 
matters which their radical processes yield to the 
soil.” 

The preparation of the bed for this method, 
fully more than even for the old methods, is a 
matter of very high importance. An asparagus 
bed is not made for a single season; but ‘if well 
laid out and properly planted, lasts for many 
years, and amply repays considerable cost and 
unusual labour in its formation. If the garden 
do not contain light, loamy, mellow soil, two feet 
deep, and incumbent upon a porous substratum, 
the whole plot must be artificially formed by the 
wheeling away of the native soil to the depth of 
two feet, the imparting of porosity to the subsoil 
by picking or admixture, and the filling up of the 
vacuum to the depth of two feet with transported 
and prepared soil. The most suitable material 
for the last of these purposes is the turf or sward 
of sheep-walk or natural pasture, pared 14 inch 
thick from a pulverulent or unstony and irreten- 
tive base, and broken, digged, turned and exposed 


The plot selected for the bed may measure about 
30 feet in length and 10 feet in width; and it 
ought to lie fully exposed to the south, in order 
that the sun’s rays may play as freely as possible 
over its whole surface. If the native soil be of 
suitable quality, let the gardener open at one end 
of the plot a trench two feet wide, and wheel the 
soil from it to a spot two or three feet beyond the 
other end of the plot; let him dig this trench, 
and every succeeding one to the depth of not less 
than two feet; let him clean out the bottom of 
each trench, and place upon it a good six inch 
layer of rich manure; let him have immediately 
adjacent to the plot at least six cart-loads of well- 
wrought leaf-soil, sea-weed, or perfectly good spit | 
dung; let him assign a fair proportion of this to 
each trench, and mix it thoroughly with as much 
of the soil for the filling up of the trench as will 
raise the surface six inches above the original 
level; and let him thus proceed, trench after 
trench, filling the whole space with moved and 
completely mixed materials, and employing the 
soil dug out of the first trench for the filling up 
of the last. If the native soil be unsuitable, the 
only differences in the process will be the total 
removal of the native soil from the plot, the use 
of the carried and prepared soil in its place, and | 
the employment of only three cart-loads of man- | 
ure for the bed instead of six. In order at once 
to equalize the surface, to improve the mixation | 
of its materials, to increase its capacity for aera- — 
tion, and to promote the slow fermentation or | 
eremacausis of its vegetable contents, the whole | 
bed, about a week after its formation, ought to | 
be first sprinkled with about a gallon of common 
salt, and then dug from end to end in the con- 
trary direction to that in which it was trenched, 
The bed ought if possible to be brought into this 
condition during the dry weather of winter, yet 
may quite advantageously be brought into it 
during the month of March. “After the ground 
shall have settled for a week, two beds, each three © 
feet wide, should be marked out; and this width | 
will admit of an alley between the beds, and one 
on each side of them, more than a foot in breadth. 
To form these, strain a line on the outside of the | 
beds, and two down the middle space between | 
them, so as to mark out the limits of the beds, 
and throw the earth out of the alley upon the 
beds, that their surface-level may be six inches | 
above the base of the alleys. If turf be at hand, | 
it would be right to place three inverted well cut 
turfs the whole length of the alleys, and thus to 
form good and solid walks; a dressing of salt 
should then be sprinkled over the turf to prevent 
the growth of the grass. Some persons use a deep 
layer of ashes ; but whatever be the material em- 
ployed, the beds ought to be raised a few inches 
above the walks,—not, however, to provide for 
drainage, but to render the future culture con- 
venient, and to give a finished appearance to the 


plantation.” 
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In fine weather, early in April, let the seed be | 


pas 


very good asparagus for use in the course of 25° 


sown. Though most seed will remain good during | or 26 months after sowing. 


three or four years, either seed from bad berries 


When transplanting from mere seed-beds is 


or seed rather long kept, will not produce one} practised, or when additional crops are desired 


plant from twenty grains, and ought therefore 
not to be employed. The sower cannot be too 
particular respecting the soundness and excel- 
lence of the seed; and if he have not had the 
means of gathering it within two seasons preced- 
ing from plants of his own, he ought to procure 
it from some brother-gardener or conscientious 
and practical seedsman, on whose knowledge of 
| its origin and perfect honesty in dealing he can 
| fully rely. Or if compelled to use seeds of un- 
known age or character, he must at least test 
their probable vitality in some of the ways which 
shall be recommended in our article upon Sseps. 
The object which dictates and controls the de- 
tailed arrangements of sowing, is to obtain one 
good plant at the distance of every nine inches 
in a row; and this object will guide every gar- 
| dener of tolerably good sense, far better than a 
code of minute directions. Yet we may say, in 
general, that three drills should be formed along 
each bed, at the distance from one another of a 
foot ; that each drill should be an inch and a half 
deep, and should be made smooth and even along 
the bottom, by the pressure of the long handle of 
a rake or of any similarly-formed straight pole ; 
and that the seed, if undoubtedly good, should be 
dropped in threes or fours, about an inch asunder 
from each other, at every space or distance of 
nine inches,—but if of doubtful quality, ought to 
be sown along the whole drill with a degree of 
scantiness or profusion corresponding to the sup- 
posed proportion of their soundness. i 

When two young plants rise close to each other, 
the one should, as soon as possible, be carefully 
removed ; and when they have been thickly sown, 
and come thickly up, they ought to be very early 
thinned. Yet previous toa final thinning of nine- 
inch sowings, or a thinning to two or three inches 
of continuous sowings, the plants should be per- 
mitted to attain a height of three inches and to 
effect a perfect development of their leaves, in 
order that the strongest plants may be easily 
ascertained, and may alone be permitted to re- 
main. Besides, as no man can conjecture what 
amount of damage may be done by moisture, 
frost, snow, and other hostile influences during 
the dormant season, a large stock of young plants, 
previous to final or severe thinning, ought to be 
permitted to stand in the drills till the second 
spring. If the plants suffer little injury from the 
winter, the supernumeraries can be taken out 
in spring, and may then be employed in other 
fashions for the raising of additional crops. But 
during the whole of the first season, as well as 
during subsequent years, the spaces between the 
rows must be kept clean by cautiously passing a 
Dutch hoe, from time to time, over the surface. 
Such culture as this, upon mere seed-beds, with- 
out any transplanting, has occasionally produced 


from the thinnings of permanent beds, plants of 
the first year may be planted four inches apart 
either in shallow trenches or in open drills cut 
with a spade along very tightly stretched lines, 
and plants of the third year, or if possible the 
fourth year, may be employed when esculent pro- 
duce is desired within the period of twelve or 
fifteen months. The plants ought to be placed 
so deep as to permit their crowns to be covered 
with two inches of fine soil ; and their roots ought 
to be let down expandedly, and in full length, and 
to be placed in complete contact or coating with 
the soil. The proper time for transplanting is 
after considerable drought, and while the soil is 
open, free, and pulverulent, in March or April; 
and immediately after planting, each row ought 
to receive one liberal watering, in order that the 
plants may be securely fixed, and may as speedily 
as possible start into growth. If blanks occur in 
consequence of the decay of some roots, they may, 
as late as the middle of June, be filled up from 
the nursery-bed; but the plants used for them 
must be real seedlings, and must be planted in 
an evening or during cloudy weather, and copi- | 
ously watered. 

Any bed of asparagus growing in single rows 
may be set apart for the purpose of forcing; and 
it may be so contrived as to furnish three dis- 
tinct forcings,—the first to commence late in 
November, to be cut at the close of the year,— 
the second, about the first week in January,— 
and the third early in February,—while a fourth 
reserve ought to come in at the natural season, 
blanched but not forced, in April. After the 
stems of the plants have become inactive, or have 
acquired their hybernating condition, they ought 
to be cut away, the rows should be moulded up 
with fine soil from the spaces,—the earth of each 
space on the sides of the rows which are destined 
to be forced, should be dug up and carried away 
in such quantity as to leave trenches of one foot 
in depth,—shallow boxes or troughs, formed of 
three strips of board fastened together, and five 
or six inches deep, should be placed invertedly | 
over the rows of the plants——a compost of two- 
thirds of tree leaves and one-third of fresh stable 
manure, should be employed to fill up the trenches 
to the level of these covering troughs,—either a 
similar compost, or at least a mass of tree-leaves 
should be heaped over both rows and trenches to 
the additional depth of 18 inches or two feet,— 
and a thatch of straw hurdles or of any similar 
material, should be placed over all, to keep out 
excessive rains, and to retain the developed heat. 
Trial sticks should be thrust into the masses; 
and if these, on being withdrawn, feel gently 
warm, the process of regular and successful forc- 
ing may be regarded as begun and certain. After 
the process is completed, and all its objects 


vivid red of commencing winter. 
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achieved, the bed should be cleared of its forcing 
appliances, and restored to its former condition. 
—Loudon’s Hortus Britannicus—Mawe's Garden- 
er’s Calendar.—Paper by Mr. Towers in Quarterly 
Journal of Agricultwre—Loudon’s Encyclopedia 
of Plants —Transactions of the London Horticul- 
tural Society—Miller’s Gardener’s Dictionary.— 
Loudon’s Gardener's Magazine.—The Magazine of 
Domestic Economy. 

ASPARAGUS BEETLE. See Criocerris. 

ASPARTATES. See Asparacine. 

ASPECT. Asynonyme in gardeners’ language 
for exposure. See article Exposure. 

ASPEN or Rarrier,—botanically Populus tre- 


| mula, A species of amentaceous tree, of the poplar 


genus. It grows wild in the moist woods of Eng- 
land and Lowland Scotland, and on the borders 


| of lakes and rivers in the Scottish Highlands, Its 
| form pleases the eye; its stem is tapering and 


symmetrical; its young shoots are of a dark-brown 
colour; its leaves are roundish, angularly in- 
dented, smooth on both sides, green above and 
whitish below, and stand upon long slender foot- 
stalks; and its catkins appear in March and 
April, and resemble those of the abele. It often 


| attains a large size, but usually has a height of 


about 50 feet. Both of its popular names, and 
also its specific botanic name, allude to the well 
known property of its leaves of being freely sha- 
ken, and of occasioning a rustling sound, by the 
slightest current of air. Linnzeus and Dr. Stoke 


| ascribe this property to the peculiar structure of 
| the compressed petiole or leafstalk ; for the planes 
| of it are at right angles to those of the body of 


the leaf, which is itself furnished with two glands, 
running the one into the other. Yet the flattened 


| petiole is common to all the poplars ; and the mo- 
_ bility and rustling of the leaves of trees, in gen- 
_ eral, are in the proportion of the length and 


slenderness of the petioles. A superstitious 


| opinion is said to prevail in some parts of the 


Scottish Highlands, that the aspen furnished the 
timber of our Redeemer’s cross, and, in conse- 


| quence of this, acquired its excessive sensibility 


to the action of the wind. The tremulousness of 
the leaves of the aspen, combined with the dif- 
ference of the colour of their two surfaces, gives 
the tree a very changeful and somewhat interest- 
ing appearance, and entitles it to a place among 
ornamental wood which could not be obtained 
for it by its form and habits. Its foliage is in- 
teresting in all its stages, from the light green of 
summer, to the bright yellow of autumn and the 
But the tree is 
mischievous from its radical habits, and inappre- 
ciable in its peculiar beauties, when it stands in 
the interior of a wood or among a crowd of trees; 
and it probably produces its finest effect, when 
growing on the margin of a plantation of firs. 


| Its roots have the same spreading, decurrent, ex- 
| hausting habits as those of some other species of 


poplar ; and they send up many shoots or suckers 
at a distance from the stem, and monopolize all 
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the vegetable nourishment of a comparatively 
large circumference of soil. The bark is a favour- 
ite food of beavers. The timber is very light, 
white, smooth, soft, and durable in the air; and 
may be used for the same purposes as the timber 
of theabele. See Asete. Red glandular-looking 
substances about the size of pease may sometimes 
be observed on the leaves and petioles, and are 
the nests of a kind of long-legged fly which ento- 
mologists call Zipula juniperina. The aspen is 
very easily propagated from suckers, and will grow 
and flourish in almost any kind of soil except 
clay.— Miller’s Dictionary, V. Poputus.—Marshall 
on Planting, V. Poruuus.—Sir John Sinclair's 
General Report of Scotland. — Nicol’s Planter’s 
Calendar. 

ASPERUGO. A curious, deciduous, procum- 
bent, annual weed, of the borage family. It grows 
to the height of 3 feet ; its stem is climbing and 
very rough; and its flowers are small, blue, and 
axillary, and appear in April and May. It grows 
wild, not only in Britain, but over all Europe, 
from Lapland to the Mediterranean. Only one 
species of it, Asperugo procumbens, is known; and 
this is sometimes popularly called German mad- 
wort, 

ASPERULA. See Wooprorr. 


ASPHALT, A native resinous substance found | 
in some quantity on the shores of the Dead sea, | 


on the island of Trinidad, &c., and supposed to 


be raised by springs from decomposing coal-for- | 


mations. It is black, shining, fuses at about 
212°, burns readily with a white flame and much 


smoke, leaving little ashes; by dry distillation it. 


yields empyreumatic oil, a little ammoniacal 
water, and combustible gases, and leaves 4 car- 
bon, containing in its ashes silica, alumina, oxide 
of iron, &c. It is insoluble in water; alcohol ex- 
tracts 5 per cent. of a yellow resin; ether extracts 
from the residue 70 per cent. more of a black or 
brownish black resin; the portion insoluble in 


alcohol and ether is readily soluble in oil of tur-_ 


pentine and naphtha, with difficulty in lavender- 
oil; this last, called by Boussingault asphalien, is 
black, shining, and softens at 572°. Sulphuric 
and nitric acids convert a part of asphalt into 
artificial tannin ; potash dissolves a large portion 
of asphalt with a black colour. The numerous 
cements in use at the present day under the name 
of asphalt are very different in their composition. 
Seyssel-asphalt is a combination of asphalt, and 
other bituminous substances, with carbonate of 
lime, in the proportion of about 83 of the former 


to 17 of the latter. See Brrumen and PETROLEUM. | 


ASPHODEL,—botanically Asphodelus, A genus 


of ornamental herbaceous plants, forming the 
type of the extensive natural endogenous order. 
Thirteen species have been de-. 


Asphodeleee. 
scribed by botanists, and introduced to Great 
Britain. The yellow species, Asphodelus luteus, 
is an old and well known inhabitant of our gar- 
dens; it was introduced from Sicily in 1596; it 
is a hardy, perennial, evergreen herb; and it 


A 
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| and 220 hardy species. 
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grows to the height of 3 feet, has a leafy stem, 
produces yellow flowers in May and June, and 
admits of easy culture and rapid increase. A 
deciduous variety of this species, attaining a 
height of only 2 feet, and producing its flowers 
in April and May, was introduced from Siberia 
in 1829. The upright and the onion-leaved spe- 
cies, albus and fistulosus, are likewise old and well 
known plants of British horticulture ; they were 
introduced from the south of Europe about the 
time of the introduction of the yellow species: 
they closely resemble the evergreen variety of 
that species in habits and character; they grow 
to the height of respectively 18 and 24 inches ; 
and one or both overrun vast tracts of land in 
Apulia, and there afford a valuable subsistence 
for sheep. The club-seeded species is a tender 
annual, of a foot in height, introduced from the 
East Indies in 1808; the proliferous species is a 
curious hardy annual of 4 inches in height, intro- 
duced from Armenia in 1824; the small-podded 
species is a hardy bulbous plant, the only bulbous 
one of the genus, introduced from Dalmatia in 
1831; and most of the other species and varieties 
resemble the old-introduced ones in habits and 
character, and are natives of Tauria, Siberia, 
Spain, and Candia.—The order asphodelez com- 
prises no fewer than 51 genera; and has, within 
the gardens of Great Britain, about 300 tender 
A few of its species 
have arborescent stems, some have fasciculated 
roots, a considerable number are bulbous, many 
are very beautiful, and all are at least pretty. 
The greater portion have so distinctive a charac- 
ter as to be easily recognised ; but some cannot, 
without a knowledge and inspection of minute 
botanical characteristics, be distinguished from 
some plants of other orders. They are broadly 
separated from the rush tribe by their compara- 
tively large and showy flowers,—from the lily 
tribe, by exactly the reverse character, the com- 
parative smallness of their flowers,—and from 
the hemerocallideze or day-lily tribe, by the ex- 
pansion of their flowers; but they can be dis- 
tinguished from the colchicum tribe only by the 
minute character cf their style and anthers. One 
of two great subdivisions of them are represented 
by the numerous onion genus, and have no true 
stem, and consist entirely of bulbous species ; and 
| the other subdivision are the proper asphodeléz, 
and have for the most part clustered fleshy roots. 
—Loudon’s Hortus Britannicus.—The Penny Cyclo- 
pedia.—Miller’s Gardener's Dictionary. Mawe’s 
Gardener's Calendar—Loudon’s Encyc. of Plants. 

ASPHYXIA. Suspended animation produced 
by the non-conversion of the venous blood into 
arterial blood. Owing to the supply of air being 
cut off, the unchanged venous blood of the pul- 
monary artery presses into the minute radicles 
of the pulmonary veins; but their peculiar irri- 
tability requiring arterial blood to excite them, 
stagnation takes place in the pulmonary radicles, 
and death occurs chiefly from this cause. As- 
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phyxia of the new-born of any animal is oftea 
dependent upon its feeble condition not permit- 
ing respiration to be established. Asphyxia by 
noxious inhalation takes place in some cases by 
the inhalation of gases, which produce a spas- 
modic closure of the glottis; in others, by the 
want of oxygen; and in others by the presence 
of gases positively deleterious or poisonous. As- 
phyxia by submersion occurs in the case of 
drowned animals in consequence of the medium 
in which they are plunged being unfit for res- 
piration. 

ASPIDIUM,—popularly Shield-fern. An ex- 
tensive genus of ferns, of the polypody tribe. 
About 165 species have been described by botan- 
ists; and about 60 of these are either indigenous 
in Great Britain, or have been introduced from 


foreign countries, principally the West Indies | 
The name aspidium means ‘a | 


and America. 
little buckler;’ and both this and the popular 
name allude to the form of the indusium. Two 
of the species in Britain have their fronds ter- 
nate; thirteen have their fronds pinnate, and 
their leaves crenate, dentate, or serrated ; fifteen 
have their fronds bipinnatifid ; eighteen have 
their fronds bipinnate; and thirteen have their 


fronds tripinnate or supradecompound. Nearly 
all are ornamental; several are eminently hand- | 


some; and only one or two have the character of 
weeds. ~The male-fern, Aspidium filix-mas, one 


of the bipinnate kind, is at once the coarsest in |. 


form, the most weedy in habit, and the most 
generally known in character. 
woods and shady places in Britain and through- 
out Europe; it grows to the height of 3 feet, and 


fructifies from June till August; and its root 


consists of many matted fibres, which form a 


blackish, scaly, and turfy or ceespitose head, of | 


the thickness of a man’s finger. This plant was 
used in ancient times and during the middle 
ages as a specific for worms; it still holds a place, 
though an obscure one, in such standard phar- 
maceutical works as Dr. Christison’s Dispensa- 
tory; and it probably shares with scores of other 
species of polypodiaceze, the bad pre-eminence of 
being ‘the polypody,’ which some pitiful empirics 
daringly prescribe for diseases of the stomach 
and intestines, to the exclusion, of course, of 
really useful remedies, and the consequent em- 
perilling of the credulous patient. The principal 
other British species, are the Lonchitis, with 
pinnate fronds, and growing to the height of nine 
inches on the acclivities of rocky mountains; the 
Oreopteris, with bipinnatifid fronds, growing 
three feet high on heathy grounds; the Lady 
Fern, with bipinnatifid fronds, growing one foot 
high in marshes; the plashy aspidium, with 
bipinnatifid fronds, growing one foot high in wet 
shady places ; the prickly aspidium and the lobed 
aspidium, with bipinnate fronds, growing two 
feet high in shady ground; the dilated aspidium, 
with bipinnate fronds, growing two feet high in 
wet, shady places ; the brittle or fragile aspidium, 
. NS) 


It is common in | 


| 
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| 

| a very handsome species, growing nine inches 

|| high on walls; the Rheetian and the royal, also 
very handsome species, growing six inches high 
on rocks; and the thicket aspidium, a rare and 
recently-discovered species, growing nine inches 
high on shady rocks. One of the most remark- 
able of the exotic species, and indeed of the whole 


family of ferns, is the celebrated Scythian lamb, 
the topic of so many fables, Aspidium Baromez. 
“ Although,” says the editor of the Encyclopaedia 
of Plants, “it is often brought in a fresh state to 
the markets of Macao as an article of medicine, 
no plants have ever reached this country alive. 
Its name has arisen from the resemblance which 
its brown hairy rootstalk bears to a little rufous 
dog couching; and the belief in its animal na- 
ture has been confirmed by the colour of the 
juice, which is of a rich blood colour, and soon 
becoming thick by exposure to the air. It is 
needless to add that the stories about no plant 
being able to grow near it are mere fables. 
Kempfer says that borannekl is the name which 
the people on the borders of the Caspian Sea 
give to a kind of sheep of that country.” 
ASPLENIUM,—popularly Spleenwort. An ex- 
tensive genus of ferns, of the polypody tribe. 
The plants of some of the species were formerly 
regarded as specifics in all diseases of the spleen ; 
and they derive from this circumstance both 
their botanic and their popular names. About 
160 species are known to botanists; and about 
60 of these are either indigenous in Great Bri- 
tain, or have been introduced from foreign coun- 
tries. Five or six of the latter have undivided 
fronds: two have angular, lobed, divided fronds ; 
one has tripinnate leaves; and all the others 
have either pinnate, bipinnate, or bipinnatifid 
fronds. The-chief of the British species are the 
maidenhair, growing six inches high on shady 
rocks ; the northern and the sea, six inches high 
on rocks; the alternate-leaved, six inches high in 
Scotland; the fountain, often called an aspidium 
and a polypody, and very handsome in form, nine 
inches high in England ; the laneolate ; the 
wall-rue; and the black adiantum. | 
‘| ASS,—scientifically Hywus Assinus. A well 
known quadruped, of the horse genus of the 
thick-skinned class of animals. The variety of 
ass generally known in Great Britain and Ire- 
land, is of a very inferior character; and aifords 
-a very inadequate representation of either the 
best domesticated varieties of other countries, 
or the most spirited and symmetrical of the 
known varieties of the wild ass. Our popular 
notions of this animal—based principally on 
contempt, and prompting chiefly to neglect and 
cruelty—are a gross outrage upon common sense, 
natural history, and even religious feeling, and 
are wofully inconsistent with the enlightenment 
of the nineteenth century, and the boasted civil- 
ization of the British people. The ass—except 
in so fir as he is starved and thrashed and half- 


| butchcred out of his natural disposition—pos-. 
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sesses scarcely a trace of the disagreeable temper 
which popular belief assigns to him, and is dis- 
tinguished by several most useful habits and 
most desirable properties for which not one Pri- 
ton in twenty will give him a particle of credit; 
he figures very anciently, most extensively, and 
not a little respectably, in the history of the 
civilized world; he was held in high esteem by 
several ancient and enlightened nations, whose 
opinions on most other matters connected with 
civilization are respected by posterity; he was 
domesticated ‘and generally useful before either 
the horse or the dog, and was long retained in 
the service of the peaceful arts after the horse 
became subservient to the purposes of war; and, 
above all, he figures with considerable frequency 
and with uncommon interest in the Sacred Scrip- 
tures, and is there exhibited to us in connexion 
with one of the most simply sublime and beauti- 


fully affecting passages in the personal history of | 


our Redeemer. The Christian who thinks con- 
temptuously of the ass, loses instruction out of 
various parts of Scripture ; the farmer who 
thinks meanly of him, deprives himself of much 
profitable service in draught labour upon his 
farm; and the mere hobnail or schoolboy who 
sneers at the ass’s alleged stubbornness and stu- 
pidity is, in the popular use of the word, a greater 
ass than the animal he despises. 

In Western Asia, the ass was domesticated long 
before the commencement of profane history, and 
has ever since been held in high esteem, and con- 
tinues to be carefully bred and reared; yet in 
Europe, it was little known till a considerable 
period after the commencement of profane his- 
tory, and has never, except in limited districts, 
attained its due situation of consequence. In 
the time of Aristotle, the ass was unknown in 
Pontus, in Scythia, and in the great territory 


which now constitutes Germany and France; | 


and so late as the time of Elizabeth, it was ex- 
tremely rare in England. Wherever the horse 
preceded him as a domestic animal, the ass found 
difficulty in obtaining a fair degree of favour, or 
even honest consideration of his claims; his in- 
feriority to the horse in size and strength in- 
stantly excited strong depreciation, and seems to 
have originated the unjust contempt in which he 
continues to be held; and his deprivation of all 
méans for attaining improvements in breed, cor- 
responding to the improvements in that of the 
horse, has hitherto had the appearance of justi- 
fying, in a large degree, his stern exclusion from 
favour. “ He is the sport, the butt, and the 
drudge of the vulgar, who, without the least 
thought or concern, drive him along with a cud- 
gel, beating, overloading, and tiring him. We 
do not remember, that, if there were no horses, 
the ass would be considered, both with regard to 
himself and us, as the most useful, most beauti- 
ful, and most distinguished of animals. Instead 
of being the first, he is now the second; and trom 
this accident alone, he is held in no estimation, 
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It is the comparison that degrades him: he is 
considered, not in himself, but relatively to the 
horse. We forget that he is an ass, that he has 
all the qualities of his nature, all the gifts an- 
nexed to his species; and think only on the figure 
and qualities of the horse which are wanting in 
him, and which it would be improper for him to 
have.” | 

The facts respecting the wild ass are, in some 
instances, ill-authenticated and obscure, and, in 
general, badly methodized and ill squared with 
science. Some animals which he calls wild asses 
were seen by Bruce in Abyssinia. A wild ass is 
noticed by Bell as an inhabitant of Tartary, hav- 
ing waved white and brown hair resembling that 
of a tiger; but no such Tartarian wild ass is 
otherwise known to naturalists. The proper wild 
ass of Tartary, called koulan by the Tartars, and 
believed to be the origin of the ordinary domestic 
ass, is of an uniform silvery grey colour, with a 
broad coffee-coloured stripe extending along the 
spine, and crossed on the shoulders by a trans- 
verse band. The wild ass of Khur or Ghurkhurd 
in Persia stands ten or twelve hands high; its 
limbs are beautifully slender; its coat or fur is 
sleek, and of a reddish colour, passing into silvery 
grey on the belly and hinder parts; its mane is 
short and black; and the tuft which terminates 
its tail is also black; but no band of contrasted 
colour, as in the Tartarian wild ass and the ordi- 
nary domestic ass, passes along the back or across 
the shoulders. The wild ass of the Himalayan 
provinces, called by the inhabitants Kiang, has 
shorter ears than the wild ass of Khur, and is in 
other respects so different as to be obviously a 
distinct variety. The wild ass of Mongolia and 
the borders of Thibet and China, called by the 
inhabitants Dzigeuetai, is prevailingly of a pale 
yellow colour, passing into white on the under 
parts, and having a dark chocolate-coloured band 
along the spine. An animal of the south of Africa 
is described by Le. Vaillant as a wild ass, as hav- 
ing a pale yellow colour, as occurring in large 
herds, and as called by the Greater Namaquas 
the white zebra; but it has not been reported on 
by any traveller except himself, and may not im- 
probably, according to a suggestion of Colonel 
Hamilton, have been the female of the Isabelline 
antelope. The wild ass of Cutch and North Gooj- 
rat, and the two varieties already noticed as the 
wild ass of Khur and the wild ass of Mongolia, 
are thought by Colonel Sykes to be strictly iden- 
tical with one another ; and he suggests that “the 
discrepancies of descriptions may be easily re- 
medied by the supposition, that animals examined 
by different individuals, at different seasons of 
the year, did really slightly differ owing to the 
difference of seasons.” “The wild ass of Cutch 
and the north of Goojrat,” says he, “is not found 
farther south in India than Deesa, on the banks 
of the Bunnas river, in lat. about 30° 30’, nor 
have J heard of it to the eastward of the 75° of 
longitude on the south side of the Himalaya 


ladies are accustomed to ride. 


mountains, In Cutch and Northern Goojrat, it | 
frequents the salt deserts and the open plains of | 
Thoodpoor, Jaysulmer, and Bickaneor. By swim- 
ming the Indus, it may communicate through 
Scind and Baloochestand with Persia; and in |; 
Persia it evidently exists, from Sir Robert Ker 
Porter’s descriptions. ‘To the north and east, 
Persia abuts upon the peculiar localities of the 
Dzegeuetai, through Bucharia to the deserts of 
Cobi, where it delights in the salt marshes, as it 
does in India, and thence to Tartary, Thibet, and 
South Siberia.” The Syrian wild assis both larger 
and more handsome than the wild ass of Khur; 
and the species improves to the westward of the 
Euphrates, becomes very fine on the mutual 
borders of Asia and Africa, and appears, from the | 
accounts of Burckhardt, to be very abundant in 
Arabia Petrzea. The Tartars hunt the wild ass 
in preference to all other beasts of chase, and are 
very fond of its flesh. The Sherarat Arabians 
also hunt it, privately eat its flesh, and publicly 
sell its skin and hoofs to the travelling merchants 
from Damascus. Even the polished and luxurious 
epicures of imperial Rome held the flesh of the 
wild ass in the same kind of estimation in which 
modern epicures hold venison; and Pliny inti- 
mates that a sort of regular trade was maintained 
in supplying the Roman market with ass-foals, | 
of what were reckoned the most delicate and best 
flavoured kind, from the north of Africa. eal 
Several of the domestic varieties of the ass in 
other countries than our own, particularly in 
those of Western Asia, are of a very superior 
character to our variety, and might be most ad- | 
vantageously imported for crossing and improve- 
ment. The foal of an African variety, was not 
| 
| 
| 
| 
| 
| 


long ago imported to the Surrey Gardens at Lon- 
don, and is known to belong to a race of compara- 
tively great speed and power. Some individuals 
of a variety reared on the island of Gozo, in the 
Mediterranean, have been brought to Britain as 
stallions for the production of mules; and either | 
they or other individuals of the same race, have | 
attained the height of fourteen hands, and been | 
sold for the sum of 100 guineas. Three or four | 
different breeds are raised in Syria, and treated 
with great care and attention ; and one of these is 
a small but spirited kind, on which the Syrian 
A domestic breed 
in Western India are not much larger than good- | 
sized Newfoundland dogs; they are often seen, as 
frequently the domestic ass of Europe, associated | 
with gypsies; and they are used partly in droves || 
to carry small loads of salt or grain, and partly || 
by pot-makers, to carry their clay. But by far 
the most interesting race, jointly for intrinsic 
excellence and for extensive distribution, is the 
ass of Arabia,—which is not only the fostered 
domestic breed of the country whence it takes its | 
name, but one of the favourite breeds of Syria, | | 
Persia, and most other parts of Western Asia. || 
“The asses of Arabia,” says Chardin, “are among || 
the finest in the world. Their coat is smooth and 
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| than fourteen hands high. 


clean. They carry their head elevated, and have 
fine well-formed legs, which they throw out 
gracefully in walking or galloping. They are 
used only for the saddle, and are imported in vast 
numbers into Persia, where they are frequently 
sold for 400 livres, and, being taught an easy 
ambling pace, are richly caparisoned, and used 
only by the rich and luxurious nobles.” An im- 


proved and costly domestic breed, used princi- 
| pally for the production of strong, active, and 


high-priced mules, occurs in Kentucky and other 
central parts of the United States. Numbers of 
these are fifteen hands high, and some are six- 
teen; and all are the offspring of Maltese asses 
crossed with asses of Spain and the South of 
France, none of which as imported stood more 
Instances have re- 
cently occurred in America of £250 being refused 


| for a yearling female ass, of a two-year old male 
ass being estimated at upwards of £600, and of 


an ass of great celebrity having been sold for 
£1,000. Yet the average market price of the un- 
improved, abused, dwarfish ass of Great Britain 
and Ireland is only about twenty shillings. 

The ass, when properly trained and humanely 
treated, is docile, sagacious, good-tempered, and 
susceptible of strong attachment to his master; 
in his natural temper, he is as humble, patient, 
and quiet, as the horse is proud, fiery, and impe- 
tuous; and, though he eventually acquires indo- 
cility and stubbornness from injudicious training 
and brutal treatment, he long resists the natural 
effects of unkindness, and always, in a high de- 
gree, bears chastisements and blows with firm- 
ness or even with courage. With regard to both 
the quantity and quality of his food, he is emi- 
nently temperate, often maintaining himself on 
one-half of what would seem to be sufficient for 
his wants, and uniformly contenting himself with 


_ dry leaves, briars, thistles, road-side forage, and 


almost any sort of harsh or disagreeable herbs, 
which the horse and other domestic animals will 
not touch; but in his drink, he is very nice, using 
only such water as is perfectly clear, and prefer- 
ring to drink at portions of limpid brooks with 
which he has become acquainted. He requires 
very little management; he sustains hunger, 
thirst, neglect, and labour, more than most other 
animals; he is seldom or never sick ; and, after 
hard labour, and as if to save his driver all 
trouble, he rolls himself on a rough hard road, 
and rises refreshed and good-humoured. He 
may be lightly worked, or at least actively trained 
at two years of age; he is fully able for routine 
work at three years; and, if tolerably well used, 
he will continue to labour till the age of thirty. 


| The milk of the female is very light and nutri- 
_ tious, and is used by persons of diseased powers 
| of digestion; and the skin of both the male and 


the female is peculiarly hard and elastic, and is 
used for parchment, drum-heads, and other spe- 
cial purposes. The female breeds at two years 
of age. It is universally known that many ani- 
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mals will continue to give milk not only after the 
young are removed, but even for years, when the 
impression of having had young must have been 
entirely forgotten. The cow and the goat are in- 
stances of this kind ; but in the ass the secretion 
of milk is not continued after the mother has 
lost the impression of her foal’s existence. This 
is a fact so well known to the keepers of asses, 
that whenever an ass’s foal dies, they take every 
means in their power to keep up the impression, 
in the mother, of the foal being still alive, to 
keep her in milk. For this purpose they take off 
the skin of the foal and preserve it, so that it 
may be occasionally thrown over the back of an. 
other foal, and smelled by the mother, more par- 
ticularly at the time they are milking her. The 
ass, under the deception of having her own foal, 
gives down her milk, and the secretion is carried 
on as usual; but if this artifice be neglected she 
soon goes dry. ‘To ascertain this fact more ac- 
curately, the celebrated Mr. John Hunter put it 
to the test of experiment. He took an ass, in 
milk, and kept her apart from her foal every 
night, but had the mother milked in the morning 
in presence of the foal. This was done for more 
than a month, without there being any diminu- 


tion in the morning’s milk. The foal was then | 


taken away altogether, and the mother was 
milked instead of being sucked by the foal, par- 


ticularly in the evening, at the same hour at | 
which the foal had been taken from her, and | 
The | 


again in the morning at the usual hour. 
milk taken in the morning was always compared 
with that taken in the morning before, but in 
three mornings the quantity was lessened; and 
the fifth morning there was hardly any. The 


foal was then restored to her; but she would not | 


allow it to suck. The experiment was repeated 
with similar results. 
The ass, even in his present unimproved con- 


dition in Great Britain and,Ireland, deserves ten- | 


fold more attention from farmers than he has 
hitherto obtained. On the cabin-farms of Ive- 
land, where the routine-work is greatly too little 
for the employment of the horse or even of the 
ox, the services of the ass are very available and 
in extensive requisition. But even on the large 
farms of England and Scotland, the ass might, 
with great saving of care and money to the far- 
mer, be, to a considerable extent, effectively em- 
ployed instead of the horse. What, for example, 
should prevent the ass from acting as efficiently 


as the horse in opening small drills, earthing up | 
cabbages, carting home turnips or rape, going to | 
‘the mill or the market, turning a churn-wheel, 


and, in general, performing the numberless kinds 
of light draught? And if the ass might be as 
serviceable as the horse in only one instance in 
ten in which draught-labour is required, what 
but sheer prodigal waste is it, sanctioned by no- 
thing better than stupid prejudice, to maintain 
horses for all draught-labour whatever, and not, 
as far as practicable, to substitute them by the 
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ass? Or if any farmer cannot, consistently with 
the economics of his farm, diminish the number 
of his horses, he might derive considerable bene- 
fit to his land and corresponding increase to his 
profit, by employing an ass or two, with children 
for drivers, and panniers for means of carriage, 
in performing some kinds of work, which are at 
present ill attended to, and for which the horse 
is not adapted. For example—to adopt the hint 
and use the words of the Knowledge Society’s Trea- 
tise on British Husbandry—“ the saving of food 
by weeding may not amount to much in a money 
calculation, though many herbs thus thrown 


| away would be found palatable if gathered for 


cattle; but were these animals only employed to 
remove the weeds from the ground when hoed, 
it would be of great service, for at least one-half 
of them strike root again after the first shower, 
and the remainder, if not eaten, is lost to the 
dung-heap, whereas that loss would be prevented 
were they raked up and collected. Their drivers 
also would be kept employed, which would be 
found very serviceable to the poor, not alone as 
an addition, however trifling, to their earnings, 
but as bringing them up in habits of industry, 
and as early initiating them into the care of do- 
mestic animals, by which their kindness and 
attention to brutes is found to be very much im- 


| proved.” — Naturalis?’s Library.— Buffon’s His- 
p ¥Y 


toire Naturelle—Pictorial Musewm of Animated 
Nature—Proceedings of the Zoological Socrety.— 
Mortimer’s Husbandry.—Treatise on British Hus- 
bandry in Library of Useful Knowledge.—Doyle’s 


| Practical Husbandry —@illey on Live Stock— 


Sproule’s Treatise on Agriculture. 

ASSAULT. A term which, in the law of Eng- 
land, signifies an injury violently offered to a 
man’s person. It does not necessarily imply an 
injury actually done, since a menacing gesture 
may amount to an assault. 

Assault denotes an injury of a more compre- 
hensive nature than datiery : for the former may 
be committed by merely offering a blow, as when 


one lifts up his stick or his fist, in a threatening 


manner, at another, or strikes at but misses him. 
And thus assault is defined by Finch (Lib. 202.) 
to be, “ an unlawful setting upon one’s person ;” 
whereas, to constitute a battery, there must be 
an actual beating. 

To strike a man, therefore, even should he re- 
ceive no injury from the blow, constitutes an as- 
sault ; nay, even the striking at a person, or 
pointing a loaded gun, or throwing a stone at 
him, though he should be neither hit nor hurt, 
has been adjudged to amount to assault. For 
assault does not always imply, that a blow was 


actually received; and hence, in action of tres-. 


pass for assault and battery, the offender may be 
found guilty of the assault, and acquitted of the 
battery. If a man threaten to beat another, or 
lie in wait to do it, whereby that other person is 
hindered in his business, action lies for the in- 
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In an action of trespass and assault, the de- 
fendant may plead in justification, molliter manus 
imposurt,—that he laid hands upon him gently, 
not in anger, nor with any intention of hurting 
him. A man may justify an assault in defence 
of his own person or goods; or of his wife, father, 
mother, or master; or for the maintenance of 
justice; and the husband, father, or master, may 
have action of trespass for the assault of the wife, 
child, or servant ; but no words, however insolent 
and contumelious, will justify an assault, though 
they may be pled in mitigation; and no provo- 
cation which did not take place recently before 
the assault will justify it. 

ASSIGNATION. This word, in the law of 
Scotland, signifies a written deed of conveyance, 
whereby the property of any subject not strictly 
feudal is transferred from one person to another. 
Even heritable rights, when they are either not 
perfected by seisin, or when they require no sei- 
sin, are proper subjects of assignation. 

Assignations are either of debts, as bonds, 
which are perfected by intimation ; or of move- 


ables, which sometimes, though improperly, get | 
the name of dispositions, and are completed by | 


an instrument of possession. The granter of the 
assignation is called the cedent. The receiver, or 
assignee, is sometimes called in our law style, as 
he was by the Roman, the cesstonary. An assig- 
nation made over to a third party, is called a 
translation; and, when conveyed back by that 
third party to the cedent, a retrocession. 
Assignations are considered as conveyances, 
by which the property of the subject assigned is 
fully vested in the assignee; and, in general, he 


who is in the right of any subject, though it 


should not bear to assignees, may at pleasure con- 
vey it to another, excepting in cases where he is 


barred, either by the nature of the subject, or | 


by immemorial usage. Such exceptions are: 1, 
Life-rent rights, of which nothing can be assigned 
but the profits during the life of the granter. 
Alimentary rights. 3. 
delectus persone in the granter, which cannot be 
transferred without special powers given for that 
purpose; as the right of an office, of a lease, &c. 


4, Paraphernal goods, which are not presumed | 


to be conveyed even in a general assignation by a 


wife to her husband, unless specially mentioned. | 


In order to complete the conveyance, it is ne- 
cessary, not only that the assignation should be 
delivered over to the assignee, but that it be in- 
timated or notified to the debtor; for the pur- 
pose of acquainting him, that he must make pay- 
ment, not to the original creditor, but to his as- 
signee. And hence, though an assignation not 
intimated be valid against the granter, who is 
not permitted to question his own deed; yet if, 
before intimation of a first assignment, the cedent 
shall grant a second to a different assignee, the 
second, if intimated before the first, will be pre- 
ferred to it. On this ground, also, an assignee 
cannot plead compensation upon the debt as- 


2. | 
Rights which imply a 


ASSIGNATION. 


ASSIGNMENT. 


signed, if the concourse ceased before the assign-|in these conveyances, however, which can put 
ment was completed by intimation. In like man-| the debtor in mala fide ; he is, therefore, in tuto, 
ner, if an assignation be not intimated by the| to pay to the wife, or to the original creditor in 
assignee, during the life of the cedent, any credi- | the debt adjudged, until the marriage, or adjudi- 


tor of the cedent, who, upon his death, shall con- 
firm the debt assigned, before intimation, shall 
be preferred to the assignee. 

It is not, however, always precisely required, 
that there should bea formal intimation, attested 
by a notary: all that the law requires is, either 
the intervention of some public officer, as a not- 
ary, to intimate the assignation to the debtor, or 
some other notice, which imports intimation as 
strongly as a notarial instrument. For example, 
Ist, An action brought by the assignee, or a 
charge on letters-of-horning, or a citation upon 
any diligence used by him against the debtor ; 
or, 2d, A promise of payment made by the debtor 
to the assignee, upon being shown the convey- 
ance; whether the promise be made by a missive, 
or other proper writing; nay, even a verbal pro- 


mise, provided it proceeded upon a communing. 


The payment of interest, made by the debtor 
to the assignee, is equivalent to intimation; for 


_it shows the assignee to be in the actual posses- 


sion of thedebt. But the debtor’s private know- 
ledge of the assignation is not held equal to in- 
timation. This, however, applies only to the 


| case of a competition among creditors; for when 
| the question is solely between the assignee and 


the debtor, the debtor’s private knowledge of the 


‘conveyance puts him in mala fide to make pay- 


ment to the cedent. The assignation of a lease, 
where not expressly forbidden, or of the rents of 
an estate, is perfected by possession, without the 
necessity of intimation; but such assignation, 
although intimated, is not valid in a competition 
with creditors, if the assignee has allowed the 
edent to remain in possession. Where there are 

many obligants, intimation made to any one is 
sufficient for completing the conveyance; but it 
cannot prevent those, to whom no intimation was 
given, from making payment to the cedent. , 
Certain assignations require no intimation: viz., 

1. Transmissions, or indorsations, of bills of ex- 
change; among which are included inland bills. 
2. Bank-notes, or bank-bills; which are fully 
conveyed by the bare delivery. 3. Assignations 
of assignable reversions need not be intimated, 
but must be recorded in the register of rever- 
sions. The recording of the conveyance of a 
moveable bond, however, does not supply the 
want of intimation; because the records are not 
intended to serve for publication, in the case of 
personal rights, but merely for safe custody, or 
as a warrant for diligence. 4. A right of lands, 


not perfected by seisin, does not, from its nature, 


admit of intimation. 5. Legal, or judicial as- 
signations, such as marriage, or adjudication, 
need not to be intimated; because they derive 
force from the law itself, and carry the full right 


to the subjects conveyed, without the interposi-, 
| tion of any legal solemnities. 


There is nothing 


cation, be notified to him. 


An assignation carries to the assignee all rights 


which corroborate or strengthen the right con- 
veyed, and all diligences which have proceeded 
upon it. Hence the assignee may use diligence, 
either in his own name, or in that of the cedent, 
while he is alive. But letters-of-diligence, which 
have been issued in name of the cedent, cannot 
be executed by the messenger in the name of the 
assignee ; for messengers have no power to judge 
of the import of transmissions, but are confined, 
in their executions, to the will of the letters. 
An assignee, however, may raise a caption in his 
own name, upon a horning raised in name of the 
cedent. 

In a right conveyed simply in trust, all ques- 
tions relative to the extent of the trustee’s powers 
depend on the nature and purposes of the trust. 
If it is intended that the trustee shall have full 
power over the subject, he may use all acts of 
property; but if the trust be granted merely for 
one special purpose, the powers of the trustee, 
though not limited in the right, ought to go no 
farther. 

After an assignation has been intimated, the 
debtor cannot prove payment or compensation 


by the oath of the cedent, unless the matter has | 


been made litigious by an action commenced 
prior to the intimation. But the debtor may 
refer to the oath of theassignee, that the assign- 
ment was gratuitous, or in trust for the cedent. 
If the assignation be partly onerous, and partly 
gratuitous, the oath of the cedent is good against 
the assignee, only in so far as his right is gra- 
tuitous. 

All defences competent against the original 
creditor in a moveable debt, which can be proved 
otherwise than by his oath, continue relevant, 
even against an onerous assignee, according to 
the rule: Assegnatus utitur jure auctoris.—Erskine’s 
Institutes, b. iii. t. v—Bell’s Dictionary of the Law 
of Scotland, v. ASSIGNATION. . 

ASSIGNMENT. In the law of England, the 
transferring of the interest which one has in any 
subject to another person. 

Assignments may be made of lands in fee, for 
life, or for a term of years; of an annuity, rent- 
charge, judgment, statute, &c. In the case of 
assignments of lands, they are usually of leases 
and estates for years. No estate of freehold, or 


‘term for years, may be assigned but by a written 


deed signed by the parties; unless when such 
assignment takes place by the operation of the 
law. A possibility, right of entry, title for con- 
dition broken, a trust, or chose in action, cannot 
be assigned. A lessee out of possession cannot 
assign his term, but must first enter, and recon- 
tinue his possession, or seal and deliver the deed 
upon the land. which puts the assignee into ac- 
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‘tual possession. If a lessee, for years, assigns the 
whole of his term, he cannot reserve a rent in 
the assignment; for he has no interest in the 
thing, by reason of which the rent reserved 
should be paid; but debt may lie upon it, as 
upon a contract. If a lessee, for years, assigns 
over his term, and dies, his executors shall not 
be lable for rent due after his decease. Where 
the executor of a lessee assigns the term, he will 
not be charged with debt for rent due after the 
assignment; because there is neither privity of 
contract, nor estate, between the lessor and ex- 
ecutor. But if the lessee himself assigns his 
lease, the privity of contract remains between 
him and the lessor, although the privity of estate 
is gone by the assignment; and, therefore, he 
shall not be chargeable during his life; but, at 
his death, the privity of contract also determines. 

Although a lessee assigns over his term, he is 
yet chargeable with debt to the lessor, or his 
heir, who have not accepted rent from the assig- 
nee. But where a lessee assigns his term, and 
the lessor also his reversion, the privity is deter- 


' mined, and debt does not lie, for the reversioner 


against the first lessee. In general, the assignee 
who has the land, and is privy in estate, is debtor 
in respect of the rent. In the case of an assign- 
ment made by an assignee, the first assignee is 
not liable for the rent; for if he be admitted by 
the lessor, the admission of one assignee is the 
admission of twenty. An assignment by an as- 
signee discharges him; and it is not required 
that he should give notice of his assignment to 
the lessor. 

Where a tenant, for years, assigns his estate, 
no consideration is necessary ; for the tenure 
being subject to the payment of rent, &c., is suf- 
ficient to vest an estate in the assignee. But, in 
other cases of assignment, some consideration is 
required to be paid. 

The word evr is sufficient to make an assignee; 
and the grantee of a common person is assignee 
to have benefit of a covenant, grant, &c. The 
words generally required in deeds of assignment 
are grant, assign, and set over ; which may amount 
to a grant, feoffement, lease, release, confirma- 
tion, &c. In these deeds, the granter must cove- 
nant to save harmless from former grants, &c. ; 
that he is owner of the lands, and has power to 
assign; that the assignee shall quietly enjoy, &c. 
And the assignee may covenant to pay the rent, 
&c. Some things are, from their nature, not as- 
signable. A bond, being a chose in action, can- 
not be assigned over, so as to enable the assignee 
to sue in his name. The form of assigning a 
chose in action is of the nature of a declaration 
of a trust, and an agreement to permit the as- 


| signee to make use of the name of his anthor, in’ 
order to recover the possession. 


The person, 
however, to whom a chose in action is transferred, 
is rather an attorney than an assignee. But the 
king had always the right of granting or receiving 
a chose in action by assignment. And in equity, 


ASTER. 


a chose in action is always considered as assign- 
able for a valuable consideration ; and the assig- 
nee alone becomes entitled to the money. Pro- 
missory-notes and bills of exchange, bail-bonds 
by the sheriff, a judge’s certificate for convicting 
a felon, and the effects of a bankrupt, are made 
assignable by several statutes.—Jacob’s Law Dic- 
tionary.— Blackstone's Commentaries, vol. ii. 
ASSIMILATION. The process by which the 
food of plants, or the elementary substances of 
which that food consists, are converted into the 
plants’ own substance. See the article Nurni- 
TION. 


ASTELIA. A stemless plant, of the asphodel | 


tribe. The only species known in Great Britain 
was brought hither from New Zealand in 1837, 
and is named Banksii in honour of Sir Joseph 
Banks. 

ASTER,—popularly Starort. An extensive 
genus of plants, of the composite family. The 
suborder asterese has this genus for its type; and 
comprises the well-known daisy, the china-aster, 
the golden-rod, and fifteen other genera, The 
flower of most of the aster genus, like that of the 
daisy and the chrysanthemum, closely resembles 
the popular emblem of a star; and hence both 
its popular name starwort, and its botanic name, 
which simply means ‘a star.’ Most of the spe- 
cies rank as ornamental plants; and yet com- 
paratively few are cultivated in flower-gardens. 
Most of the best known kinds have a rank and 
coarse appearance in the stem and leaves, and a 


somewhat staring appearance in the flowers; and _ 


yet, except for mere brilliance of tint, several 
might advantageously compare with some of 
the pet varieties of the fashionable cineraria. 
The species most commonly cultivated are those 
designated amellus, alpinu, hysopifolius, puncia- 
tus, acris, canus, rigidus, linarifolius, tenurfolius, 
dumosus, ericoides, and conifolius. About 160 
species, nearly all exotic, exist in Great Britain ; 
and are easily classifiable into seven divisions. 
The species of the first division are nine in num- 
ber; they take the ivy-leaved species, Aster cym- 
balarie, for their type ; they have variously broad, 
ovate, oblong, or lanceolate leaves; all are ten- 
der evergreen shrubs; nine have usually a height 
of from 13 to 3 feet; and six are natives of Van 
Dieman’s Land and New Holland. The species 
of the small-leaved division, angustifolii, are also 
nine in number; they have narrow or small 
leaves ; all are tender evergreen shrubs; most 
have a height of from 2 to 4 feet; eight are na- 
tives of the Cape of Good Hope; and one, from 
Carolina, grows 8 feet high, and is very hand- 
some. 
paucifior’, are seven in number; and are all 
hardy deciduous herbs of from 6 to 12 inches in 
height. The species of the linear-leaved division, 
linearifoli?, are about 25 in number; they have 
narrow, sublinear leaves, and many - flowered 
stems; all are natives of North America ; and, 
with two exceptions, are hardy perennial deci- 
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| the sea-shores of Great Britain. 
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duous herbs, varying in height from 1 foot to 3 
feet. The species of the broad-leaved division, 
latifolii, are about 35 in number, exclusive of 
numerous varieties ; they have entire, broad, 
ovate, oblong, or lanceolate leaves, and many- 
flowered stems: most are natives of America; 
all are hardy, perennial, deciduous herbs ; several 
are very handsome; and one, the spurious, is 
eminently beautiful. The species of the serrate- 
leaved division, serratifoliz, are more numerous 
than even those of the preceding division; they 
have ovate and lanceolate leaves,—the lower ones 
serrated; all, with the exception of one biennial, 
are hardy, perennial, deciduous herbs, varying in 
height from 1 foot to 8 feet; and one, Aster tri- 
polium, growing 2 feet high, and producing blue 
flowers in August and September, is a native of 
The species of 
the heart-leaved division, cordifoli, are nine in 
number; and, except for having serrated heart- 
shaped leaves, possess the same general charac- 
ters as the four preceding divisions. 

ASTER (CHina or ANNUAL). 
ASTER. 

ASTRAGALUS. A very extensive and impor- 
tant genus of herbaceous plants of the pea tribe. 
Most of the species are popularly called milk- 
vetch; and several have a close resemblance to 
the well-known forage plant saintfoin. See arti- 
cles Mrzx-Vercn and Sarntrorn. An interesting 
species, known on the European continent under 
the name of Swedish coffee, but hitherto known in 
Great Britain almost solely by its botanical name 


See CHINA- 


| Astragalus boeticus, is cultivated to a considerable 


extent in Germany, and has been recommended 
for field cultivation in Britain as a substitute for 
coffee. It is a hardy trailing annual, usually 
grows to the height of about a foot, produces 


| cream-coloured flowers in June and July, and 


was introduced to Britain from the south of Hu- 
rope, as an ornamental plant, in 1759. The 
mode of culture is precisely the same as for the 
pea, only the pods are gathered as they ripen. 
Two-thirds of the seeds are mixed with one-third 
of coffee beans; and the two ingredients are 
roasted together, preserved in well-corked bottles 
or thoroughly closed vases, and taken out as they 
are wanted to be ground. Adam Ferguson, Esq., 
of Woodhill, reports, in the Highland Society’s 
Transactions of Feb. 1831, an experimental sow- 
ing, with half a pound of seed in drills, on a por- 
tion of ground in a thin gravelly soil, in the 
Highlands of Perthshire. “Circumstances,” says 
he, “ unfortunately retarded the period of sow- 
ing until the 3d of June, at least two months 
later than it ought to have been. In addition to 
this, the rainy and backward season rendered the 
ripening of the pods almost a total failure. The 
plants vegetated with great luxuriance; some of 
the straw, resembling fine tares, measured 3 feet 


|! in length, and generally bore 4 pods upon each 
_ stalk, and about 6 seeds in each pod. From an 
|| anxiety to obtain some of these in a ripe state, 


ASTRINGENT MEDICINES. 


the crop was allowed to stand until the middle 
of December, when a severe night of frost sud- 
denly blasted every hope. It is certainly, how- 
ever, sufficiently hardy to ripen in any part of 
Scotland; and it may be remarked, that in a 
sharp frost which destroyed the potato stems 
about the middle of October, the astragalus dis- 
played an important elasticity of constitution ; 
for although it had been severely touched by the 
frost during the night, it recovered, instead of 
sinking as the potato does, under the genial 
rays of the sun.” The Astragalus boeticus is pro- 
bably the best substitute for coffee which has 
yet been tried; and is well worth experimental 
cultivation in either the garden or the field. 
Vicia cracca, some kinds of lathyrus, and several 
other hardy leguminous plants, are likewise de- 
serving of attention as substitutes for coffee — 
The Astragalus tragacantha, popularly called 
goat’s thorn, yields the gum tragacanth of the 
drug shops, and forms the type of one of several 
divisions of the astragalus genus. ‘This species 
is an undershrub, ranks as a medicinal plant 
throughout the east, and‘is called by the Per- 
sians Kim, and by the Arabs Kétad and Kus- 
sad. See article TracacantH. — The Materia 
Medica of Hindostan.— Dr. Christison’s Dispen- 
satory.—The Quarterly Journal of Agriculture. 


ASTRAGALUS. A bone of the foot; so called | 
because it is shaped like the die used in ancient | 


games. 

ASTRANTIA. See Masterworr. 

ASTRINGENT MEDICINES. Substances 
which contract and strengthen the animal fibres. 
They are administered principally in cases of dy- 
sentery and diarrhoea, and will be noticed, in 
their remedial combinations, in our articles on 
these diseases. Their general effects are mani- 
fested by greater firmness of the muscular fibres, 
greater rigidity of the blood-vessels and diminu- 
tion of their caliber, and contraction of the ex- 
haling secreting orifices, whereby they check 
hemorrhage, and diminish exhalation and secre- 
tion. In the mouth, they produce a styptic or 
astringent taste. In moderate doses, they are 
capable of producing the same constitutional 
effects as tonics, but they are principally em- 
ployed for their local effects, to obviate relaxa- 
tion of the fibres and tissues, and to prevent and 
check excessive discharges. Astringents may be 
divided into two sections, the vegetable and 
mineral. The vegetable astringents owe their 
peculiar properties to the presence of tannin or 
tannil, which is found in all of them. They dif- 


fer only in the proportion of the latter principle, 
and in the other ingredients with which it is as- | 


sociated. The mineral astringents have nothing 
in common, but their property of astringency. « 
To the former belong oak bark, galls, kino, cate- 
chu, logwood, rhatany, geranium, tormentil, bis- 
tort, pomegranate -rind ; to the latter, alum, 
the preparations of lead, zinc, and iron, and sul- 
phuric acid. 


{ 


a 


| and antennaria. 
| Greek synonyme of everlasting, and literally 


ASTROLOBIUM. 


- ASTROLOBIUM. A genus of ornamental 
hardy annual plants, of the pea tribe. The spe- 
cies in Britain are four; they are natives of 
Barbary and the south of Hurope; they were 
formerly included in the ornithopus or bird’s-foot 


genus; and they grow about six inches high, 


have star-like pods, and produce yellow flowers 
in June and July. 
ATHALIA. See Turnie-F xy. 
ATHAMANTA. A genus of herbaceous plants, 
of the umbelliferous family. One species is popu- 
larly called the Cretan carrot, another the Sicilian 
carrot, and another wild rosemary ; but most are 


| known under the name of SprcknEL: which see. 
- ATHANASIA. A genus of ornamental, ten- 


der, evergreen, shrubby plants, of the composite 
family. They are of the kind popularly called 
everlastings, from the durable nature of their 
flowers; but they suffer some depreciation by 
sharing that name with the genera gnaphalium 
The name athanasia is a mere 


means deathless. Upwards of fifteen species of 
athanasia have been introduced from the Cape of 
Good Hope; and ten or twelve more are known 
to botanists. The name athanasia was formerly 
given to tansy, “ either,” says Dr. Turton, “ be- 


cause its flowers do not easily wither, or because, 
‘if it is stuffed up the nose of a dead corpse, it 


prevents putrefaction.” 
ATHEROPO’GON. A genus of grasses, of the 


| tribe subbifloree. The name signifies ‘a bearded 


awn; and alludes to one prominent character of 
the genus. Though upwards of fifteen species 
are known to botanists, only one, Atheropogon 


| apludoides, exists in Great Britain; and this was 


introduced, about 80 years ago, from the south 


| of Europe. It isa hardy, half-beautiful perennial, 


grows 9 inches high, and produces its apetalous 
flowers in August. Some botanists call it Chloris 
curtipendula,; and others, Dinebra curtipendula. 
ATMOSPHERE. The immense mass of elastic 
fluid which surrounds the globe which we inhabit 
is called its atmosphere, and the mixture of gases 


| of which it consists, atmospheric air, or simply 


the air. Nothing perhaps can be more interest- 
ing than a knowledge of the nature of this fluid 
in which we live and move: so intimately con- 


| nected, indeed, is our whole existence and that 
| of all other living beings with the atmosphere, 


that those planetary bodies in which no atmo- 


| sphere has been discovered are generally consi- 
| dered in consequence thereof destitute of organic 


beings. As our life depends for its existence and 
continuance on it, so our health and comfort are 
intimately connected with the changes which it 
undergoes, and cannot therefore be attended to 


| without knowledge of its physical and chemical 


nature. If it be furthermore remembered that 
the atmosphere is the principal agent in com- 
bustion, and that, until the discovery of the 
steam-engine, it constituted an important me- 
chanical power on which, until lately, navigation 
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has from time immemorial been dependent, and 
that possibly the time is not far distant when it 
may become the principal medium for locomo- 
tion, its importance in the condition and devel- 
opment of mankind will easily be conceived. 

Chemical nature of the atmosphere. — Common 
atmospheric air was for a long time considered 
as a simple element. The first knowledge of the 
composition of the atmosphere must have been 
after the period of the discovery of oxygen gas 
by Dr. Priestley in 1774. Lavoisier, indeed, in 


his posthumous works, appears to insinuate a | 


knowledge of it in 1772. But this claim cannot 
be admitted, as he gives no hint of any such 
knowledge in his volume of essays published after 
that period, and as he was entirely unacquainted 
with oxygen gas when Priestley showed him the 


way to prepare it at Paris, about the end of 1774. | 


It is very probable that Lavoisier became ac- 
quainted with the composition of atmospherical 
air not very long after that period ; though some 
years elapsed before he made it known to the 
public. Whether he preceded Scheele in his 
knowledge of this important fact, we do not 
exactly know. But there is no doubt whatever 


that Scheele’s investigations were carried on | 
without any assistance from abroad, and that it | 


was in consequence of the publication of his 
‘Treatise on Air and Fire,’ that the chemical world 


became acquainted with the nature and compo- | 


sition of atmospherical air. This important work 
was printed at Upsal in 1777, with an introduc- 


tion by Bergmann, and translated into English | 


by Dr. Foster in 1780. The experiments of 


Priestley indeed would have warranted the con- | 
clusions respecting the composition of atmo- | 
spherical air drawn by Scheele; but those of Dr. | 
Priestley were different and more complicated. | 


In Scheele’s first experiments, he estimated the 
bulk of oxygen gas in air at 30 per cent. 


continued for a whole year, in order to ascertain 
whether the bulk of oxygen in air be constant, 
or varies with the season of the year. 
it in general remarkably constant, and. amount- 
ing to 27 per cent. 
and the greatest observed was 30 per cent. 
Priestley had made similar experiments, and had 
estimated the bulk of the oxygen at }th of the 
air, or 20 per cent. Mr, Lavoisier’s experiments, 
which were very numerous and varied, almost 
coincided with those of Scheele. He considered 


air as composed of 27 parts by bulk of oxygen, 


and 73 of azote. Mr. Cavendish’s experiments 
were published in the Philosophical Transactions 
for 1783. He proved decisively that the propor- 
tion of the azote and oxygen in the atmosphere 
does not vary; and by a very careful analysis, con- 
cluded, that 100 parts of air in bulk are composed of 


79:16 azote 
20°84 oxygen 


100-00 


But in | 
the year 1779, he published a set of experiments | 
He found | 


The smallest bulk was 24, | 
Dyin. | 


a 
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This opinion was not at first acceded to by chem- 
ists, misled by the previous conclusions of Scheele 
and Lavoisier; and it was not till towards the 
commencement of the 19th century, that the true 
proportion of these constituents was generally 
known. ‘The experiments of Berthollet in Egypt 
and in Paris, seem to have led the way to it. 
These were almost immediately confirmed by 
those of Davy, Beddoes, and many other chemists. 
Atmospheric air was thus proved to consist of at 
east two gases of different and almost opposite 
natures. 

Besides these two gases, oxygen and nitrogen, 
which form its main ingredients, the atmosphere 
contains also a small portion of carbonic acid, 
and variable quantities of vapour of water. The 
two latter, although in less quantity, form a no 


_ less important part in the economy of animals 


and plants than the oxygen; while the nitrogen, 
as far as yet ascertained, seems mostly to serve 


_ for the purpose of a neutral diluent for the other 
_ ingredients. 


| between 20°8 and 21 volumes. 


The following may be considered as the aver- 
age constitution of the atmosphere :— 


By volume. By weight. 
Oxygen 20°50 22°76 
Nitrogen 4 78:16 76:15 
Vapour of wate 1°25 1-03 
Carbonic acid . 0°04 0:06 
100.00 10000 


To the above constant ingredients of the air 
may also be connected several accidental sub- 
stances, dissolved or diffused through it from local 


| or special causes, becoming in some instances the 


source of great distress or annoyance to man. 
Oxygen—It has been found by carefully con- 
ducted experiments that the proportion of oxy- 
gen in 100 volumes of dry air is not subject to 
variation, but remains constant, amounting to 
This result has 
been obtained with air taken in cities as well as 
in the country, from under the equator or from 
the arctic regions, from the tops of high moun- 
tains or in valleys, from great elevations in the 
air or from the level of the sea, in day-time or 
during the night. Even in marshes, or when 
taken from crowded rooms, theatres, &c., it ex- 
hibited no perceptible deficiency of oxygen. The 
proportion of oxygen and nitrogen may therefore 
be considered as constant, or at least not to vary 
more than between one and two-tenths of one 
per cent., which may be considered within the 
limits of experimental accuracy. Generally, 
omitting carbonic acid and water, it is consi- 
dered as containing 21 volumes of oxygen and 
79 volumes of nitrogen, or by weight 23:1 oxygen 
and 769 nitrogen. The last results of Dumas 
and Boussingault yielded oxygen 20°81, nitrogen 
7919, or by weight, oxygen 23:01, nitrogen 76:99, 
with a variation in the results of 0°17 per cent. 
It may, however, be remarked that, according to 
some very lately published results by Lewy of 
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analyses of air from the North sea and from the 
isle of Guadaloupe, he has arrived at the conclu- 
sion that the quantity of oxygen in the atmo- 
sphere varies, and that this variation, although 
within so small limits on the continent as to 
render its estimation somewhat uncertain, is 
nevertheless much greater over the sea, amount- 
ing to 0°46 per cent. His analyses were per- 
formed by the same method as employed by 
Dumas and Boussingault. See farther below. 

If the air were of uniform density, its height, 
as inferred from the barometer, would be about 
5°238 miles. Making an allowance for the con- 
tained vapour of water and carbonic acid, and 
assuming its height to be 46 miles and the radius 
of the earth to be 3,956 miles, the volume of the 
atmosphere would be 906 millions of cubic miles, 
of which the oxygen would form 19,025,000 cubic 
miles. 

The quantity of oxygen consumed by a grown 
person in 24 hours is, according to Lavoisier and 
Davy, about 45,000 Par. cubic inches, or 26:04 
cubic feet. From this it has been calculated 
that the yearly consumption of oxygen by all 
mankind, assumed at 1,000 millions of people, 
would only amount to about 77:6 cubic miles, 
and that therefore the present amount, if it could 
be consumed to the last portion, would suffice 
for 2,451,000 years, and if the same number of 
people had existed since the time of the creation, 
only gos of the present volume of oxygen would 
have been consumed, a diminution entirely too 
small to be ascertained at present by experiment. 
One-tenth of a per cent. of the air contains oxy- 
gen enough for the supply of the whole present 
population for 10,000 years. 

If thus on the one hand it must be admitted 
that the quantity of oxygen consumed by man- 
kind, even for a considerable length of time, could 


not diminish it sensibly; it must on the other, 


hand be remembered, that much larger quanti- 


ties are annually consumed by the whole animal | 


kingdom, and by combustion and other oxidizing 
processes, and that a sensible diminution of the 
oxygen might at last occur, if this consumption 
were not in some other way counteracted. This 
is done by plants, which inhale carbonic acid 
and liberate oxygen. How far they in this point 
counterbalance the consumption, we have as yet 
no means of\determining with accuracy. It will, 
however, afterwards be seen that even this is 
probably not the case. 

The constancy of the proportion of oxygen in 
the composition of the air must be explained by 
the great mobility of its particles and the diffu- 
sive power of its constituents, by which any dif- 
ference is rapidly equalized. The same must be 
supposed to take place in crowded places or rooms 
where the windows and doors are never so close 
as not to allow a considerable exchange of air to 
take place through them. For in hermetically 
closed rooms oxygen is known to disappear by 
respiration, and to be replaced by nearly an equal 


volume of carbonic acid. The oppression and 
other injurious effects of such air must therefore 
be ascribed more to the temperature and to the 
presence of other noxious substances, as carbonic 
acid and exhaled animal substances, than to a 
want of oxygen. ! 
It has already been stated that, in abstracting 
the oxygen from the atmosphere by any substance 
which will combine with it, the remaining gas 
i! consists almost entirely of nitrogen, but mixed 
with a minute quantity of carbonic acid and 
watery vapour. 
Nitrogen. — The principal characteristic of 
| nitrogen is its indifference to oxygen, as well as 
| to other substances, and its consequent apparent 
'| reluctance to enter directly into combination 
with them. Its use seems, therefore, principally 
to be to dilute the oxygen; for, from the power- 
ful affinity of this latter substance, it is obvious, 
| that if it alone constituted our air, it would soon, 
with the present arrangement of our earth and 
I its inhabitants, produce universal destruction, 
| for all animals would perish from the excessive 
influence of the oxygen on the blood and the res- 
| | piratory organs, and the greatest part of all com- 
| bustible matters would soon be involved in one 
general conflagration. It may, however, be re- 
marked that, although the nitrogen of the air 
| does not seem necessary by itself to the continu- 
| ance of life, nor any direct reaction between it 
| and the living creation has yet. been found to 
exist, yet it forms an invariable and essential 
| constituent of both animals and plants. 

From the fact of the invariable proportion of 
| the oxygen to the nitrogen, and this ratio being 
very nearly as 1 to 4, some chemists have ad- 
vanced the idea that the air is a chemical com- 
pound of 1 volume of oxygen with 4 volumes of 
nitrogen, forming a compound with half as much 
oxygen as in nitrous oxide; but, if this were the 
|| ease, it would afford the only instance of a me- 
| chanical mixture having exactly the same pro- 
perties as a chemical compound. For an artifi- 
| cial mixture of oxygen and nitrogen in the same 
proportion does not differ in any respect from the 
| air, and yet that they enter into no chemical 
combination by their mixture is evident from 
the absence of any change in temperature or 
volume. Besides the fact that nitric oxide ab- 
stracts oxygen from the air, being thereby con- 
verted into hyponitrous acid, would thus afford 
|) an instance of one oxide reducing another of the 
| same radical and liberating the latter, which 
would be both improbable and without a parallel. 
| The objection that the oxygen, as the heavier 
| gas, ought in still weather to settle down at the 
|| bottom in the lower strata is unfounded, since 
| gases mix together as liquids of different specific 
gravity, without any tendency to subsequent se- 
paration by mere gravitation. On the contrary, 
the law of diffusion of gases would make them 
mix and penetrate each other perfectly without 
any mechanical agitation. 
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in the air may be easily proved by exposing lime 
or barytic water in an open vessel to the air, or 
passing the latter through their solution, when 
a precipitate will be formed, which effervesces by 
the addition of an acid, and consists of carbonate 
of lime or baryta. 
the carbonic acid is diffused through the whole 


Like the two former cases, 


atmosphere ; its proportion is, however, very 
small. By a series of experiments, carefully per- 
formed by Th. de Saussure, it has been ascer- 
tained that the mean proportion of carbonic acid 
in the air does not amount to more than 0:0004, 
or 4 volumes in 10,000 volumes of air, but that 
this amount varies from 0:00057 as a maximum 
to 0:00032 asa minimum. During the night its 
proportion is greater than during the day, and in 
populous cities greater than in the country, and 
also in winter and in high situations greater than 
in summer, or in low situations, owing probably 
to the effect of vegetation. Dry weather and 
frost seem also to increase its amount, probably 
by preventing absorption by the soil, while over 
lakes and other waters, and after rain, it is some- 
what less. 

Notwithstanding the small proportion which 
the carbonic acid bears to the whole atmosphere, | 
its presence is of the highest importance in an 
economical point of view. We have seen that 
the animal kingdom consumes annually an im- 
mense quantity of oxygen which it converts into 
carbonic acid, while, on the other hand, the | 


| 
plants again absorb the carbonic acid and return 
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Carbonic acid.—The existence of carbonic acid 


the liberated oxygen to the air; for, although 
during the night they absorb oxygen and exhale | 
carbonic acid, the reversed action during the day | 
predominates greatly. The very existence and | 
continual growth of plants seem, therefore, to | 
depend on the presence of the carbonic acid. 
How far animals and plants counterbalance each 
other we have not yet been able to ascertain by 
direct experiments, but considering the continual 
increase of carbonaceous matter in the soil, and 
the immense deposits of carbon as coal and lignite, 
which owe their origin to a previous vegetation, 
it would seem, indeed, that the amount of car- 
bonic acid in the atmosphere must have been 
formerly greater, and that its absorption by plants 
so far prevails over the causes which reproduce | 
it as to cause its slow but steady diminution. | 
Carbonic acid acts as a poison to man when 
inhaled. Its accumulation, by respiration, and 
the burning of lights in crowded and lighted | 
rooms, constitutes, therefore, a frequent cause of | 
the vitiation of the air in such places, and its in- | 
jurious effects are even felt before it reaches the 
amount of one per cent. | 
Vapour of Water.—A continual evaporation | 
taking place from seas, lakes, rivers, and other 
waters, as well as from the soil in general, these | 
vapours diffuse themselves through the air, and | 
form an important constituent of it. Vapour of 
water not being a permanent gas, as the other 


veils 


i ceeeetomes | 


constituents of the air, but condensible again to 
water by cold; their presence can easily be proved 
by reducing artificially its temperature. Thus, 
if a pitcher be filled with ice, the vapours of the 
air will be seen to condense on its outer surface, 
as a dew, and collect into drops of water. It has 
been asserted that, by the above evaporation, the 
water dissolves in the air as a salt in a liquid. 
But it has been found that evaporation takes 
place equally well in vacuo, and that here at 
equal temperatures the same amount of vapour 
will form in a given space as if it were filled with 
air. If, therefore, no other atmosphere existed, 
the earth would still be surrounded by an atmo- 
sphere of watery vapour; the quantity of it, 
therefore, only depends on the temperature. The 
atmosphere, therefore, so far from facilitating 


| the evaporation of water, is rather an obstacle to 
| its diffusion, since, in a vacuum, it would expand 
| itself with the utmost velocity. That wind and 


other commotions of the air facilitate the evapo- 
ration, depends upon the removal of the vapour 


_ formed from the surface of the water, whereby 


further evaporation would be prevented. 
The amount of vapour varies according to the 


temperature of the atmosphere and other circum- 


stances, from 4 per cent. to more than 4 per cent. 
by vol. Verner found as a mean of 50 experi- 
ments, in 1,000 parts of air, 8'47 parts of vapour, 
the maximum being 10°18, the minimum 61. In 
the forenoon, and before 2 o’clock, the mean was 
7:97, after 2 o'clock till evening, 8°85. In gen- 
eral, the higher the temperature, the greater is 
the absolute quantity of vapour. In the same 


‘way it is greater in summer than in winter, in 


day-time than in the night, in warm and low 
countries than in cold and mountainous, and in 
the proximity of seas and rivers, greater than 
farther inland. Much depends also on local cir- 
cumstances, as the peculiar property of the soil, 
the facility of drainage, the prevalence of certain 
winds. The atmosphere, however, rarely con- 
tains at any temperature the full amount of va- 
pour which it is capable of taking up. If this be 
the case, all further evaporation from the surface 


|-of the earth into it must of course cease; while, 


on the other hand, if its content of vapour be 
considerably below its capacity for it, evapora- 
tion is much more rapid, and the air is then said 


| to be dry. Hence the different influence between 


dry and damp air on the animal body, which 
must continually throw off a certain amount of 


| moisture by evaporation from the skin, in order 
to keep it of a certain moisture and temperature, 
-which is necessary to the preservation of health. 


If we compare the adsolute quantity of vapour 
with the quantity which the atmosphere at the 
same temperature is capable of taking up, we ob- 
tain the relative quantity of the vapour or the 
degree of moisture. It will thus be seen, that 
with the same absolute quantity of vapour, the 
moisture of the air depends on the temperature, 
and that at a higher temperature, the air may 
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still be drier than at a lower temperature, al- 
though the absolute quantity of vapour be larger 
in the former than in the latter case, and that 
air which at a certain temperature feels damp and 
uncomfortable, by a slight increase in the tem- 
perature may become comfortable. In summer, 
and in warmer climates, the absolute quantity of 
vapour is generally larger, but the relative quan- 
tity smaller. The relative quantity of moisture 
in the atmosphere, may be determined by ascer- 
taining how far the air may be cooled down be- 
fore it deposits any moisture on a cooled body, 
which temperature is called its dewpoint. See 
Hyerometry.—When the atmosphere becomes 
perfectly saturated with vapour, the slightest 
cooling will cause the vapour to condense and as- 
sume the liquid form. When this takes place, the 
condensed vapour separates first as fine vesicles 
floating about in the air of from ga/55 to 4a'5o 
inch in diameter, thus constituting the common 
phenomena of clouds and fogs, which by collect- 
ing into drops or freezing, form rain or snow. 

Clouds.—So long as aqueous matter remains 
in the state of vapour, it is transparent. On its 
first condensation a cloud appears. ‘The manner 
of the formation of clouds is as follows :—Water 
on its first condensation tends to unite in the 
form of hollow globules, or vesicles containing 
air; as it parts at the same time with its latent 
heat, the air, as well within the vesicles as be- 
tween them, is rarefied, and the united mass of 
water and rarefied air may remain as light as an 
equal bulk of atmospheric air, or even lighter. 
Clouds may, therefore, remain floating in the at- 
mosphere, or even rise. As this heat is dissipated, 
the clouds grow heavier and fall, while the air in 
the vesicles losing its elasticity, permits them to 
be broken by the internal pressure. The water 
then runs into drops, which, being many times 
heavier than atmospheric air, descend, forming 
rain. 

Clouds may be formed in all cases where the 
temperature of the ground is lower than that at 
which the vapour, mixed with atmospheric air, 
can remain permanent. Thus, whenever a warm 
wind flows over a cold surface, mists and fogs 
take place; and if the difference of temperature 
be considerable, they may break into rain. For 
an equal difference of temperature between the 
ground and air, it may be shown that the greatest 
quantity of precipitation will take place, when 
the two unequal temperatures are both high. 
Thus the causes that would produce heavy rains 
in warm climates, may produce no more than 
fogs, or dense mists, in those that are colder. 
Clouds may also be formed on sudden changes of 
wind, when two masses of air are mixed that are 
both nearly saturated with moisture. It is to 
this cause that nearly all the rains of temperate 
climates are due. The passing of warm winds 
over cold surfaces, rarely produces more than 
mists or fogs, except in warm climates. When 
clouds, after being formed, begin to descend, in 


consequence of the dissipation of the heat, by the 
rarefaction arising from which they are sup- 
ported, they often reach strata of the atmosphere 
comparatively dry, and of higher temperature 
than they themselves possess. In such a case, 
the vapour may be again taken up, and the cloud 
dissipated. Thus clouds are frequently seen to 
roll down the sides of the mountains, and to dis- 
appear at a certain level; this is a proof of a dry 
state of the air beneath, and is therefore con- 
sidered by the inhabitants of mountainous coun- 
| tries, as a prognostic of fair weather. When a 
cloud, on the other hand, formed in high and 
| cold regions, passes in its descent through strata 
_ saturated with moisture, or nearly so, it may cool 
' them until precipitation ensue; the precipitated 
| moisture, uniting itself to the descending cloud, 
_ will augment the intensity of the rain it causes. 
_ Thus the same rain will be more copious in valleys, 
_ than upon the neighbouring mountains; and the 
_ difference is so sensible in this respect, that it 
_ has been detected by means of the rain-gauges 
_ at the observatory of Paris, one of which is upon 
| the ground, the other upon the terraced roof of 
| the building. 
| Snow.—When the precipitation of vapour en- 
' sues at temperatures below the freezing point, 
_ snow is formed; the particles of the condensed 
| aqueous matter being free to move in any direc- 
_ tion, arrange themselves under the action of their 
| mutual attraction, in the manner of crystals. 
_ These crystals have usually the figure of six- 
| pointed stars; and the aggregation of broken 
crystals of this shape forms flakes of snow. 

Hail— Hail is a phenomenon that is not com- 
pletely explained ; the best theory on the subject, 
although not absolutely satisfactory, is as follows: 
—It is known that when water is frozen in a tor- 
ricellian vacuum, it granulates and assumes the 
form of hail; hail also reaches the ground with a 
very great velocity : hence we may conclude, that 
it is formed in very rare air, and in a high region 
of the atmosphere. The decomposition of organic 
substances, is constantly giving out hydrogen 
gas, and this, from its specific levity, rises to the 
higher regions of the atmosphere; hence, as no 
gas can remain long over another unmixed, it 
mingles with atmospheric air, and’ becomes sus- 
ceptible of being inflamed by electricity. Should 
it be thus acted upon, it forms water, will be con- 
densed into a space much less than it formerly 
occupied, and would leave a vacuum, did not the 
adjacent portions of air rush in to fill the void. 
The sudden rarefaction of this air will produce 
an intense cold; the newly formed water will be 
frozen, and under circumstances that will cause 
it to granulate; descending from a lofty region, 
it will have great velocity ; formed from hydrogen 
gas, and by the electric discharge, it will occur 
most frequently during the summer months, and 
accompany lightning. 

Dew.—tThe earth retains a constant mean tem- 
perature, under the joint action of solar and ter- 
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restrial radiation; but the rate of these is un- 
equal, not only at different seasons, but from 
hour to hour ; the former ceases altogether at the 
setting of the sun, while the latter continues for 
a time undiminished. Hence the surface of the 
earth cools rapidly after sunset, and may speedily 
reach the dew-point of the air in contact with it. | 
So soon as this is the case, moisture begins to be 
precipitated, and a cloud is formed, the descent 
of the water of which this is composed, forms the 
deposit, that we call dew. The cooling will be 
propagated slowly upwards, and the cloud will 
appear to rise ; notwithstanding which, the mois- 
ture of which it is composed, actually falls. After 
some hours, the earth and air will assume the 
same temperature, and the cloud will disappear. 
The first morning rays of the sun, passing hori- 
zontally through the air, will heat it, long before 
their influence can be felt upon the ground. The 
air will therefore acquire a greater capacity for 
moisture ; if there be any water in the vicinity, 
vapour will rise, and propagate itself through the 


mass; but as the ground still remains colder, a | | 


new precipitation will ensue ; thus dew willagain | 

be formed, and moisture occur in the morning. 
When the surface of the ground, or of any other 

substance, is cooled by radiation to the tempera- 


ture of 32°, the dew is frozen, and takes the form || 


of white or hoar frost; this may often be de- | 
posited, when the temperature both of the air || 
and of the ground at avery small depth, is above | 
that of freezing. 

When clouds exist in the atmosphere, the ra- 
diation is impeded, and dew will not be formed. 
Thus a want of dew is usually a prognostic of 
rain. When the air is still, dew is most copious, 
and thus it falls in greatest abundance in shel- | 
tered situations, and frosts will continue later in 
the spring, and begin earlier in autumn, in valleys 
than on the open hills in the vicinity. The mo- 
tion of air mixes the portion cooled by contact 
with the earth, with that which is not, and brings 
new masses into contact ; hence, although the loss 
of heat by radiation, may be as great or even | 
greater, the ground will receive heat from the 
air, and the change of temperature will be less. 
In conformity, heavy dews do not fall during the 
prevalence of high winds, and hoar frosts rarely 
occur while they blow. Surfaces that radiate 
well, will be most'cooled, and will in consequence 
receive the greatest quantity of dew; and thus 
of land frequently tilled, and that which is left 
undisturbed, the latter will derive most moisture 
from the atmosphere in this form. 

The moisture of the air plays an important 
part in the economy of the earth. To it is due 
the constant irrigation of its surface, keeping up 
a constant circulation by evaporating from the 
sea and other great reservoirs, being carried in- 
land by the wind and other commotions of the 
air, and there again condensing on mountains 
and other high and colder places, collecting into. 
springs, creeks, &c., or depositing itself more 


ate ; 
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diffusedly as dew, or precipitating itself more 
vigorously as rain, &c., and thus again returning 
to its first origin. Without the presence of the 
moisture in the atmosphere, neither plants nor 
animals could live. To it isalso due the constant 
decomposition and decay of animal and vegetable 
substances; and even the rocks and mountains 
wear away and decay under its all-levelling influ- 
ence, for besides its own dissolving power, it 
seems to be that which lends to the other de- 
stroying agencies of the atmosphere their force 
and eflicacy, for without it they seem inert, at 
least at ordinary temperatures. In dry air, steel 
does not rust, nor does wood decay. 

Other ingredients in the Atmosphere—Besides 
the above-named constant ingredients of the at- 
mosphere, a number of other gases and vapours 
are known to enter it in certain localities, but 
they are too inconsiderable in quantity to be de- 
tected afterwards in its general composition. As 
such may be mentioned sulphuretted hydrogen, 
chlorohydric acid gas, carburetted hydrogen, &c. 
Boussingault has proved the constant presence 
of a minute trace of a carburetted hydrogen, or 
some other similar compound, by passing atmo- 


_ spheric air over ignited oxide of copper, whereby 
| he obtained carbonic acid gas and water, from 


which he had carefully freed it previously. The 
air had also previously passed through concen- 
trated sulphuric acid, so that they could not 
derive from dust or other mechanically suspended 
organic particles. The final products of the decay 
of animal and vegetable matters being carbonic 
acid, water, and ammonia, which escape into the 
atmosphere, Liebig infers that the latter gas 
ought never to be absent, although in too minute 
quantity to be detected directly by ordinary ex- 
periment, but according to him, it always exists 
in rain water. Rain is also the principal mean 
of carrying down again most other accidental 


| substances, either dissolved or suspended in the 


atmosphere, among which may be included the 
different miasmata and -matter of contagion, 
which are perceptible only by the senses or by 
their effect upon the human system, but cannot 
otherwise be detected by chemical tests. although 
we may destroy them, or at least their injuricus 
effects, by chemical means, such as by muriatic, 
nitric, or acetic acids, or chlorine gas. The ac- 
tion of the atmosphere itself tends necessarily to 
destroy or oxidize them by the combined influ- 
ence of oxygen with light and heat. 

Physical properties of the Atmosphere—We have 
thus seen that the atmosphere consists of a me- 
chanical mixture of three permanent gases, and 
one condensable. Its physical and mechanical 


| properties are therefore such as might be calcu- 


lated from a mixture of them. 100 cubic inches 
of atmospheric air, deprived of its carbonic acid 
and aqueous vapour, weighs, according to Dr. 
Prout, 31:0117 grains, at 60° temperature, and 
30 inches barometric pressure, and its specific 
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the standard for comparison with other gases, 
and therefore set equal to 1 or 1,000. Compared 
with water at 62° it is 815 times lighter than 
water, and 11,065 times lighter than mercury, 
At 32° Fahrenheit, it is 770 times lighter than 
water or its specific gravity = 0001299 that of © 
water at 39° =1. The weight of the atmosphere 
pressing upon the surface of the earth, is equiva- 
lent to about fifteen pounds on each square inch 
of surface, or equal to the weight of a column of 
mercury of 30 inches, or a column of water of 


nearly 34 feet in height. But this pressure varies | 


continually from the different changes in its vari- 
able constituents, from its commotion by currents 
of air, and from other causes. 
are indicated by the rise or fall of the mercurial 
column in the barometer (see this). Its mean 
pressure being taken at thirty inches of mercury, 
the contribution to this pressure of its different 
constituents, which may be considered as inde- 
pendent atmospheres, will be as follows, the 
amount of vapour being calculated from the ca- 
pacity of the air at 50°. 


Pressure of the Oxygen, 6°828 inches. 


a Nitrogen, . 228450, 

Ae Watery vapour, O;309.%5; 

.; Carbonic acid, 0-018 ,, 
30°000 © 


The weight and pressure of the atmosphere may 
be ascertained by very simple experiments. If 
we immerse in water a glass tube open at both 


ends, the water included in the tube will be on | 


the same level with the fluid which surrounds it. 
When we apply our mouth to the upper end of 
the tube, and draw out the air, the included water 


instantly ascends till the weight of the elevated | 


column added to the elasticity of the remaining 
air, exactly balances the pressure of the atmo- 
sphere on the surrounding fluid. If we now take 
a long tube, forty feet long for example, shut at 


one end, and having filled it with water, plunge | 
the open end into a vessel of water, the fluid will | 


then descend in the tube till the weight of the 
column exactly equals the pressure of the atino- 
sphere; for the air is now excluded from the 
upper part of the tube, and the weight of the 
column of fluid is the only force which is left to 
balance the weight of the atmospherical column. 


By making this experiment, it will be found that | 


the water stands at from 34 to 35 feet above the 
general level of the surrounding fluid, and there- 
fore the weight of a column of air reaching to 
the top of the atmosphere, is equal to the weight 
of a column of water, of the same hase, with the 
altitude of 34 feet, or about 21,5645 pounds on a 
square foot, or 15 pounds on every square inch. 
This experiment may be more easily made hy 
using quicksilver instead of water. The quick- 


silver will rise to the height of 29 inches in the | 


tube, and will thus measure the pressure of the 
atmosphere. Hence it follows, that the whole 
atmosphere exerts the same pressure on the 


gravity at this temperature is generally taken as , surface of the earth, as if the surface of the 


These differences | 


| 
| 


| 


} 


i 
| 


globe were covered with water to the depth of 
34 feet, or with quicksilver to the depth of 29 
inches. ‘This pressure has been computed at 
12,022,560,000,000,000,000 pounds, or as equiva- 
lent to that of a globe of lead 60 miles in dia- 
meter; and if we suppose that a man’s body ex- 
poses a surface of nearly 15 square feet, he will 
sustain a pressure of 32,3433 pounds, or 143 tons. 

As the different strata of the air are subjected 
to the pressure only of the superincumbent strata, 
it follows, that the pressure must decrease from 


below upward, and as the elasticity of the air 


will cause it to expand, as the pressure is re- 
moved, its density will also decrease; but as we 
ascend in a regular arithmetic progression, the 
density of the air decreases in a geometrical pro- 
gression. The decrease in density is therefore 
much more rapid than the increase in height. 
So that for every 2°705 miles (11,556 feet), the 
density is about halved, as shown by the following 
table :— 


Height above the sea in miles. Density. 

0. 1 
2705 
5-41 4 
8-115 i 

10:82 a 

13-525 au 

16:23 ue 


It might be supposed from this, that the atmo- 
sphere would extend itself infinitely into space; 
but that it does not extend to several of the other 
planets, can be proved by astronomical observa- 
tions. It certainly has a limit, either from a 
limit in the elasticity or expansibility of gases, 
or from the counteraction of these properties by 
the cold prevailing in the higher regions. From 
calculations founded on the phenomena of refrac- 
tion, the sensible atmosphere would seem not to 
extend beyond 45 miles. 

When a ray of light enters the atmosphere, it 
is bent from its course by the same cause which 
refracts the rays of light when they pass through 
any dense medium, such as glass or water. The 
refraction sustained by light at its first entrance 
into the atmosphere must be very small, from 
the extreme rarity of the air. The deviation, 
however, will gradually increase as it penetrates 
the denser strata, and the ray will describe a 
path increasing in curvature as it approaches the 
earth. From this property of the atmosphere, 
the apparent altitude of the sun, moon, and stars, 
is greater than their real elevation, and they ap- 
pear to be raised above the horizon when they 
are actually below it. The refraction of the at- 
mosphere near the earth’s surface is liable to very 
considerable anomalies. But while the solar rays 
traverse the earth’s atmosphere, they suffer an- 
other change from the resisting medium which 
they encounter. When the sun, or any of the 
heavenly bodies, are considerably elevated above 
the horizon, their light is transmitted to the 
earth without any perceptible change; but when 
these bodies are near the horizon, their light 
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must pass through a long tract of air, and is con- 
siderably modified before it reaches the eye of the 
observer. The momentum of the red, or greatest 
refrangible rays, being greater than the momen- 
tum of the violet, or least refrangible rays, the 
former will force their way through the resisting 
medium, while the latter will be either reflected 
or absorbed. A white beam of light, therefore, 
will be deprived of a portion of its blue rays by 
its horizontal passage through the atmosphere, 
and the resulting colour will be either orange or 
red, according to the quantity of the least re- 
frangible rays that have been stopped in their 
course. Hence the rich and brilliant hue with 
which nature is gilded by the setting sun; hence 
the glowing red which tinges the morning and 
evening clouds; and hence the sober purple of 
twilight which they assume when their ruddy 
glare is tempered by the reflected azure of the 
sky. We have already seen, that the red rays 
penetrate through the atmosphere, while the 
blue rays, less able to surmount the resistance 
which they meet, are reflected or absorbed in 
their passage. It is to this cause that we must 
ascribe the colour of the sky, and the bright 
azure which tinges the mountains of the distant 
landscape. As we ascend in the atmosphere, the 


deepness of the blue tinge gradually dies away; | 


and to the aeronaut who has soared above the 
denser strata, or to the traveller who has ascended 
the Alps or the Andes, the sky appears of a deep 
black, while the blue rays find a ready passage 
through the attenuated strata of the atmosphere. 
It is owing to the same cause that the diver, at 
the bottom of the sea, is surrounded with the red 
light which has pierced through the superincum- 
bent fluid, and that the blue rays are reflected 
from the surface of the ocean. Were it not for 
the reflecting power of the air, and of the clouds 
which float in the lower regions of the atmo- 
sphere, we should be involved in total darkness 
by the setting of the sun, and by every cloud 
that passes over his disc. It is to the multiplied 


reflections which the light of the sun suffers in | 


the atmosphere, that we are indebted for the 
light of day, when the earth is enveloped with 
impenetrable clouds. From the same cause arises 


the sober hue of the morning and evening | 


twilight, which increases as we recede from the 
equator, till it blesses with perpetual day the in- 
habitants of the polar regions. The absolute re- 
fractive power of the atmosphere is 0:0005891712, 
and its relative power considered as unity. Its 
specific heat is also assumed as unity for com- 
parison with other gases. Compared with that of 
water it is = 02669. By rarefaction its capacity 
for heat is increased, but not in a direct ratio. 

_ Like other gases, atmospheric air expands 
0:002028, or 4); of its bulk at 32°, for each de- 
gree of Fahrenheit. If, therefore, the air at any 
given place become heated, it expands, whereby 
it becomes lighter than the rest, and ascends, 
being replaced by colder and heavier air flowing 
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into its place from the sides, which again, in its 
turn, becoming heated, ascends in the same man- 
ner, and thus constitutes an ascending current 
or upward draft from the place where it is heated. 
Were it not for this no fire could continue for 
any length of time, since it must necessarily be 
extinguished as soon as the surrounding oxygen 
were absorbed, but the air being heated, at the 
same time it becomes lighter, and ascends, and 
thus causes an afflux of fresh air from the sides 
or from below, by which the combustion is main- 
tained. The different commotions of the air, 
such as wind, gales, and hurricanes, owe their 
origin also to the same cause, the primary move- 


|| ment being always an ascending current, pro- 


duced by the heated and expanded air, over some 
spot rising in a vertical column, and the denser 
and colder air rushing towards this point, and 


_ thus producing the above horizontal currents on 
| the surface of the earth. The following table ex- 
hibits the rate of expansion of air from 32° to 


212°, according to Mr. Dalton :— 


Degrees of Degrees of Dal- 


Fahrenheit. Bulk of Air, ton’s Thermometer, 
32° 1000 32 
39°3 1017°9 42 
47 1036°1 52 
55 1054°7— 62 
63°3 1073°5 72 
UD 1092°7 82 
8l 1112°3 92 
90°4 S22 102 

10071 1152°4 112 
110 11731 122 
120°1 1194 132 
130°4 1215°4 142 
141°1 1237°1 152 
152 1259°2 162 
163°2 1281°8 172 
175 1304:7 182 
186°9 1328 192 
199°2 1351°8 202 
212 1376 212 
359°1 1643 312 
539°8 1962 412 
754:7 2342 512 
1000 2797 612 
1285 3339 712 


The reader will observe, that the expansion of air 
in the second column of the table constitutes a 
geometrical progression, the ratio of which is 
1:0179. The third column exhibits the corre- 
sponding degrees of a Fahrenheit’s thermometer 
graduated, according to Mr. Dalton’s notion of 
the expansion of mercury, according to the square 
of the temperature. 

The temperature of the atmosphere is greatest 
near the earth, because the air transmits the rays 
of light without decomposing them, and cannot, 
therefore, be heated by them before they reach 
the surface of the earth, where they are decom- 
posed and their heat set free. The air, which 
thereby becomes warmed, ascends and mixes with 
the upper colder strata. This is the reason why 
the atmosphere becomes colder as we ascend into 
it, until, even in the hottest summer season, its 
temperature sinks below the freezing point. In 


| the lower strata this decrease of temperature has | 
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been found to amount to about 1 degree for every 
302 feet of ascent, although at greater elevations 


the decrease is probably less rapid. This is also 


the reason why the temperature decreases in as- 
cending high mountains until, even in the warm- 
est climates, the region of perpetual congelation 
may be attained. Thus the summits of the Andes 
under the equator are covered with perpetual 
snow and ice. The height at which this line of 
perpetual congelation is attained has been fixed, 
at 15,207 feet under the equator, but decreases 
progressively in higher latitudes, being 3,818 feet 
at 60° latitude, and only 1,016 at 75° latitude. 

Climate—The comparative warmth of any lo- 
cality greatly, though by no means wholly, de- 
pends on the quantity of sunbeams which it re- 
ceives. In consequence of the sphericity of the 
world, only the portions of it close to the equator 
receive the cylinders of the sun’s rays upon a 
level base, and all other portions, in the degree 
in which they lie distant from the equator, re- 
ceive these upon an increasingly oblique base; so 
that a district or patch of ground of any given 
extent near the equator basks under a far denser 
play of sunbeams than a district or patch of equal 
extent situated at a distance from the equator. 
For the same reason, though on quite a mimic 
scale, when the southern and the northern sides 
of a hill are simultaneously under sunshine, the | 
southern side enjoys a far denser play of rays, and 
is therefore far more acted on by both light and | 
heat, than the northern side. A southern ex- 
posure in a farm is thus a mighty element in | 
local climate ; and, provided the declivity be con- 
siderable, and the conditions of soil, drainage, 
and ventilation be equal, it may amount, in prac- 
tical value, to a superiority of several degrees 
southward over a neighbouring farm of northerly 
exposure. 

Yet the character of the upper strata of the 
terrestrial surface, the dryness, siliceousness, and | 
porosity of the soil, the state of cultivation, the | 
absence of morasses, and particularly the altitude | 
above sea-level, and the character of the neigh- | 
bouring countries and seas, exert, both individu- 
ally and combinedly, a strongly modifying influ- 
ence upon the atmosphere, and impart a distinc- 
tive character or important peculiarities to local 
climate. When much damp ascends into the air 
from prevailing marshiness of surface, it rarefies 
the atmosphere, decreases its calorific capacity, 
and, in consequence, renders the local climate 
cold, chilly, and replete with ungenial vapour. 
But by a beautiful law of the almighty and all- 
benevolent Governor of the universe, the physical 
constitution of the atmosphere combines with 
the operations of husbandry to reduce and even- 
tually to destroy such local causes of noxiousness. 
That not much cold air and damp air shall ac- 
cumulate in any one place, is provided for by a 
decrease in the atmosphere’s capacity for watery 
vapour proportionately to the fall of its tempera- 
ture; and that chilliness and dampness shall be 
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driven from the climate of a district by thorough 
cultivation, is provided for by the disappearance 
of the stagnant waters and the bibulous and 
spongy surfaces whence the local atmosphere was 
formerly charged with vapour. When all the 
land of a district has been thoroughly drained, 
and all its ascending and accumulating waters 
either drawn off to a river-course, or gathered 
into such small deep pools as present compara- 
tively trivial scope for evaporation, the local at- 
mosphere receives less vapour, acquires increase 
of capacity for direct solar heat, and obtains a 
larger amount of radiated heat from the ground ; 
so that, though the same quantity of rain fall 
annually as before, the stratum of air immedi- 
ately over the soil, or the actual climate of the 
district, will possess a far higher degree of both 
dryness and heat. Hence, the foulness of our 
pastures, the poverty and lateness of our crops, 
the stiffness of our carses, the miriness of our 


| loams, the wetness of our vegetable moulds, the 
| spoutiness and rankness of our meadows, the 
| blights upon our crops, the occasional pestilences 


upon our flocks, and the frequent coughs and 
fevers and consumptions of our families, ought, 
in multitudes of instances, to be ascribed, not to 
the raininess of our climate, the fickleness of our 


| seasons, or the chilly dampness of our atmo- 


sphere, but either mainly or solely to the bad 
agricultural condition of the soil. Let the ground 
be effectually drained, and the heart of the air 
upon the farm will be immediately and perma- 
nently warmed ; and rain, while sent in due quan- 
tity to refresh the fields, will no longer lie upon 
their surface or stagnate within their bosom, to 


| poison the suffused atmosphere with fogs and 


miasmata. An increase of atmospheric heat with- 
out a corresponding drainage of terrestrial sur- 
face, would not only be useless but most malign. 
The coughs, asthmas, consumptions, and inter- 
mittent fevers which arise from the cold, damp 
air of a churlish and niggard country, are mild 
in their character and gentle in their operation 
compared to the fierce fevers, the murderous 
diarrhoeas, and the fell and furious inflammations 
which scourge the population of a warm damp 
air in regions of moist, rank, luxuriant vegeta- 
tion. The agues of our own fenny districts are 
playthings in comparison to the red-hot pests 
and plagues which desolate the low wet regions 
of the Levant and the tropics. About a century 
ago, a wind which sweeps across the vast swamps 
and oozy mangrove thickets of the sultry plains 
of Benin, and rushes down with their loads of 
putrid vegetable exhalations upon the coast of 
Guinea, made such wholesale havoc upon the 
towns of negro-land, that the surviving were not 
numerous enough to bury the dead. But the con- 
siderations of climate are so numerous, so intri- 
cate, and of such mighty connexion with agricul- 
ture, that they must form the topic of a separate 
article. See the article Ciimatr. 


_ Economical Relations of the Atmosphere—The 
I 
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agencies of the atmosphere act in intimate con- 
nexion with all organic functions and very many 
mineral changes in our world; and therefore 
affect the interests and occupations of the culti- 
vators of the soil at a thousandfold too many 
points, or in a thousandfold too many ways, to 
be mentioned or even hinted at in a brief general 
notice. Some of the chief are more or less fully 
discussed in our articles AgricuLTURAL CHEMIS- 
TRY, VEGETABLE Puystonoay, AiR, Oxya@nn, CaR- 
Bonic Acip, Ammonia, Azotr, Hat, CuIMats, 
Rain, Snow, and Arration; and others form the 
topic of a considerable portion of many of our 
other articles. We shall here do no more than 
state a few practical inferences, bearing upon the 
health, comfort, and professional success of gar- 
deners and farmers. : 

The sites of dwelling-houses and of farmeries 
ought to be selected in places remote from ponds, 
marshes, and stagnant waters. The apartments 
of dwelling-houses ought to be spacious and easily 
ventilated; and no dormitories for servants or 
buildings for the housing of cattle should be low, 
moist, or excluded from free and frequent circu- 
lation of the air. The temperature of inhabited 
apartments ought to be graduated, and ought 
never to rise above 64° of Fahrenheit; and the 
temperature of dormitories ought, as nearly as 
possible, to be uniform throughout the night, 
and ought never-—as too frequently happens— 
to make the wide and very trying range of a rise 
or fall of 10° between the hour of going to bed 
and the hour of rising. Females ought in all 
cold weather to be warmly and tidily clad, and 
to avoid the hazardous practice of a sudden re- 
duction of dress on a gala-day or gala-night. The 
use of footstoves poisons the air of rooms, induces 
indolent habits, and transforms healthy females 
into delicate and drooping invalids. A few trees 


around a dwelling or a farmery modify the fever- | 


ish heats of summer, carry off a portion of the 
caloric with the moisture they exhale, and offer 
a degree of shade which is frequently sufficient 
to avert or lessen lassitude. 

All seeds ought to be deposited so near the 
surface of the soil as to be freely fanned by the 
atmospheric air, and, at the same time, so far be- 
low the surface as to obtain a sufficiency of mois- 
ture for their germination. When small seeds 
are buried unduly deep from the air, they either 
utterly rot, or germinate so feebly as never to 
send their plumules to the surface.—Soils, when 
loose and pulverulent, are very bibulous of water, 
and readily transmit the dews which fall upon 
them to the roots of plants; but when they pos- 
sess a compact constitution, or are unpulverized 
by tillage, or are skinned and incrusted by alter- 
nations of rain and sunshine, they reject most 
rain in multitudinous rills of surface, and permit 
almost all dew to be dissipated by the earliest 
rays of the morning sun. Hence, all land which 
is under drilled and hoed crops ought to be fre- 
quently stirred and kept permeable to the atmo- 
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sphere, and all arable land whatever ought, as 
fully as possible, to possess and maintain a porous 
condition. — All the carbonaceous, nitrogenous, 
hydrogenous, and oxygenous portions of manure, 
constituting all but a fraction of both its bulk 
and its value, pass by natural chemical transmu- 
tation into liquid or gaseous forms, and, if not 
economically used before this transmutation 
commences, are dissipated in the atmosphere and 
lost. All strictly organic manure, in fact, begins 
slowly to pass directly or indirectly into an aeri- 
form state the instant its vitality ceases; and it 
proceeds with increasing rapidity in this process 
of decomposition till the whole of it becomes in- 
visible. Carbonic acid is disengaged, and rises 
viewlessly into the atmosphere; nitrogen rushes 
into combination with hydrogen, and sends up 
invisible volumes of ammoniacal gas ; water is 
formed by combination of oxygen and hydrogen, 
and sinks into the ground or runs off with falling 
rain,—in either case, to be eventually carried to 
the clouds in vapour; and just inthe degree in 
which these chemical changes are permitted to 
occur, or in the proportion of time during which 
they are allowed to carry on, the manurial mass 
diminishes in bulk, and is robbed of its fertilizing 
powers. When manure undergoes decomposition 
in the dungyard, on the surface of the field, or 
otherwise in direct exposure to the atmosphere, 
it is wholly lost to the farmer; and only when it 
undergoes decomposition in a state of mixation 
with the soil, does it yield its elements as the 
food of plants. 

ATOM. Theterm atom expresses theoretically 
the smallest particle of matter which is believed 
to be incapable of division into parts. A discus- 
sion has been carried on from ancient times re- 
lative to the finite or infinite divisibility of matter, 
and although the development of the atomic 
theory was supposed to give the strongest evi- 
dence of its limited divisibility, yet it may be 
fairly doubted whether the question can be de- 
cided. The diyisibility of matter apparent to the 
naked eye, and ascertained by calculation, is al- 
most beyond conception. Thus 0:01 of a cubic 
line of silver, dissolved in nitric acid, will pro- 
duce a distinct milkiness in 500 cubic inches of 
clear water containing a trace of common salt, so 
that a particle of silver must be much less than 
the billionth of a eubic line in size. It will give 
a more tangible idea of a billion to say that a 
man counting seconds by a watch day and night 
would require 31,675 years. [Aane.] The appar- 
ent infinite divisibility of matter is more clearly 
shown in the minuteness of living organized 
beings, millions of which would be required to 
constitute a point visible to the naked eye; and 
yet they possess more or less complex systems, 
each part of which again is a porticn of an or- 
ganized structure, which may even consist of 
other complex parts. The mind is lost in at- 
tempting to conceive of a limit in divisibility as 
long as materiality enters into the idea, Again 
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we may divide a line into two parts, one of these 
divisions into two others, and we can conceive it 
to be infinitely divisible, for there must always 
be a part remaining capable of division. On the 
other hand, experiments of Wollaston, Faraday, 
&c., have been adduced in support of the limited 
divisibility of matter. It is found that our atmo- 
sphere has a limit of 45 miles above the earth’s 
surface, from which Wollaston argued that if in- 
finitely divisible, it should’ extend through space 
by infinite repulsive force and be condensed 
around the larger planets, such as Jupiter and 
the sun, forming large and dense atmospheres, 
recognisable by the astronomer. Such atmo- 
spheres not existing, he held that the repulsive 
force is limited, and that the number of repelling 
particles must be finite. Faraday found the 
vapour of bodies formed atmospheres around 
them of definite dimensions, and hence arrived 
at a similar conclusion. It is, perhaps, more ad- 
visable to adopt neither hypothesis, but to rest 
upon experience, for by adopting the view that 
matter has a limit of divisibility, we adopt a 
purely theoretic idea, but, at the same time, we 
cannot ayoid making use of the term particle of 
matter, which implies limited divisibility. If, 
however, we employ the term atom as signifying 
a mass or collection of particles, we pass over the 


question entirely ; and in this sense, atom, atomic | 


weight express a mass of matter and its weight. 


To avoid all collision with the question, we em- | 


ploy the terms equivalent, combining weights, and 


the term atom as an abbreviated expression of | 


the same. 
ATOMIC THEORY. The views respecting 
the combination of elements in different propor- 


tions, were at first more or less hypothetical, and | 


were the foundation of the atomic theory, which 


is based upon the idea of the existence of those | 
ultimate and indivisible particles noticed in the | 


preceding article, These views were successively 
developed by Bergman, Wenzel, Higgins, Richter, 
Mitscherlich, and Dalton ; from the last of whom 
they received a substantial and definite form, ap- 


plicable at least to the resolution of phenomena, | 


as laws of combination, Mr, Dalton’s views are 
unquestionably interwoven with a series of hy- 
potheses, yet these being separated, and the term 
atom being understood, as explained in the last 
part of the preceding article, the so-called atomic 
theory becomes the expression of the fact that 
bodies are obedient to certain definite laws of 
combination; thus, for example, the quantities 
of alkaline bases requisite to neutralize equal 


weights of any-one acid, are proportional to | 


the quantities of the same bases requisite to 
neutralize the same weights of every other acid ; 
and upon this law, in fact, are founded an. infi- 
nite number of important theoretical deductions 
and practical conclusions. A second and highly 
curious and important fact is, that where two 
substances, by combining in different proportions, 
form two or more compounds, the second or third 


t 


_ ash united to two particles of sulphuric acid. 


| of another, and so on. 
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proportions in which they combine, are multiples 
of some simple number representing the jirst. 
This law of multiple proportions was discovered 
or detected by Mr. Higgins of Dublin, about the 
year 1789; and it is upon this view of combina- 
tion that Mr. Dalton founded his atomde theory, 
in which, assuming the existence of ultimate pon- 
derable atoms, he regards these atoms as meet- 
ing or combining with each other aecording to 
definite laws of multiple proportion. According 
to this theory, bodies unite either atom to 
atom, or two or three atoms of one to one 
atom of another. Thus water is composed of 
an atom of oxygen and an atom of hydrogen 
united together ; ammonia of an atom of hydro- 
gen and an atom of azote united together; car- 
bonic acid of two atoms of oxygen united to one 
of carbon. Sulphate of potash consists of a par- 
ticle of sulphuric acid united to a particle of pot- 
ash ; supersulphate of potash of a particle of pot- 
If 
we admit that matter is composed of atoms, as 
is at least probable, it is difficult to refuse admis- 
sion to this hypothesis, though it is probable that 
more complicated cases may exist. For example, 
two atoms of one body may combine with three 
It is even possible that 
the proportion in which bodies unite cannot al- 
ways be represented by numbers. But this hy- 
pothesis of Dalton is much more probable, and 


| corresponds much better with the phenomena, 


than the opposite one of Berthollet, that bodies 
combine in all proportions whatever. Dalton’s 
hypothesis is very useful, because it facilitates 
the knowledge of the composition of bodies. For 
example, if water be composed of an atom of hy- 
drogen and an atom of oxygen, it follows, from 
the known analysis of water, that the weight of 


' an atom of hydrogen is to that of an atom of 


oxygen as 1 to 6. Hence we know, that when 
oxygen enters into a combination, it will always 
enter as 6, or as some multiple of 6. This is very 
observable in the metallic oxides. The quantity 
of oxygen in the second oxide is usually double 
that in the first oxide, and that in the third 
triple that in the first. The same thing is equally 
remarkable in the salts; the supersulphate of 
potash contains just double the quantity of sul- 
phuric acid that exists in the sulphate, and all 
the supersalts contain twice as much acid as the 
neutral salts, with the same acid and base. Mr. 
Dalton assumed hydrogen as the unit or radix of 
his scale, on account of its being the lightest body 
in nature, as combining in the smallest propor- 


tions, and, consequently, as tending to a series of 


numbers which, for all other bodies, are multi- 
ples of itself. Wollaston and Berzelius, however, 
prefer oxygen as a radix, on account of its uni- 
versal agency, and very frequent occurrence in 
compounds, 

ATRAGE’NE. A genus of ornamental, hardy, 


| perennial, herbaceous climbing plants, of the ra- 


nunculus tribe, recently separated from the large 
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and well known genus clematis. Five species, from 
Siberia, Austria, and North America, are culti- 
vated in Britain, and grow to the height of from 


ATROPA. <A genus of very poisonous plants, 
of the nightshade or potato family. The princi- 
pal species is the belladonna or deadly night- 
shade, a perennial herb, growing wild upon ac- 
cumulations of rubbish in Great Britain, and 
well known for both its fearfully poisonous na- 
ture, and its modern extensive use in medicine, 
particularly in homeopathy. See the article 
Bretiaponna. The only other species growing in 
Great Britain is Atropa arborescens, a tender, 
evergreen shrub, with white flowers, and a height 
of 15 feet, introduced from Jamaica in 1833. 
But about a dozen other species have been de- 
scribed by botanists. 

ATROPHY. A wasting away of flesh and 
strength in animals, caused or accompanied by 
inability of the digestive and absorbing organs 
to extract sufficient nourishment for food. There 
are many diseases in which the body becomes 
daily more lean and emaciated, appears deprived 
of its common nourishment, and, for that reason, 
of its common strength. It is only, therefore, in 
those cases in which the emaciation constantly | 
increases, that it constitutes a peculiar disease ; | 
for when it is merely a symptom of other com- | 
mon diseases, it ceases with the disease, as being 
merely a consequence of great evacuations, or of 
the diminished usefulness or imperfect digestion 
of the nourishment received. But, when ema- 
clation or atrophy constitutes a disease by itself, 
it depends upon causes peculiar to this state of 
the system. These causes are, permanent, op- 
pressive, and exhausting passions, organic dis- 
ease, a want of proper food or of pure air, ex- 
hausting diseases, as nervous or malignant fevers, 
suppurations in important organs, as the lungs, 
the liver, &c. Copious evacuations of blood, 
saliva, semen, &c., are also apt to produce this 
disease, and, on this account, lying-in women, | 
and nurses who are of slender constitution, and 
those who are too much addicted to venery, are 
often the subjects of this complaint. This state 
of the system is also sometimes produced by poi- | 
sons, e. g., arsenic, mercury, lead, in miners, 
painters, gilders, &c. A species of atrophy takes 
place in old people, in whom an entire loss of | 
strength and flesh brings on a termination of | 
life without the occurrence of any positive dis- | 
order. It is known as the Marasmus senilis, or | | 
atrophy of old people. Atrophy is of frequent 
occurrence, in infancy, as a consequence of im- 
proper, unwholesome food, exposure to cold, 
damp, or impure air, &c., producing a super- 
abundance of mucus in the bowels, worms, ob- 
structions of the mesenteric glands, followed by 
extreme emaciation, which state of things is 
often fatal, although the efforts of the physician 
are sometimes successful, when all the causes of 


8 to 15 feet. 
ATRIPLEX. See OracuHeE. : 
| 
| 


| feet. 
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the disease have been previously removed. A 

local state of the same kind is sometimes pro- 

duced in single limbs, by palsies, or the pressure 

of tumours upon the nerves of the limb, &c., and 

is generally curable by removing the cause. 
ATROPIA. ‘The peculiar chemical principle 


| or alkaloid of the plants of the genus atropa. It 


may be viewed as simply a most virulent concen- 


| tration of the poisonous and—when used with 


due care and science—the medicinal properties 


_ of belladonna. 


ATTALIA. A genus of magnificent, deciduous 
trees, of the palm tribe. They are natives of 
Brazil, and grow to the height of from 10 to 70 
Seven species were introduced to Great 
Britain between 1820 and 1826, and are propa- 
gated from seeds in rich mould; but they can 
be raised and kept only in the stove. 

ATTENUANTS. Medicines used to thin or 
lessen the viscidity of animal fluids. 

ATTORNEY. One who is appointed by an- 


_ other to transact any business for him in his ab- 


|| 


| 23 Geo. II. ¢. 26, &e. 
_ fidelity to his client, the attorney owes him dili- 
_ gence and secrecy ; and, in certain cases, action 


— = 


sence. An attorney is either public,—as those 
in the courts of record,—and is constituted by 
warrant from his client; or private,—to perform 
any particular act or piece of business,—who is 
usually appointed by letter-of-attorney. 
ATTORNEY-AT-LAW. A person who man- 
ages the law-business of another, by whom he 
is retained ; the term being analogous to the 
procurator, or proctor, of the civilians and 
canonists. 
Anciently—according to the old Gothic consti- 


| tution—every suitor was obliged to appear and 
| prosecute or defend his suit in person, unless by 
| special license from the king; and this still con- 
| tinues to be the rule in criminal cases. 
| sundry old statutes, from that of Westm. 2, c. 

| 10, permission was granted for attorneys to pro- 

| secute or defend any civil suit in the absence of 
| the parties. 


But by 


An idiot, however, cannot, at this 
day, prosecute or defend by attorney, but must 
appear in person. 

Attorneys are admitted to the execution of 
their office by the superior courts of Westminster 
hall. They are considered as officers of the re- 
spective courts in which they are admitted; on 
which account they enjoy many privileges; and 
are, on the other hand, peculiarly subject to the 
censure and animadversion of the judges. In 


order to enable one to practise as an attorney in. 


any of these courts, he must be admitted and 
sworn an attorney of that particular court; and 
an attorney in the King’s bench cannot practise 
in the Common Pleas, nor vice versa. To practise 
in the Court of Chancery, it is also necessary to 
be admitted a solicitor therein. 

There are divers statutes which regulate the 
admission, &c., of attorneys; as, 3 Jac. I. c. 7; 12 
Geo. I. c. 29; 2 Geo. IT. c. 23; 22 Geo. II. c. 46; 
Besides the obligation of 
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lies at the suit of the client, against his attorney, 
for neglect of duty. 

In Scotland there is no class of law-practi- 
tioners who take the name of attorneys. The 
office there is not public, as in England, but pri- 
vate ; and it is constituted by letters-of-attorney. 
The person who receives infeftment for another 
is also called the attorney. 

ATTRACTION. The tendency, as well of the 
parts of matter in general, as of various parti- 
cular bodies, to approach each other, to unite, 
and to remain united ; sometimes, also, the power 


inherent in matter, exerting itself at the moment | 


of approach. Experience teaches that this pro- 
perty is common to all matter: even liquids 
cohere in their parts, and oppose any endeavour 
to separate them. The minute particles unite 
into drops; drops, if they are brought in contact, 
into large masses. Fluids attach themselves to 
solid bodies, particularly to such as have very 
smooth surfaces, as to glass: they rise up of them- 
selves in fine tubes, &c. Every body tends to the 
earth, and, if raised from its surface, falls back to 
it again. The plumb-line, which is usually verti- 
cal, takes an oblique direction in the vicinity of 
high mountains; the sea tends to the moon; the 
moon itself is constantly drawn towards the earth; 
the earth and the other planets, towards the sun. 
The heavenly bodies are continually subject to 
the simple law of mutual attraction. The Grecian 


naturalists speak of attraction; Copernicus and | 


Tycho likewise admit it; Kepler’s bold and com- 
prehensive mind first hazarded the assertion that 
it must be universal and mutual in all bodies; 
Des Cartes sought to banish it entirely from na- 
tural philosophy, as one of those occult powers 
which he did not acknowledge; but Newton 
adopted it, and determined its laws, after many 
years of accurate observation. Fruitless attempts 
have been made to explain it. 
of attraction is exhibited, either in bodies that 
are at perceptible distances from each other, and 
is then called gravitation; or in bodies at insen- 
sible distances, taking place between their sur- 
faces, when it is adhesion; or uniting their com- 
ponent parts, when it is cohesvon. 


traction, but the most important are those of 
chemical affinities and magnetic and electric at- 
tractions. 

ATTRACTION (CHEMICAL). See Arrrnity. 

AUBRIETIA. A genus of ornamental, ever- 
green, herbaceous, hardy, trailing plants, of the 
cruciferous family. The species are three in 
number, about three inches in height, producing 
purple flowers from March till June; and are 
very common in all sorts of gardens.. They were 
but recently erected into a genus, and formerly 
belonged to the genera alyssum, arabis, and 
draba. 

AUCHENIA. See Aupaca. 

AUCUBA JAPONICA. A beautiful evergreen 
shrub, apparently of the buckthorn tribe. It 


The phenomenon | 


We cannot | 
enumerate all the particular subdivisions of at- | 


AUGER. 


usually grows to the height of about six feet ; its 
leaves have some resemblance in shape, size, and 
texture, to those of the laurel, but are larger, 
less fleshy, more pointed, and profusely blotched 
with a lightish-yellow or creamy white; and 
its flowers are apetalous, and appear in May 
and June. It was introduced to Great Britain 
from Japan in 1783; and it required, for some 
time, to be treated as a tender plant; but it is 


| now quite hardy, and has become one of the 


most widely diffused, as it is decidedly one of 
the most handsome, members of our shrubberies. 
It belongs to the Linnean class, Diwcia tetran- 
dria, whose female flowers are produced on dif- 
ferent plants from the male flowers; and only 
the female plants of aucuba appear to have yet 
been introduced to Great Britain. But these 
are easily and multitudinously propagated in 
the nurseries, by means of cuttings in any ordi- 
nary garden soil. 

AUGER. An implement for boring. Small- 
sized augers are used by several classes of handi- 
craftsmen, particularly by carpenters and other 
workers in timber; but large-sized augers are 
used for boring the ground, in order to ascertain 
the character of subsoil, to discover springs, to 
make artesian wells, to draw off water from land, 
to assist certain operations of draining, and to 
search for coals and other strata of useful min- 
erals. An auger for trying subsoil should be 
about an inch in diameter; its bit should be 
large ; its summit should be provided with a 
transverse iron handle, for wringing the bit into 
the ground; and on piercing every successive 
depth of six inches, the implement should be 
drawn up to cleanse the bit, and examine the 
specimen of soil or subsoil which it contains. An 
auger for this work may have a length of ten 
feet, six feet, or only three feet, according to the 
depth at which the subsoil is to be tried. An 
auger for very deep boring, whether to assist 
draining operations, or to search for springs or 
minerals, consists of a wimble or shell, and a 
series of rods. The wimble is usually from 24 to 
34 inches in diameter, and about 16 inches in 
the length of its hollow; and, except that its 
sides come closer to one another, it is constructed 
in nearly the same manner as the wimble used 
by carpenters, The rods are each about four 
feet in length, and one inch in diameter ; they 
screw into one another to any desired length of 
a series; and, to assist their united strength, 
they are made 1} inch thick at the joints. But 
when any stratum of rock or other very resisting 
material is to be pierced, either a punch or a 
chisel is used instead of the wimble,—the punch 
of the same thickness as the rods, and with a 
sharpened point,—and the chisel an inch or 1} 
inch broad at the face, and kept very sharp in 
the edge. Boring to assist draining operations 
ought never to be practised till after the drain is 
cut, and ought to have for its object simply the 


perforating of any retentive stratum which lies 
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between the bottom of the drain and the strata 
containing the spring. See articles Drarnine and 
Artestan WELLS. 

AUGUST. See CanEenpar. 

AURACARIA. A genus of evergreen, orna- 
mental, timber trees, of the cone-bearing tribe. 
A tree of the imbricated species, A wracaria imbri- 
cata, is a noble object, most exotic in appearance, 
and far more curious and arresting than any 
other exogenous tree with which we are ac- 
quainted. It naturally graces the more south- 
erly plains of South America; it was introduced 
to Great Britain from Chili in 1796; it was at 
first of decidedly tender habit, but is becoming 
accustomed to our climate; and it promises to 
be, in a few years, very extensively diffused, and 
to impart a new and very interesting feature to 
our shrubberies and woods. It usually attains, 
in its native country, a height of 150 feet, but 
figures exceedingly well with us as a tall shrub; 
it has the same kind of pyramidal outline and 
horizontal ramification which distinguishes the 
firs and the cedars; and its leaves are so remark- 
ably imbricated as to appear like edgy and an- 
gular convolutions along the branches. Some 
botanists, but not with general consent, have 
called it Columbea quadrifaria.—The Brazilian 
species, Auracaria Braziliana, was introduced to 
Great Britain from Brazil in 1819, and usually 
attains in its native country a height of about 
100 feet; but as yet is of very tender constitution 
in our climate.—The tall species, sometimes called 


the Norfolk Island pine, Auwracaria excelsa, and | 


another species called Cunningham’s, Auracaria 
Cunninghami, have recently been erected into a 
Separate genus under the name of aliingia, yet 
will, for some time, continue to be better known 
as auracarias. ‘The Norfolk island species is, be- 
yond all question, one of the most beautiful and 


magnificent trees in the world; it attains, on | 


Norfolk island, a height of upwards of 200 feet, 
and a magnitude of corresponding stupendous- 
ness; it displays a symmetry and an elegance, 
which would grace any pot plant of the green- 
house ; and even the few dwarfish specimens 
of it which grow within the narrow limits of 
our conservatories, though poor and pitiful re- 
presentatives of the massive and soaring tree, in- 
stantly arrest the eye as the very beau ideal of 
dendritic beauty. This species was introduced 
to Great Britain from Norfolk island in 1796.— 
The Cunningham species is very much smaller 
than the preceding, and was introduced to Great 
Britain from New Holland in 1824.—All the spe- 
cies of auracaria are raised in frames, from seeds, 
in a mixture of peat and loam; but young plants, 
especially of Auracaria imbricata, may readily 
be obtained at the public nurseries. 
AURANTIUM. The sweet orange-tree, or 
Citrus aurantium. See Oranes. The aurantium, 
though only a species, forms the type of the na- 
tural order aurantiaceee. The number of genera 
in this order is eleven; and the number of spe- 


id 


294 


AURICULA. 


AURORA BOREALIS. 


cies cultivated in Great Britain is about thirty-| the little flower-plots of the cottage, or the small 


two; but all are so tender as to require either 
the hothouse or the greenhouse. Most of the 
species bear a close resemblance to the orange- 
tree and the lemon-tree; their leaves are thick, 
articulated with the footstalks, and replete with 
fragrant oil; their flowers are odoriferous; their 
fruit is fleshy, and generally eatable; and their 
timber is very close-grained. 
AURICULA,—botanically Primula auricula. 
A well-known small, evergreen, herbaceous, 
flowering-plant, of the primrose genus. It was 
formerly called Awrrcula urst, or bear’s ear; but 
is now universally recognised as a primula, and 
popularly known as the auricula. Though so 
very common as to be seen in almost every cot- 
tage garden, it retains favour with the most fas- 
tidious flower-fanciers, holds everywhere the rank 
of a florist’s flower, and is, in fact, an universal 
favourite. It is a native of Switzerland, and was 
introduced to Great Britain in 1596. Four well- 
established or quite permanent varieties are 
known to botanists, called lutea or the yellow, 
calycantha or the coloured-calyxed, integerrima 
or the most entire, and hortensis or the garden- 
variety ; but the number of tolerably distinct 
varieties is very great, and that of fugitive varie- 
| ties is, for any thing we know, almost infinite. 
Every year, since the date of cultivation by arti- 
| ficial sowing, appears to have produced vast num- 
bers of new varieties, differing from one another 
in the shape, size, and disposition of the leaves, 
| and especially in the shape, size, and colour of 
the flowers; and very frequently the varieties 
which are most admired when they first appear, 
are disesteemed, neglected, and consigned to ex- 
tinction in the course of a few years. In fact, 
the same childish and capricious fashion which 
always regulates the cut of ladies’ dresses, and 
| which has of late years luxuriated among the 
sportings of the hybrid violet, the calceolaria and 
the dahlia, and which formerly attempted to 


anemone, and the tulip, has, for upwards of a 
eontury, alternately patrenized and banished 
thousands of varieties of the auricula. But to 
any florist, whose taste is natural, and spurns 
the dictum of caprice,a most beautiful and ever- 
pleasing collection of auriculas may very easily 
_ be obtained. Miller, whom all old florists still 
regard as an oracle, states, as the characters of 
a good auricula,—that the stem of the flower 
should be lofty and strong,—that the footstalk 
of the flower should be short, and the umbel re- 
gular and close,—that the pipe or neck of each 
flower should be short, and the flowers large, re- 
gularly spread, and not inclinable to cup,—that 


that the eye of the flower be large, round, and of 
a good white or yellow,—and that the tube or 
neck be not too wide. The flowers appear in 
April and May ; and, when tolerably well assorted 
| as to colours, have a most joyous appearance in 


H 


dictate to the sportings of the hyacinth, the 


the colours be very bright and well-mixed,— 


flower-gardens of the farmery,—more so, to our 
taste, than when they fill beds or stages in the 
most luxurious modes of horticulture. Amateur 
florists and high fancy gardeners, in order to pro- 
cure the finest possible blooms, practise scores of 
niceties in the culture of the auricula; but any 
cottier may propagate a good plant, and maintain 
it in very nearly the best flowering condition, 
simply by lifting it in the first week of every 
August, cutting it into two or three by vertical 
sections of the root, and transplanting the parts 
into good garden soil, enriched with tolerably 
strong and well-rotted manure. Propagation 
from seed is requisite, of course, for new varie- 
ties; but is so troublesome and tedious as to be 
a proper employment for only the amateur or the 
regular practical gardener. 

AURORA BOREALIS. We often see in 
the north, near the horizon, usually a short 
time after sunset, a dark segment of a circle, 
surrounded by a brilliant arch of white or fiery 
light ; and this arch is often separated into 
several concentric arches, leaving the dark seg- 
ment visible between them. From these arches, 
and from the dark segment itself, in high lati- 
tudes, columns of light, of the most variegated 
and beautiful colours, shoot up towards the 
zenith, and, sometimes, masses like sheaves of 
light are scattered in all directions. The ap- 


pearance is then splendid; and its increasing | 
beauty is announced by a general undulation of | 


the masses of light. A kind of fiery coronet is 


afterwards formed about the zenith, by the meet- | 


ing of all the columns of light, resembling the 
knob of a tent. At this moment, the spectacle 


is magnificent, both for the multiplicity and | 


beauty of the columns which the aurora presents. 
The light, after this, grows fainter and more 
tranquil. This faintness and tranquillity, how- 
ever, are only temporary, for the phenomena are 
soon repeated in all their beauty—the oscillation 
of the columns of light, the formation of the 
corona, and the like, though with a thousand 
variations. At length, the motion wholly ceases, 


the light is collected about the northern horizon, 


the dark segment vanishes, and nothing is left 
but a strong brightness in the north, which is 
lost in the dawning day. These brilliant appear- 
ances are also attended, in high latitudes, with 
loud noises, described as resembling the hissing 
and crackling of fire-works. This appearance 
has received the name of northern light, because, 
on account of our position on the earth, we see 
it only about the north pole. A similar appear- 
ance, aurora australis, was seen about the south 
pole, in 1773, by Cook’s sailors, between 58° and 
60° S. lat., and later travellers have observed the 
same. These phenomena ought, therefore, pro- 
perly to be called polar lights—Philosophers are 
of different opinions as to the cause of the aurora. 
It is, however, satisfactorily ascertained to be 
within the region of our atmosphere. Hell as- 
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cribed it to the reflection of the sun and moon 
by the clouds of snow and needles of ice, which 
are constantly floating in the atmosphere of the 
frigid zones. Mairan supposed it to proceed from 
the atmosphere of the sun. Bailly ascribed it 
to magnetism, and its remarkable influence on 
the needle has been generally observed. Frank- 
lin attributed it to electricity. Biot, who was sent 
to the Shetland islands, in 1817, by the French 
academy of sciences, to determine the length of 
the pendulum vibrating seconds, had an oppor- 
tunity, August 27th of the same year, of observing 
the aurora borealis, in all its splendour, at the 
island of Unst. On this occasion, he ascribed to 
the phenomenon a volcanic origin, and his rea- 
soning is given at length in the ‘ Journal des 
Savans’ for 1820. His description of this wonder- 
ful phenomenon is to be found in Biot’s ‘ Précis 
Elémentaire de Physique,’ 3d edit., Paris, 1824, 
vol. ii. p. 99, et seq. An ingenious hint of Kast- 


| ner, advanced in the sixth edition of Gren’s 


‘ Physik,’ Halle, 1820, is deserving of attention. 


| He considers polar lights as the electricity of the 
| earth rising periodically to the poles. 
_ teresting observations on this appearance were 
' communicated by Richardson and Hood, in the 
| appendix to Franklin’s ‘ Narrative of a Journey 
_to the Shores of the Polar Sea, in 1819, &c. 


Some in- 


London, 1823, 1824. Notwithstanding the atten- 


| tion which has been paid to the phenomena of 


the aurora borealis, and the various hypotheses 
which have been imagined to explain them, it 
will be found that there is a want of information 
on the points which are most necessary as bases 
of induction; and the British Association have 
therefore been induced to appoint a committee 
in the express view of directing observers to the 
really important features of this meteor, and of 
obtaining, by a system of contemporaneous ob- 
servation, data which experience shows cannot 
be derived from insulated exertion. 

The following are the most important points 
which demand the attention of observers :— 

1. The elevation of the auroral arches ‘and 
streamers above the surface of the earth. 

2. The determination of the question whether 
the auroral exhibition is accompanied by sound. 

3. The existence of recurring periods of fre- 
quency and brilliancy in the aurora. 

4, The influence of arches, streamers, and other 

auroral phenomena upon the magnetic needle. 

AUTUMN. See Szasons. 

AVENA,—popularly Oat-grass. A large and 
important genus of grasses, forming the type of 
the suborder Avenacez or oatlike grasses. This 
suborder comprises the genera avena, danthonia, 
trisetum, tricheta, deschampsia, ammophila, cory- 
nephorus, arrhenatherum, holcus, hierocloe, aira, 
peribalia, melica, atropsis, schismus, triodia, 
phragmites, arundo, and arundinaria. The genus 
Avena, as formerly constituted, and as still un- 
derstood by many botanists, includes some spe- 
cies which have recently been assigned to five or 
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six of these genera: yet, independently of these 
species, it comprises about forty known species, 
seventeen of which are either indigenous in 
Great Britain, or have been introduced from 
foreign countries. 
venience, treat the genus as still including the 
few species which have been assigned to other 
genera; and, thus understood, the portion of it 
which exists in Britain comprises five species 
which are cultivated as grain, three species 
which are valuable as forage-grasses, and several 
species which challenge attention only as weeds. 

The short oat, Avena brevis, is an annual cereal 
grass, Introduced from Germany in 1804. It 
grows to the height of only about 9 inches; and 
its seeds are small but numerous. It is culti- 
vated, for the sake of its seeds, in the central 
uplands of France, and in other districts —The 
bristle-pointed oat, Avena strigosa, but now called 
Danthonia strigosa, grows wild, as an annual 
weed, in the hedges of Great Britain; yet is 
sometimes cultivated for its seeds in the remoter 
districts of the Scottish Highlands. A variety 
of this species is known to British agriculturists, 
under the name of the Argyleshire small oat.— 
The eastern or Tartarian oat, Avena orientalis, 
is an annual grass, grows to the height of three 


feet, and was introduced to Great Britain in | 


1798. It is distinguished from the common oat 


by its panicle being contracted and nodding to 
In its ill-improved or comparatively wild | 


a side. 
state, it is awned and blackish in colour; but it 


° ° i 
greatly improves, and becomes awnless and white, 


by cultivation in a good soil. It is cultivated as 


a cereal grass, partially in Britain, and largely | 
Three | 


in some districts of continental Europe. 
varieties of this species are known to British 


agriculturists, under the names of black Tar-_| 


tarian oat, common white Tartarian oat, and 


early white Tartarian oat.—The naked oat, Avena | 


nuda, is distinguished from the other cultivated 
species, by having the corolla detached from the 
seed, in the same manner as wheat and naked 
barley ; and, on this account, it is often popularly 
called pilcorn or peelcorn. It has been culti- 
vated from time immemorial in Europe; it is 
mentioned by our earliest writers; and it was, 
at one time, in general cultivation throughout 
Scotland and some parts of England. A variety 
of this species is known to some farmers under 
the name of the small naked oat—The common 
oat, Avena sativa, is incomparably the most im- 
portant species, and it has sported itself into 
numerous valuable varieties, which constitute 
emphatically the oats of agriculture. Two per- 
manent varieties, the blackseeded and the white- 
seeded, or melanosperma and leucosperma, are re- 
cognised by botanists; and about forty distinct 
and rather conspicuous varieties are known to 
the most intelligent class of British agriculturists, 
and have been classified into the three divisions 
of thin-skinned white oats, large thick-skinned 
white oats, and dark-coloured oats. The thin- 


We shall, for the sake of con-. 
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skinned white varieties constitute much the 
largest and most important division, and nearly 
correspond to the Avena leucosperma of botanists ; 
the large thick-skinned white varieties amount 
to only five or six, and have been called by some 
botanists Avena Georgica; and the dark-coloured 
varieties amount to only six or seven, and have 
been called by some botanists Avena cinerea. But 
we reserve all practical notice of this great sub- 
ject for the article Oars. 

The yellow-r golden oat-grass, A vena flavescens, 
now called 7risetum flavescens, is a perennial weed 
of Great Britain, growing to the height of about 
18 inches; and, if attempted to be cultivated by 
itself, it will not thrive; yet it prospers, and is 
well worthy of cultivation, in mixture with some 
other grasses for either hay or pasture; it is the 
most useful of all the oat-grasses for forage; it 
arrives early at maturity, and yields a consider- 
able bulk of fine herbage ; and it has the smallest 
seed of all the oat-grasses which are indigenous 
in Britain. The grasses with which it suits best 
to be combined are Cynosurus cristatus, Anthox- 
anthum odoratum, and Hordeum pratense. It oc- 
curs in the richest natural pastures, and is found 
wild in almost every kind of meadow; but it 
thrives best, as an artificial grass, on dry cal- 
careous soil. It is peculiarly suitable to lofty 
and exposed situations; for it prospers on them 
better than most other grasses, and is quite as 
readily devoured by sheep. It contains in its 
nutritive elements a larger proportion of bitter 
extractive than occurs in the nutritive elements 
of the grasses with which it is usually combined ; 
and, on that account, is an important ingredient 
in the herbage of rich pasture land. Though a 
perennial grass, it speedily dies out if allowed to 
bear seed. It usually flowers in the first and 
second weeks of July, and ripens its seed in the 
beginning of August. When grown upon clayey 
loam, it yields per acre, when in flower, 8,1674 
Ibs. of green produce, 2,858% lbs. of dry produce, 
and 478% lbs. of nutritive matter,—when its seed 
Is ripe, 12,251} lbs. of green produce, 4,9003 lbs. 
of dry produce, and 4302 lbs, of nutritive matter, 
—and when in aftergrass, 4,0832 lbs. of green 
produce, and 792 lbs. of nutritive matter. 

The meadow oat-grass, Avena pratensis, 1s a 
perennial native of the pastures and meadows of 
Great Britain, and usually grows to the height 
of about a foot; but it is much less common 
than either the yellow oat-grass or the downy oat- 
grass. It occurs on a greater variety of soils 
than most other kinds of grasses,—on dry heaths, 
in moist meadows, on sandy loams, and in chalky 
fields ; but is most frequent and abundant on the 
last of these kinds of soils. It thrives under irri- 
gation, and exhibits a greener and more healthy- 
looking foliage on meadows than on dry elevated 
soils; yet it yields quite or very nearly as great 
a produce on these soils as on an irrigated mea- 
dow. Its nutritive elements contain a smaller 
proportion of extractive and saline matters than 
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those of the other herbage species of oat-grass ; 
and its aggregate character, habits, and produce 
assign to it a lower place in the scale of economi- 
cal value than belongs to either the yellow oat- 
grass or the downy oat-grass. It flowers in July, 
and ripens its seed in August. When grown 
upon sandy loam, it yields per acre, when in 
flower, 6,806} lbs. of green produce, 1,871? lbs. 
of dry produce, and 239+ lbs. of nutritive matter ; 
and when its seeds are ripe, 9,528? lbs. of green 
produce, 2,858? lbs. of dry produce, and 149 lbs. 
of nutritive matter. 

The downy oat-grass, Avena pubescens, now 
called Trisetum pubescens, is a perennial native 
of the chalky pastures of England, and naturally 
grows to the height of about eighteen inches. 
But it deserves the attention of the farmer on 
account of its hardiness, and of its being but a 
slight impoverisher of the soil; and when it 
is cultivated as an artificial grass, in tolerably 
rich soils, it attains a greater height than when 
growing wild, and loses the downy hairs which 
cover its leaves when growing upon poor, dry, 
chalky grounds. After its first flowering culms 
are cropped, it does not send forth any more, and, 
on this account, is well suited for permanent pas- 
ture on such dry soils as are easily impoverished. 
But its nutritive elements contain a greater pro- 
portion of bitter extractive than those of other 
grasses which are suited to such soils; and, for 
this reason, it ought not to be a large ingredient 
in any mixture of grasses for permanent pasture 
on these soils. It flowers in the second or third 


week of June, and ripens its seed about the be- | 


ginning or middle of July. When grown upon 


sandy loam, it yields per acre, when in flower, | 


15,6544 lbs. of green produce, 5,870; lbs. of dry 
produce, and 367 lbs. of nutritive matter; and 


when its seeds are ripe, 6,806} lbs. of green pro- | 
duce, 1,361+4 lbs. of dry produce, and 2123 lbs. of | 


nutritive matter. 


The tall oat-grass, Avena elatior, also called — 
Holcus avenaceuvs, and now fixed in the newest | 


systematic botany as Arrhenatherum avenaceum, 


is a perennial native of the meadows and pastures | 
of Great Britain, and usually grows to the height 


of about five feet; and though a coarse plant, it 


vegetates with luxuriance, and has been per- | 
mitted a place among the agricultural grasses. | 


Yet it contains but a comparatively small portion 
of nutritive matter; and is ill relished by cattle, 
and much disliked by horses.—The barren, fly, or 
animated oat, Avena sterilis, is an annual grass, and 


was introduced to Great Britain from Barbary in | 


1640. It is interesting chiefly as a curiosity ; its 
ripe seeds having a form somewhat like a fly, 
and being so exceedingly mobile as to seem at a 


little distance as if animated—tThe alpine oat- | 


grass, Avena alpina, or Avena planiculmis, now 
called Trisetun alpinum, grows wild on the Scot- 
tish mountains, is a perennial grass, and has a 
height of about 18 inches.—The insipid oat-grass, 
Avena fatua, is an annual’ weed of the corn-fields 
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AVENS. 
of Britain, and grows to the height of four feet. 
—The early oat-grass, Avena precox, formerly 
called Aira precox, is an annual weed of the 
heathy grounds of Britain, and usually grows to 
the height of about six inches.—All the other 
species of avena are exotics, devoid of any interest 
to the British farmer.—Sinelair’s Hortus Gram- 
ineus Woburnensis.—Prize Essays of the Highland 
Society. — Loudon’s Hortus Britannicus.— Davy’s 
Agricultural Chemistry.—Miller’s Dictionary.— 
Useful Knowledge Society's British Husbandry.— 
Low's Elements of Practical Agric. — Sproule’s 
Treatise on Agriculture.—Catalogue of the High- 


land Society's Musewm.—Lawson’s Agriculturist’s. 


Manual. 
AVENS,—botanically Gewm. A genus of or- 


| namental, perennial, hardy, herbaceous plants, of 


the rose family. About forty species are known 
to botanists; and upwards of twenty of these 
are cultivated in the gardens of Great Britain. 
The common or city species, Gewm urbanum, is 
often popularly called herb-bennet, and has long 
held a place among the medicines of herbalists. 
It grows plentifully in woods and by the sides of 
hedges, in most parts of Britain; and, in conse- 
quence, is rarely admitted to gardens. Its stem 
grows to the height of 15 or two feet; its leaves 
are heart-shaped ; its flowers are yellow and 
erect, and appear from May till August; and its 
roots consist of a main stem, and many strong 
brown fibres. The roots are aromatic and astrin- 


| gent; they yield an agreeable clove-like flavour, 


when infused in wine or beer; and they have 
given rise to the botanical name of the whole 


| genus, which signifies ‘a relish.’ The herbage is 


greedily devoured by sheep, and, when young, 
may be used for salad and other culinary pur- 
poses; the dried root, if placed in a bag and hung 
in a cask of beer, is said to have the power of 
preserving the beer from souring ; and the pow- 
der of the root is cephalic and alexipharmic, and 


| has been successfully employed, in conjunction 


with Peruvian bark or quinine, in cases of diar- 
rhoea, dysentery, ague, and intermittent fever.— 


| The river species, Gewm rivale, grows wild in 


moist woods and moist meadows, especially in 
mountainous countries, and is somewhat common 
throughout Great Britain. Miller calls it aquatic 
herb-bennet, with a nodding flower. Its stem 
has a height of 12 or 15 inches; its lower leaves 
have two pairs of small lobes at the bottom, and 
three large ones at the top, that which terminates 
being the largest; its upper leaves have three 
acute lobes, and sit close to the stalk; and its 
flowers are of a purplish or brownish-red colour, 
appear in June and July, and are readily distin- 
guished from those of the city species by their 


nodding or drooping position. A permanent va- 


riety of the river species has the name of inter- 
mediate.—All the other species are foreign, and 
have been introduced from Kamtschatka, Ger- 
many, the Pyrenees, Russia, the south of Europe, 
Chili, and principally North America. Those 
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chiefly admired and most frequently to be met 
with are the species denominated album, strictum, 
agrimonoides, hybridum, pyrenaicum, montanum, 
reptans, and chiloense. 

AVENUE. A walk, a park road, or an ap- 
proach to a mansion, planted along both sides 
with trees. Avenues were at one time so com- 
mon in the parks or pleasure-grounds of Great 
Britain, that almost all mansions had one or more, 
while some had as many as there were views from 
the house. But a better taste has now, for a long 
period, prevailed ; and even Miller, writing eighty 
years ago, remarked, “ Nothing can be more ab- 
surd than to have the sight contracted by two or 
more lines of trees, which shut out the view of 
the adjacent grounds, whereby the verdure and 
natural beauties of the country are lost ; and 
where the avenues are of a considerable length, 


they appear at each end to be only narrow cuts | 


through a wood, which never can please any per- 
son of real taste; and when the road to the house 
is through the avenue, nothing can be more dis- 
agreeable; for in approaching to the house, it is 
like going through a narrow lane, where the ob- 
jects on each side are shut out from the view; 


and when it is viewed from the house, it at best | 
has only the appearance of a road, which, being | 


extended to a length on a straight line, is not 


near so beautiful as a common road, which is | 
lost by the turnings, so as seldom to be seen to | 


a great extent. But as these avenues must be 
made exactly straight, so when the trees are 
grown to any size, they entirely break the view, 
whatever way the sight is directed through 


them ; and if this is in a park, the lawn of grass | 


through which the avenue is planted, is thereby 
entirely deprived of the beauty which it naturally 
would afford, if left open and well kept. There- 
fore, whenever the situation of a house will ad- 
mit of a large open lawn in front, the road to the 
house should be carried round at a proper dis- 


tance; and if it be carried sometimes through | 


trees, and serpented in an easy natural way, it 
will be much more beautiful than any stiff formal 
avenue, how large soever made.” 

But as avenues are still occasionally planted, 
a brief notice of the kinds of trees most suitable 
for them may possibly be of some use. The Eng- 
lish elm will suit in all soils, except the very wet 
and the shallow; and it is preferred to all other 
trees on account of its stateliness, its fine outline, 
and its easy capability, without any injury, of any 


ape rae 


{ 
| 


kind of heading, lopping, or cutting. The rough | 


Dutch elm—so very eligible for hedges and 
for lofty espaliers—grows quickly, bears removal 
well, and carries its foliage from an early toa 
late period of each season, and, for these reasons, 
is sometimes preferred to the English elm. The 
lime is valued for its regular growth, its beauti- 
ful foliage, its elegant outline, and its fine shade. 
The horse chestnut is esteemed for its magnifi- 
cent exfoliation, its superb flowers, and its mas- 
sive and imposing outline, and is suitable for all 


I 


| avenues. 


} 
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places which are not exposed to rough winds. 
The common chestnut, when growing isolatedly, 
is inclined rather to spread than to grow tall; 
but, when planted in close lines or clumps, and 
upon good soil, it rises to a considerable height, 
and has an agreeable appearance. The beech, 
though a beautiful tree, and though growing 
well in Britain as a spontaneous production, is 
very liable to serious injury from transplanta- 
tion, and, on that account, is not suitable for 
The oak might in some respects serve 
exceedingly well for avenues, but is of far too 
slow a growth. The abele has bad habits, and is 
very far from being a handsome tree; yet it is 
eminently suitable on spongy soils, or when the 
chief consideration is rapid growth. The alder, 
the ash, the plane, and the sycamore, have been 
but rarely used for planting avenues. 

The only method of planting avenues, for many 
an age, was simply to place the trees in regular 
rows, at regular distances ; and when any attempt 
was made at a very imposing effect, the princi- 
pal device adopted was to plant two rows on each 
side of the walk, and to select for the outer rows 


_ a taller and more massive tree than was used for 


the inner rows. But about 100 or 120 years ago, 


| anewand more magnificent method was intro- 
_ duced. This method consists in planting the 
_ trees in clumps or platoons, making the opening 


much wider than in the old method, placing the 
clumps about 300 feet distant from one another, 
and assigning to each clump seven or nine trees, 
When this method is practised, the trees in each 


_ clump should be planted 30 feet distant from one 


another, and a ditch and fence should be formed 
round each clump, to prevent the barking of the 
trees by deer. But the old method of single re- 
gular rows is far preferable for all short walks ; 
and the method of lines of clumps is best suited 
for very long walks through great and magnifi- 
cent parks. As to the miserable abortions which 
take the name of avenues in the approaches to 
some villas and farmeries, and which consist of 
some score or two dozen of willows, poplars, or 
Scottish pines, they cannot, as avenues, be too 
soon or unsparingly made acquainted with the 
woodman’s axe. A few trees about even the 
meanest country place, are always pleasant, and 
may generally be useful; but by all means let a 
little taste be exercised in choosing the kinds, 
and fixing the arrangement. 

AVERAGE. The medium between two ex- 
tremes, or the mean of several sums. But it is 
used in various technical senses in commerce; 
and, in particular, it has a peculiar sense in the 
corn-trade. In1770, it was enacted that the jus- 
tices at quarter-sessions should order returns to 
be made weekly of the price of corn, from not 
less than two or more than six towns in each 
county, to a receiver of corn returns, appointed 


| by the lords of the treasury, who was directed 


to publish an abstract of such returns weekly, in 
the London Gazette. The first of these weekly 


AVERAGE. 


averages appeared in the Gazette of Nov. 24, 
1770. In 1781, it was enacted that the prices 
for regulating exportation should be determined 
by the averages of the London Corn-exchange ; 
and, in 1789, England and Wales were divided 
into twelve districts, in each of which the jus- 
tices of the peace were directed to appoint per- 
sons to ascertain the prices of corn at the sea- 
ports and principal market-towns, and to make 
returns thereof weekly to the receiver in London, 
who, on the first day of February, May, August, 
and November, was to ascertain the average of 
the previous six weeks,—except as to oats, the 
price of which was to be taken on an average of 
twelve weeks. The averages thus ascertuined 
were sent to the customs’ officers in each district 
to regulate the importation for the ensuing three 
months ; but exportations were still regulated by 
the average tables weekly. In 1791, the number 
of districts in the kingdom was increased by 
adding Scotland, and dividing it into four dis- 
tricts ; but the districts themselves were still 
kept separate, and the distinction between aver- 
ages for regulating exports, and those for fixing 
the duties on imports, was retained. In 1804, 
the returns from all England were directed to be 
taken together, and one average price struck; 


and the same was done in the case of Scotland; | 


and in the following year one average price was 


adopted in England and Scotland for both im- | 


ports and exports. In 1815, the celebrated Corn- 
law enacted that the averages should be fixed 
every three months upon the prices of the pre- 


vious six weeks, and should continue the same | 
See article | 


until the expiration of the quarter. 
Corn-Laws. 
The following table of the average price of 


SS | 


| 


| 


wheat in England, and at Danizic, from 1746 to | 


1846, will be acceptable to many readers :— 


Annual Aver. Price 
of Wheat at Dant- 


Annual Aver. Price 
of Wheat in Eng- 
land and Wales, 
per Winchester 
Qr., down to 1770, 


zic, per Winches- 
ter Qr., down to 
1821, and per Im- 


YEAR. and perImperial _perial Qr. subse- | 
Qr. subsequently. quently. 
s. d. UL 

1746 34 8 2) 1 
1747 36 11 24 2 
1748 32 10 2184] 
WA9- ZO 22 8 

_ 1750 5 28 10 20 8 
iol. . 84 2 200 57. 
1752 : 37 2 22 3 
1753 39 8 21 6 
1754 30 9 LOmaT 
1755 30 1 18 4 
1756 40 1 23 «1 
1757 53 4 31 0. 
1758 44 5 29 0 
NCQ) ss . 89 3 75 a 
1760 4 32 5 19 0 
W76l Ss 26 10 19 4 
1762 34 8 
1763—C«t . 386 2 
1764 : 41 6 
1765 48 0 
1766 43 1 
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: ak Sema Samed s. d. 
1767 o7 4 27 11 1843 —; oO 
1768 03 9 32 3 1844 : 51 3 bhai 
1769 40 7 29 10 1845. . 09 10 aie Sa 
1770 43 6 23 4 | : Ke ‘ 
1771 48 7 31 6 The following are the official average prices of 
1772 52 3 33 8 wheat in France for the month of December in each 
1773 52 35 8 ear, from 1819 to 1838, the whole reduced into 
v4 y 
1774 ab 1B} 391] English measure and money :— 
1775 49 10 33 Il 
ns itre. Quarter, 
i 39 4 27 6 119°. dE Bic. Tone chaia gt 
1777 46 11 22 4 1820 i 0 PaaS $5 1 
1778 43 3 23 9 gee J a 
2 1779 54 8 21 10 eon Tones en dicts 
1780 36 9 i9 4 1s2t Do is ot 
1781 46 0 24 9 1326 15 90 7 36 5 
1782 49 3 26 3 2 3 4 
He eke ee 302 7 oe Wok ae eed RIAA Edo 
Z : Di — 0 10 
1832 18 0 = eg 
jee oe . ie 1533 M4 87 = 3 1 
‘ Seta 34 5 62 = 5 
1788 46 4 29 | 1335 i 68 = 33 3 
1789 52 9 43 8 36 DY es oR 3 
a0 ae ae LER iA Nae AOA BENE TaKia aySlaG 
1792 43 0 29 0 The average of the whole period is 17f. 94c. per 
1793 49 3 32 O hectolitre, which is equal to 4ls. ld. per quarter. 
1794 5263 36 0 To compare the average prices of wheat in France 
ee ie 2 2 zg Fe ere of Epelend ag ten ae eee 
i 4. ad( | per cent. to the latter for ailrerence in 1€ 
1797 53 9 SB | quality of the wheat and the difference in the mode 
1798 51 10 32 10 of taking the averages. 
hee i is 7 " AVERRUNCATOR. A pruning instrument. 
1801 — 119 6 78 11 Two blades are fixed on the end of a rod; and, 
1802 69 10 53 5 by means of a line attached to one of them and 
1803 58 10 46 3 pulled by the operator, they act like scissors. 
1804 62 3 533 f 
1805 20 6 69 10 AVIARY. Astructure devoted to the feeding 
1806 m 58 6 and propagating of birds. It ought to be spa- 
1807 75 A mate cious enough to allow the birds a considerable | 
1808 81 4 — freedom of flight, and turfed to prevent the ap- 
iG Aas 4 42 10 pearance of foulness on the floor. “ The site of 
181] - Be 2 a 5 an aviary,” says a writer in the Quarterly Jour- 
| 1812 126 6 nal of Science, vol. xxv., “ should be facing the | 
1813 109 9 Bitd a south or west, and sheltered from the north and | 
aie a 3 ne : east. It should be principally open to the air, 
9) £9) : ° 
and should be constructed of wire almost entirely; 
1816 5 : Bie aaciRe gue ; 
1817 ts i af 5 but there is no objection, indeed it is rather de- 
1818 z 86 3 64 7 sirable, that some parts of it should be covered 
1819 74 6 43 9 with a roof affording shelter in winter, and shade 
Het os 19 Be 2 in summer. A constant supply of fresh, and, if | 
igo 447 29 | possible, running water, is exceedingly necessary 
1823 53 4 2% 8 for the health and comfort of the little inmates. 
1824 63 11 22 9 The aviary should be well covered all over with 
ee - G ee si turf, excepting the walks, which should be gravel. 
a The perches should be most of them over the 
182 58 | sa : 
ee 60 " a i } walks, for the facility of cleaning ; and ample 
1829 66 3 47 1 cover should be afforded by evergreens, such 
1830 64 3 42 2 as the phyllerea, ilex, holly, laurel, Portugal 
en ne ‘ BS 3 laurel, laurustinus, yew, box, cypress, &c. If de- 
1833 52 11 30 7 ciduous trees be planted, the leaves will soon be 
1834 46 2 27 6 picked off, and the buds destroyed. If it should 
1835 39 4 23 8 be intended to include foreign as well as native 
ieee Be ie 28 11 birds in the aviary, it should be so constructed 
1838 64 F Py as to be capable of being heated in the winter ; 
1839 70 8 46 5 and the best mode of doing this would be to have 
1840 66 4 50 10 the aviary fronted with glass four or five fect 
sy 8g 
a e 4 51 4 from the wires, and the space between orna- 


aT mented with plants, both because they would — 


tee 
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afford the best test of a proper temperature be- 
ing maintained, and also this would combine the 
sources of gratification and amusement. Should 
only a few foreign birds be admitted, separate 
apartments may be so constructed, as to com- 
municate with the aviary in the summer, and to 
be shut up and warmed with a flue in the win- 
ter. Birds are either carnivorous, granivorous, 
or insectivorous. The first class are not fitted 
for the aviary—the second always do well—the 
third require great care to keep them in health. 
I have found that the best food for constant sup- 
ply is buck wheat, hemp, rape and canary seeds, 
and a mixture of barley meal and grated liver. 
The latter is particularly necessary for the lark 
tribe and the sylvias, and also for the merulidee. 
Snails, slugs, and worms, should be frequently 
supplied also; and green food, such as ground- 
sel, chickweed, lettuce, and water-cresses; also 
the seed of plantain, dock, and thistles occasion- 
ally. The seed should be provided in boxes, so 
constructed that a little only should fall down at 
a time. There should be several boxes, as the 
stronger birds are apt to tyrannize over the 
weaker, and keep them from their food; and 
each of the boxes should have several divisions 
of wire, or wood.” 

AVOIRDUPOIS. The distinguishing deno- 
mination of British commercial weight. The 
term is probably derived from avozrs, the ancient 
name for goods or chattels, and pozds, weight. 
By act of parliament, Geo. IV. cap. 74, it is 
directed that while the troy pound or standard- 
weight shall contain 5,760 grains, the avoirdupois 
or common pound shall contain 7,000 such grains ; 
and that 10 pounds avoirdupois, or 277'274 cubic 
inches of distilled water at 62° Fahrenheit, the 
barometer being at 30 inches, shall be the con- 
tents of the new Imperial gallon. By the new 
act which came into operation on the Ist of 
| January, 1835, with the exception of gold, silver, 
platina, precious stones, and drugs, when sold by 
retail, all articles are to be sold by avoirdupois 
weight. The avoirdupois pound is divided into 
16 ounces of 16 drams each: the dram contain- 
ing 273% grains. Its multiples are quarters of 
28 pounds each; hundred-weights of 4 quarters 
each; and tons of 20 hundred-weights each. 

AWLWORT,—botanically Subularia. A curi- 
ous annual aquatic plant, of the mountain lakes 
of Great Britain. It belongs to the cruciferous 
tribe, and takes both its popular and its botani- 
cal names from the awl-shaped form of its leaves. 
It grows about 3 inches high, and flowers in July. 
The only known species is Subularia aquatica. 

AWNS. ‘The beards or long bristles which 
project from the chaffs or exterior of the seeds of 
| barley, spring wheat, and some other grasses. In 
some parts of England they are called ails. 

AXE. A well-known tool, in almost constant 
requisition by the forester, the woodsman, the 
wheelwright, the house-carpenter, and all other 
| operators upon timber. An axe is an indispen- 


fact, is at the present time a fashionable plant ; 


AZALEA. 


sable tool on a farm for many miscellaneous pur- 
poses, and ought to occupy a very accessible 
place in the tool-house of the farmery.—A sug- 
gestion was made, about 12 years ago, by a gen- 
tleman in Dublin, that a very facile kind of bat- 
tering-axe might be advantageously employed 
for felling timber trees. The general mounting 
and mode of working are a miniature of those of 
the ancient battering-ram. The blade is made 
like a large socket, or like the Irish ‘ feck’ spade, 
and spiked to the wood ; transverse bars are in- 
serted in the shaft, to the number of two, three, 
or four, according to the number of workmen to 
be employed ; the axis of the battering-axe above 
is long enough to allow the side-frames to be 
placed nearer or more remote, according to the 
size of the tree; and a diagonal stay-bar is 
dropped upon, and prevents all from falling side- 
ways. A totally different kind of implement for 
the same purpose will be noticed under the 
word Frniine-Saw. 

AXIL, or Axitua. The angle which the leaf- 
stalk of a plant forms with the part of the stem 
or branch above it. 

AXLE. The bar which connects the two wheels 
of a two-wheeled or a four-wheeled vehicle, and 
on which the body of the vehicle is supported. 
See article Carr. 

AXONOPUS. A small genus of exotic annual 
grasses, of the millet tribe. Two uninteresting 
and very tender species, the digitate and the 
golden, were introduced to Great Britain from 
the West Indies in 1820 and 1821; and a curious 
hardy species, the cimexian, growing one foot 
high, and flowering in July and September, was 
introduced from India in 1788. 

AZADIRACHTA. See Brap-Tree. 

AZA‘LEA. A genus of very beautiful flower- 
ing shrubs, of the Rhodora tribe. The species 
are not very numerous; but the varieties have, 
of late years, been so exceedingly multiplied and 
rendered so excessively intricate, as to be almost 
bewildering. No fancy ornamental shrub, not 
excepting even the rhododendron, the fuschia, 
and the camellia, has been more profusely kalei- 


“doscoped by the recent and powerful appliances 


of scientific culture. In Miller’s time, the azalea 
figured only as two bald species, under the names 
of white and red Virginian cistus, or white and 
red American upright honeysuckle ; but in the 
present day, it figures in about one hundred per- 
manent forms, which have been recognised by 
systematic botany, and in nobody knows how 
many additional forms of more fugitive charac- 
ter, or within comparatively narrow topical 
limits. Let an amateur even master a know- 
ledge of the well-defined hybrids which are at 
present in vogue in the public nurseries or in the 
most recherche gardens, and he knows not but a 
dozen new hybrids of as brilliant a character as 
any of their predecessors may challenge his at- 
tention the very next season. The azalea, in 


| 


and, therefore, cannot receive from us any such 
extended notice as a mere flower-fancier would 
pronounce it to deserve. The azaleas and rho- 
dodendrons are by many writers accounted one 
genus, under the name azalea. The principal 
difficulty emanating from their separation is that 
of determining to which genus the numerous 
hybrids that have been propagated between the 
two should be attached. 

The clammy species, Azalea viscosa, formerly 
called the white azalea, was introduced to Great. 
Britain from North America in 1734. From its 
root rise several slender brown stems, to the 
height of about 4 feet. Its leaves are spear- 
shaped, narrow at the base, rough in the border, 
and grow in clusters. Its flowers come out be- 
tween the leaves, and terminate the branches ; 
they diffuse an agreeable fragrance ; they closely 
resemble in their form the flowers of honeysuckle, 
each having a tube of nearly an inch in length, 
divided at the top into five segments, two of which 
are reflexed; they are white with an exterior of 
bad yellow in the normal plant, but red in two 
of the varieties, and variegated in some others; 
| and they bloom in July, but are seldom, in the 
| open ground of British gardens, succeeded by 
seeds. The principal well-established varieties 
of this species—of which above one hundred are 
named—are the scented, the curled, the filleted, 
the pencilled, the variegated, the cleft, the rubes- 
cent, and the pubescent. 

The naked flowered species, Azalea nudiflora, 
formerly called the red azalea, was also intro- 
duced to Great Britain from North America in 
1734. Its stems rise, and its flowers are formed, 
like those of the preceding species ; its leaves are 
oval, smooth, and entire, and are placed alter- 
nately on the branches; and its flowers appear in 
May and June, are produced in clusters, on long 
naked footstalks, from the sides of the branches, 
and are red in the normal plant, but exhibit the 
various hues of pink, scarlet, blush, and even 
white in the several varieties. The well-estab- 
lished varieties are no fewer than about fifty in 
number ; and the principal of these have re- 
ceived descriptive Latin names which signify the 
white, the double-white, the soft, the proliferous, 
the purple, the sparkling, the thyrse-flowered, 
the pale-coloured, the flesh-coloured, the party- 
coloured, the variegated, the butterfly, the cor- 
ymbose, the Carolina, the semidouble, the red, 
the ruddy, the roseate, the glomerated, the glo- 
bose, the small-flowered, the variable, the three- 
coloured, the violet-coloured, the proliferous, the 
fastigiated, the florid, the flesh, the scarlet, the 
mountain, the magnificent, the double-purple, 
and the wonderful. Very many beautiful hybrid 
varieties, all different from those now mentioned, 
were raised a few years ago at Highclerc, the 
seat of the Harl of Caernarvon; and upwards of 
thirty of these are particularly brilliant, and have 
been warmly noticed by Loudon both in his Gar- 
dener’s Magazine and his Hortus Britannicus. 
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These hybrids were produced from the Azalea 
nudiflora rubescens, fertilized by the pollen of 
the variety of Azalea calendulacew, called Lee’s 
Triumphant. : 

The marigold-like species, Azalea calendulacee, 
like the two preceding species, usually grows to 
the height of about 4feet. Its principal varieties 
are about twelve in number, and produce sever- 
ally yellow, orange, saffron-coloured, or red flowers 
in May and June.—The Pontic species, Azalea 
pontica, was introduced from Turkey in 1793; 
and usually grows to the height of about 6 feet. 
Its principal varieties are about ten in number, | 
and produce yellow, white, and copper-coloured 
flowers, some in May and June, and others from 
March till May. The canescent species, Azalea 
canescens, grows to the height of 3 feet, and pro- 
duces red flowers. The glaucous, the two-col- 
oured, and the hispid species, grow to the height 
of respectively 2, 4, and 15 feet; and the second 
produces striped flowers in May and June, while 
the other two produce white flowers in June. 
The arborescent and the shining species produce 
respectively red and white flowers in July; and 
the former attains a height of 10 or 12 feet. The 
showy species, Azalea speciosa, has been multi- 
plied into a number of varieties, most of which 
carry red, scarlet, or orange-coloured flowers. 

All the preceding species are hardy and deci- 
duous; and, excepting the Pontic, are natives of 
North America. But the Indian species, Azalea | 
indica, is an evergreen and a native of China, 
and requires in Great Britain the culture of the 
greenhouse. Six principal varieties of it are in 
cultivation, the variegated, the double-purple, | 
the orange, the white, the phenicea, and the 
agnescens; and the two last of these have, com- | 
paratively speaking, a very imposing appearance. 
—The Chinese species, Azalea sinensis, is also a 
tender evergreen, and produces yellow flowers. 
—Another and a more recently introduced spe- 
cies, which has been called Danielsvana, is also an 
evergreen and a native of China, and produces 
flowers of a carmine colour. 

The Indian and the shining species are propa- 
gated from cuttings in peat and loam; and all 
the other species are propagated from layers, or 
by the dividing of the root. The young shoots, 
selected for layers, must be slit and laid down, 
in the same manner as the layers of carnations ; 
and when the layers have struck good root, they 
may be removed into the nursery, and planted in 
lines at a small distance from one another, there 
to stand during at least one year preparatory to 
final planting. The best season for layering is 
autumn. After a plant has stood during a few 
years, it throws up many stems; and some of 
these may easily be taken off, with a portion of 
root at each, and planted either in the nursery 
ground, or in places where they are to remain. 
All the azaleas love a dry situation, and in fact 
take their name from a word which signifies dry 


or arid; and they are most at home ina soil of 
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peat and loam or sandy peat.—Hortus Britanni- 
cus.—Gardener’s Magazine.—Botanical Register.— 
Miller.—Marshall—Mawe.—The Botanic Garden. 

AZAROLE,—botanically Crategus Azarolus. 
A tall, ornamental, deciduous shrub, of the haw- 
thorn genus. It isa native of Italy and the south 
of France, and was introduced to Great Britain 
in 1640. It usually grows to the height of about 
15 feet, and blooms in May and June. Its leaves 
are large, nearly trifid, serrated, and obtuse; and 
its flowers are large, and, in the different varie- 
ties, are succeeded by fruit of different size, shape, 
and flavour.—The scarlet-fruited species of haw- 
thorn, Crategus coccinea, is also generally known 
under the name of Virginian azarole. It is a 
native of North America, and was introduced to 
Britain in 1683. It grows to the height of nearly 
20 feet; its stem is robust, and covered with a 
light-coloured bark ; its branches ramify and ex- 
tend in an irregular and rambling manner, and 
are of a dark brown colour, and armed witha 
few long, sharp thorns; its leaves are ovate- 
spear-shaped, smooth, serrated, and of a thick 


| consistence, and often remain on the tree during 


the greater part of winter; its flowers appear in 
May, and are individually large, but grow in 
such small groups as to form rather small umbels ; 
and its fruit is large and of a dark red colour, 
and ripens late in autumn.—The species of aza- 
role are propagated from seeds; and the varie- 
ties, by budding upon stocks of the white thorn. 

AZEDARACH. See Bean-TReEs. 

AZOTE, or Nitrogen. A gas, the largest con- 
stituent of the atmospheric air, and one of the 


| most important elementary substances in the 


world. It was discovered, as a distinct substance, 
in 1772, by Dr. Rutherford of Edinburgh, and as- 
certained to be a constituent of the atmosphere, 
about 1775, by Lavoisier and Scheele. Its name 
azote means ‘ without life,’ and was given to it 
by Lavoisier on account of its total want of adap- 
tation to sustain animal life; and its name nitro- 
gen means ‘ the generator of nitre, and was given 
to it on account of its being an essential element 
of nitric acid and all nitrate salts. It does not 
naturally exist in a separate condition, and is 
usually obtained, in experimental chemistry, by 
an intricate process of extraction from the oxy- 
gen and the other elements of the atmosphere. 
It cannot, without great difficulty and much ela- 
boration of chemical process, be obtained in a 
pure condition; and, in consequence, it is liable 
to be blamed for bad odours and even worse pro- 
perties, which really belong to partial combina- 
tions with it of some other elements. When 
quite pure, it is the most seemingly negative of 
all the gases, totally destitute of colour, taste, 
or smell, quite incapable of acting upon blue 
vegetable colours, and distinguished from other 
gases more by negative characters than by any 
striking or very active property. It cannot sup- 
port combustion, but extinguishes the flame of 
all burning bodies which are dipped into it; and 


it cannot support animal respiration, but extin- 
guishes the life of all animals which are immersed 
in it; yet it operates upon both flame and life 
rather by negation than by action,—rather by 
the want of intermixed or accompanying oxy- 
gen, than by any deleterious or even positive 
influence of its own. Hence an animal which 
dies by immersion in it exhibits, upon ost 
mortem examination, no traces of injurious 
action upon either the lungs or the general 
functionary system. 
azote is estimated by Dulong and Berzelius at 
0:976, by Dr. Thomson at 0:9722, and by Dr. Tur- 
ner at 0:9727. A question has, for a considerable 
number of years, perplexed and partly divided 
chemists, as to whether azote, though usually 
classed as a simple substance, is not really a com- 
pound ; and this question has repeatedly been put 
to the test of ingenious experiment, and answered 
in the affirmative, yet must still be regarded as 
unsolved. 

So very seemingly inactive is azote, that, 
though constituting about four-fifths of the 
whole atmosphere, it has been supposed by some 
chemists to serve merely as a diluent or men- 


struum of oxygen, weakening the strength or | 


softening the energy of that mighty principle of 


combustion, acidification, and respirational ac- | 


tion, and preventing the oxygen from exerting 
such a stimulating effect upon the animal func- 


tions as should speedily wear them to extinction. | 


Even some adepts in organic chemistry, in spite 
of their meeting it as an abundant element in 


animal substances, as an essential accessory to | 
vegetation, as an important element in some of | 


the most valuable seeds, as in fact a perfectly 
characteristic principle of both animal and vege- 
table nutrition, have been baffled in every attempt 
to ascertain its mode of action, and induced to 
regard it as a chemical enigma. 


The specific gravity of | 


M. Le Comte | 
Chaptal, for example, says, “ This principle ap- 


pears to exercise the least influence of all upon | 


substances belonging to either of the three king- 
doms of nature. The action of nitrogen is, in 
fact, so unimportant as far as it is known, that 
we are at fault to assign any reason why nature 
should have been so lavish in its diffusion 
throughout the atmosphere. It has, indeed, been 
considered by some in the light of a vast aerial 
magazine, intended to receive all the gases, ex- 
halations, and vapours, which ascend from the 
earth’s surface, and out of which these are again 


withdrawn, as they may be needed either for the |. 


support of animal life, or to quicken vegetation, 
or for the production of those numerous pheno- 
mena of composition and decomposition which are 
incessantly renovating the surface of the globe.” 
Yet azote is now distinctly known to play a most 
conspicuous part upon both animal and vege- 
table organisms, to supply from the atmosphere 
part of the nourishment of some plants, to sup- 
ply from plants a main part of the nourishment 


of all granivorous animals, to evolve from | 


decay of animals a chief sustainer of the life of 
plants, to run a continual circle of connecting 
agency through non-organic matter, vegetables, 
and animals, and, in general, to act so prominent 
and constant a part in the grand reciprocities of 
the vegetable and the animal worlds as to be the 
chief of the chemical elements which demand the 
thorough study of every well-informed cultivator 
of the soil. Though the mode in which it acts 
is still, except in a few instances, obscurely 
known, yet the facts of its acting are exceedingly 
obvious and far beyond controversy ; and these 
facts give azote its main interest to even a scien- 
tific chemist. Its serving as a diluent of oxygen 
and as a vast storehouse receptacle for this and 
other gases—or its being a gas at all and so large 
an element of the atmosphere—are unquestion- 
ably circumstances of great value in themselves, 
and also show how, under the will of the infin- 
itely wise Creator, a grand physical agent, made 
to serve an ulterior purpose, may at the same 
time equally serve a subordinate one; yet they 
must be strictly regarded as mere accessory cir- 


| cumstances, and not confounded with the main 


designs and uses of the gas. “ After oxygen,” 
remarks Liebig, “ few substances are of more im- 


| portance in the economy of nature than nitro- 


gen. Forming so great a part of our atmosphere, 
it is scarcely possible to conceive that it must 
not be subservient to other important purposes, 
besides that of merely diluting oxygen gas. It 
is dissolved in the water of the sea, of lakes, 
springs, and rivers. It enters largely into the 
composition of some vegetables, and of all ani- 
mals; and it is extremely probable that great 
phenomena, now obscured, such as the renova- 
tion of the air, rain, and perspiration, would be 


‘| solved by an accurate knowledge of this gas.” 


Compound chemical elements containing azote 
are technically said to be nitrogenous, azotated, 
or azotized; and the chief of these found in ani- 
mals and plants are gelatine, albumen, gluten, 
caseum, legumine, urea, osmazome, and fibrin. 
All plants imbibe or absorb and fix azote; yet, 
when viewed in the aggregate, they contain so 
very small a proportion of it compared to their 
other elements, that, till a few years ago, it was, 
in many instances, unobserved or unheeded in 
their analysis, Animals, on the other hand, pos- 
sess so large a proportion of it in their. blood, in 
their juices, in their organisms, and generally 
throughout their system, that its presence is the 
cause of many of their most characteristic chemi- 
cal features. All the higher orders of animals 
receive their nourishment directly or indirectly 
from vegetables; they obtain the characteristics 
of that nourishment, or the constituents of blood, 
in the form of nitrogenous elements; for each 
pound of nitrogen which they require in order 
to the sustenance of life and the maintenance of 
health, they must consume as much vegetable 
matter in the form of food as contains a pound 


of nitrogen ; and as both the proportion of nitro- 
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gen in each healthy animal and the quantity of 
it in each edible vegetable is fixed or uniform, an 
exact correlation exists between the nourishment 
of any animal, and the nitrogenous contents of 
each kind of vegetable aliment. Yet as both 
animals and vegetables are composed of several 
proximate principles or compound elements, and 
as these principles exceedingly differ from one 
another in their nitrogenous character, some, as 
the fat of animals and the woody fibre of plants, 
being wholly destitute of nitrogen, while others, 
as albumen and gluten, contain it in great quan- 
tities, so animals may increase in nitrogenous 
elements to the neglect of non-nitrogenous ones, 
or may increase in non-nitrogenous elements to 
the neglect of nitrogenous ones, according to the 
nature of their food. Fatty matter, for example, 
requires for its formation an excess of hydrogen, 
but neither contains nor requires any nitrogen ; 
while muscle requires no excess of hydrogen, but 
consists almost wholly of the nitrogenous ele- 
ments, albumen, fibrin, and osmazome, and, in 
consequence, requires a high excess of nitrogen. 
If, therefore, cattle are fed upon substances which 
contain a small proportion of nitrogen and an ex- 
cess of hydrogen, such as oil cake, they speedily 
become fat, without acquiring a proportional in- 
crease of beef or muscle ; and if, on the contrary, 
they are fed on substances which are rich in 
nitrogen, such as the seeds of leguminous plants 
and of the cereal grasses,—especially when they, 
at the same time, enjoy the powerful excitant to 
the increase of muscle which is afforded by steady 
and habitual muscular exertion,—they speedily 
become fuller and rounder in their masses of 
muscular tissue, without acquiring any propor- 
tional increase of fat. An obvious inference is, 
that to feed an animal with the view of fattening 
him, and to feed him with the view of strength- 
ening him, are totally different processes, and re- 
quire totally different aliments; and another in- 
ference, though not so obvious an one, is, that 
neither of these processes can be much or long 
continued to the exclusion of the other, without 


causing very serious damage to the constitution. | 


As the proportion of azote is always greater in 
animals than in vegetables, so the more of azote 
any vegetable contains, the less of that vegetable 
is required for the nourishment of any animal; 


and the less of azote another vegetable contains, | 


the more of this vegetable is required for the 
animal’s nourishment. This principle is of the 
highest moment in all the economics of a farm, 
and indeed of human life and the world’s affairs ; 
and it has been worked out and vindicated by an 
energy and a bulk of experimental proof which 
must force conviction on even the dullest thinker. 
A number of experiments were instituted, a few 
years ago, by various individuals on the conti- 
nent, with the view of ascertaining the nutritive 
powers of various kinds of food, and were per- 
formed both with mechanical care as to the quan- 
tities of the food employed, and with chemical. 
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skill as to the known or ascertained consti- | merely serve as the germ and the delineator of 


tuent elements. “Cattle and horses were fed 
upon weighed quantities of different kinds of 
food, and the effect produced upon them accu- 
rately observed, both as regarded increase of 
weight, health, and vigour ; and as the results of 
these experiments, a table of the relative nutri- 
tive powers of different articles of food was drawn 
up, each article having an equivalent assigned to 
it,—100 lbs. of meadow hay being taken as the 
standard of comparison. From a careful perusal 
of these tables, M. Boussingault was led to the 
conclusion, that the difference in the value of the 
various articles of food corresponded with the 
difference in the proportion of their azote. He 
therefore analyzed with great accuracy a consi- 
derable number of vegetables, and arranged them 
in a table, in which the equivalents assigned to 
each plant designated the exact quantity of azote 
which it contained as compared to 100 lbs. of 


| meadow hay, the equivalent, of course, increasing 


as the proportion of azote diminished. Now, on 
comparing these two tables, the most astonish- 
ing concordance is observed; indeed, when it is 
considered that M. Boussingault’s results must, 
of necessity, be absolute, whereas the practical 
equivalents may be rendered uncertain by many 
fortuitous circumstances, as the health of the 


| particular animal employed, &c., the coincidences 


which occur are truly surprising. For example, 
concerning one of the least. nutritious kinds of 
food, the turnip, M. Boussingault considers 612 
as its equivalent, and M. Thaér, who examined 
it practically, fixes it at 611. This table, which 
is full of interest, is published in the 63d volume 
of the ‘ Annales de Chimie et de Physique.’ Surely 
such experiments as these must prove to demon- 
stration that, ceterts paribus, that food is most 
nutritious which contains the greatest quantity 


| of azote, and, vice versa, that a deficiency of azote 


in any article of food will indicate a correspond- 
ing deficiency in its power of supplying nourish- 
ment.” [Dr. Madden in Quarterly Journal of 
Agriculture. | 

Every plant, during its life, fixes azote; and 
appears to obtain some of it from the atmosphere, 
most of it from manures, and probably all of it 
in the form of ammonia and nitricacid. All the 
organs of a plant, without exception, commence 
their formation with a nitrogenous matter analo- 
gous to fibrin; and they ever afterwards have 
this matter in association, not only with the amy- 
laceous secretions, but even with the cellular and 
the ligneous tissues, The nitrogen fixed by every 
nascent or rudimental plant produces a concrete 
fibrinous substance, which constitutes the rudi- 
ment of all the vegetable organs; and this sub- 
stance is never afterwards destroyed, but is al- 
ways to be found, no matter in how minute an 
aggregate quantity, or how excessively or almost 
atomically divided by the interposition of enor- 
mous proportions of non-nitrogenous matter 
Nor does this substance 


the several organs ; but it also produces the 
liquid albumen which the coaguble juices con- 
tain, and the caseum which is so often con- 
founded with albumen, but whose separate exist- 
ence in many plants can be easily recognised. 
The fibrin, the albumen, and the caseum of plants 
are their grand nitrogenous elements; they have 
a closely similar composition to one another ; and 
they present a striking parallel or counterpart to 
respectively the ligneous matter, the amidine 
and the dextrine. For fibrin, like the ligneous 
matter, is insoluble,—albumen, like amidine or 
starch, coagulates by heat,—and caseum, like 
dextrine, is soluble; these nitrogenous elements, 
as well as the three parallel non-nitrogenous ele- 
ments, are neutral; and they act the same part 
by their abundance in the animal kingdom, which 


the ligneous matter, the amidine, and the dex- | 


trine, act by their abundance in the vegetable 
kingdom. “ Besides,” says M. Dumas, “in like 
manner as it suffices for the formation of non- 
azotated neutral matters, to unite carbon with 
water or with its elements, so, also, for the for- 
mation of these azotated neutral matters, fibrin, 
albumen, and caseum, it suffices to unite car- 
bon and ammonium with the elements of water ; 
forty-eight molecules of carbon, six of ammo- 
nium, and seventeen of water, constitute, or may 
constitute, fibrin, albumen, and caseum. Thus, 
in both cases, reduced bodies, carbon or ammo- 
nium and water, suffice for the formation of these 
matters; and their production enters quite na- 
turally into the circle of reactions, which vege- 


table nature seems especially adapted to pro- | 


duce.” The great facts, then, that fibrin, which 
serves as the rudiment of all the organs of plants, 
is a nitrogenous element,—that albumen and 
caseum, which are so largely diffused in all the 
most nutritious plants, and which are assimilated 
or modified by animals according to the exigen- 
cies of their nature, are nitrogenous elements,— 
that these three chief proximate elements of bulk 
in animals, which correspond to the three chief 
proximate elements of bulk in vegetables, are 
nitrogenous elements,—these facts powerfully 
evince that the function of nitrogen in plants, 
and the part which it plays in the reciprocities 
of elements upon a farm, are worthy of very seri- 
ous study. 

A considerable part of the azote fixed by 
plants appears to be obtained, if not from atmo- 
spheric air, at least from gaseous matter held in 
mechanical mixture with the atmosphere. 
Boussingault instituted experiments, to ascer- 
tain whether developed plants, endowed with 
perfect organization, obtain azote, when they 
are cultivated in a soil absolutely deprived of 
organic matter; and he found that clover grown 
in sand, which had previously been calcined to a 
red heat, receives into its organization a certain 
quantity of azote, and that pease grown under a 


M. | 


similar regimen, and having for their whole food | 


nothing but water and air, flowered and produced 
seeds to perfect maturity. From these facts, and 
some others, he infers that, “in many conditions, 
certain plants are apt to draw from the azote in 
the air;’ and he adds, “ but in what circum- 
stances and in what state azote fixes itself in 
vegetables, isas yet unknown tous. Indeed, azote 
can enter. directly into plants, if their green parts 
are fit to fix it. Azote, too, can be conveyed into 
vegetables by water, which is always aerated, 
and which is always taken up by the roots. In 
short, it is possible, as many physicians think, 
that it exists in the air in very sinall quantities 
of ammoniacal vapour.” M. Boussingault is thus 
as vacillating and doubtful as to the form in 
which the azote enters plants, as he is certain 
respecting the fact of their obtaining it from the 
atmosphere; and while he commences his very 
brief statement on the subject by seeming to as- 
sert that they extract it from atmospheric air, 
he terminates with the suggestion that they pos- 
sibly receive it under the form of ammoniacal 
gas. Yet no evidence whatever exists that plants 
can assimilate nitrogen from atmospheric air, 
while very satisfactory evidence has been exhib- 
ited by Liebig, and tested by other eminent 
chemists, that they very readily obtain it from 
ammoniacal gas in the atmosphere, not alone by 
the suffusion of that gas around them, but also 
and chiefly by its descent to their leaves and 
roots in a state of solution in rain-water. Who- 
ever peruses our article on Ammonia, and assents 
to the doctrines which it advocates, will have 
scarcely a doubt that most, and very probably 
all, of the nitrogen fixed by the clover and the 
pease in M. Boussingault’s experiments, was ob- 
tained from ammonia held in commixture with 
the atmosphere. 

Dr. Liebig, indeed, assumes such high ground 


-as to assert that all the nitrogen of plants, in all 


circumstances whatever, is obtained in the form 
of ammonia,—that, when brought into contact 
with them in the soil in any other form, it com- 
bines with hydrogen to constitute ammonia be- 
fore being available tou them,—and that in the 
case of fertilizing by the use of nitrates, a doubt 
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side in the base of the salt rather than ia the 
nitrogen of its nitric acid; and, in reference to 
plants obtaining nitrogen from the atmosphere, 
he says, “ Plants, as we know, grow perfectly well 
in a mixture of charcoal and earth, previously 
calcined, if supplied at the same time with rain- 
water. Rain-water can contain nitrogen only in 
three forms, as dissolved atmospheric air, as 
nitric acid, or as ammonia. Now, the nitrogen 
of the air cannot be made to enter into combina- 
tion with any element except oxygen, even by 
the employment of the most powerful chemical 
means. We have not the slightest reason for 
believing that the nitrogen of the atmosphere 
takes part in the process of assimilation of plants 
and animals; on the contrary, we know that 
many plants emit the nitrogen which is absorbed 
by their roots, either in the gaseous form, or in 
solution in water. But there are, on the other 
hand, numerous facts, showing that the forma- 
tion in plants of substances containing nitrogen, 
such as gluten, takes place in proportion to the 
quantity of this element conveyed to their roots 
in the state of ammonia, derived from the putre- 
faction of animal matter.” The conclusion which 
Dr. Liebig afterwards attempts to found upon 
other premises, that plants receive the whole of 
their nitrogen in the form of ammonia, appears 
to us, and has appeared to far abler judges, to be 
hasty and ill-reasoned; yet no reasonable doubt 
can exist that most or all plants receive their 
chief supply of nitrogen in the ammoniacal form. 
This, for all the practical purposes of agriculture 
or of gardening, is the whole drift of the ques- 
tion of nitrogen,—the grand and momentous fact 
which challenges the cultivator’s attention; and 
with this fact before them, our readers will do 
well to give a very careful perusal to our article 
on Ammonia.—Turner’s Elements of Chemistry.— 
Ure’s Dictionary of Chemisiry.—Thomson’s Sys- 
tem of Chemistry —Davy’s Agriculiural Chemistry. 
—ILnebig’s Chemistry of Agriculture. — Boussin- 
gaut’s Rural Economy.—Chaptal’s Chemistry ap- 
plied to Agriculture—Johnston’s Lectures on Agri- 
cultural Ohemistry.—M. Dumas in the Philosophi- 
eal Magazine.—Dr. Madden in Quarterly Journal 


is due whether the fertilizing power may not re- | of Agriculture—Edinburgh New Phil. Journal. 
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BAbBIANA. A genus of ornamental, bulbous- 
rooted plants, of the iris tribe. Nearly twenty 
species, all natives of the Cape of Good Hope, 
have been introduced to Great Britain. They 
grow to the height of from 6 to 12 inches; pro- 
duce blue, purple, puce, red, and variegated 
flowers; present a near resemblance to the ixias 
and the gladioli; require greenhouse culture; 
and are propagated from offsets. They agree 
best with sandy peat. Their name is of Dutch 
origin, and refers to the circumstance of their 
bulbs being greedily eaten by baboons. 

BACCHARIS,—popularly Ploughman’s Spike- 
nord. A genus of ornamental undershrubs, of the 
composite tribe. Upwards of one hundred species 
have been scientifically described ; but only about 
a dozen of these have been introduced to Britain. 
Two of the introduced species, the cluster-flowered 
and the halimus-leaved, are deciduous and hardy; 
and all the others are evergreen, and more or 
less tender. The two species long and best known, 
are the Iva-leaved and the halimus-leaved; they 
have, for nearly two centuries, been grown in the 
gardens of the curious; and they were exten- 
sively known, in Miller’s time, under the names 
of the African tree-groundsel, and the Virginian 
groundsel-tree. 

BACCIFEROUS PLANTS. Any trees, shrubs, 
or other plants which produce berries. When 
any fruit is round, principally soft, containing 
seeds in a pulpy substance, it is called acca or a 
berry ; and when it is principally of firm consis- 
tence, and contains its seeds in a fleshy substance, 
it is called a pomum, pome, or apple. The fruit 
of the strawberry plant, though universally and 
irretrievably called a berry, and though very 
closely resembling one in appearance, is really a 
receptacle, or organ of the same kind as the sole 
or base of any composite flower, and does not 
contain its seeds within a pulp and covering, but 
exhibits them on the exterior of a fleshy nodule. 
Familiar examples of bacciferous plants are cur- 
rant bushes, briony, lily of the valley, Solomon’s 
seal, asparagus, nightshade, and butcher’s broom. 

BACK. Thespine of an animal. The back of 
a horse consists of a chain of 18 bones, called 
the dorsal vertebrae. ‘This part of the animal 
bears all the weight of burden, and has been so 
wonderfully constructed by the Creator as to 
combine the greatest degree of strength with 
ease of locomotion. In order to prevent violent 


jolting, and to assist in turning, the back consists 
of a chain or series of bones with interpositions 
| of highly elastic cartilage ; and in order to occa- 
| sion the highest degree of strength, the bones 


BACKING. 


are inserted into one another somewhat in the 
manner of a rick of cups, the interposed carti- 
lage is more resistive of fracture than even the 
bones, and a series of powerful ligaments runs 
along the broad lower surface of the bones, 
lengthening and contracting in the same man- 
ner as the great ligament of the neck. A long- 
backed horse has speedy motion and easy paces, 
but is comparatively weak, and cannot’ bear a 
heavy burden; and a short-backed horse is strong 
and enduring, but wants both speed and ease of 
motion. An overworked or ill-used horse some- 
times suffers ossification in the ligaments of the 
spine, and becomes broken- backed. <A strong 
and beautiful horse, possessing the most desirable 
form of back, has a little depression behind the 
withers, and is nearly straight-lined thence to 
the loins; a saddle-backed horse has a compara- 
tively deep depression behind the withers, as if 
a hollow existed for the saddle, and he has easy 
paces, but wants strength and is apt to sprain; 
and a roach backed horse has a slightly arched 
spine, somewhat like the curvature in the back 
of a roach, and he is, in consequence, sadly defi- 
cient in at once beauty, strength, and practical 
adaptations. 


BACKING. The backward motion ofa draught- | 
horse, by command of his driver. Toteacha horse | 


to practise this motion with promptitude and 
steadiness, is an important. part of his training. 


—But backing also means the restive or vicious | 


backward motion of a horse, in circumstances 
where he ought to move forward. Some horses 
practise this trick only at starting, and others 
practise it on almost any sort of occasion; some 
acquire it by some act or process of bad break- 
ing, such as painful adjustment of the collar, 
pulling up hill, or sudden starting, and some ap- 
pear to practise it from laziness, caprice, or bad 
temper ; some may readily be cured of it by adroit 
management, gentle whipping, or the placing of 
strong obstacles in the way of backing, and others 
can scarcely or but temporarily be cured by such 
strong remedies as assigning them the middle 
place of an agricultural team of three or the 
near-wheeled place of a stage-coach yoke of four, 
where they will be dragged along by their com- 
panions till they find a forward draught much 
easier than a backing resistance. Backing, in 
this second sense, is also called gidbing.— But 
backing, in a third sense, means, the breaking or 
first mounting of a colt, or teaching him to re- 
ceive and endure a rider. No person ought to 
attempt this who has not a considerable know- 
ledge of the disposition and tricks of young 
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horses, and some experimental acquaintance with | ing only sufficient, After the firing, the whole 
leg, from the knee down to the heel, and all the | 
BACK-SINEWS. ‘The strong tendons in a} hollow places on both sides, must be charged 


the methods of controlling them. 


horse, which extend along the hinder part of the 
shank from the knee to the heel. They are con- 
fined to their situation and defended from in- 
jury, by an enclosing sheath of dense cellular 
substance ; and they are kept in a lubricated 
condition, and protected from injurious friction, 
by the interposition of a mucous fluid between 
them and the sheath. A peculiar hurt, techni- 
cally but improperly called a sprain of the back- 
sinews, is one of the most frequent accidents 
which occur to a horse, and is often very trouble- 
some, and sometimes followed by very prolonged 
bad consequences. When a horse is overworked, 
or overladen, or violently exerted, or ridden hard 
upon dry ground, or makes a bad false step, or 
has the heels of his shoes too much lowered, a 
rupture is made in some of the fibres which con- 
fine the tendons, or inflammation is excited 
in the delicate membrane-lining of the sheath ; 
a coagulating liquid is exuded, adhesion is 
effected between’ the tendons and the sheath, 
and the motion of the limb becomes difficult 
and painful. When these injuries occur, or the 
sprain, as they are called, has been produced, 
swelling is easily observable in the sinews, and 
sometimes extends over their whole length from 
the knee to the heel, and the horse does not care 
to set his hurt foot even on the ground, but, when 
standing, usually sets it before the uninjured 
foot. Cold charges, often renewed. frequently cure 
this malady. Currier’s shavings bound round 
the knee with a bandage, have sometimes been 
employed with success. Vinegar or verjuice 
mnixed with bole, soaked warm into the sinews 
many times in a day, has been still oftener and 
more signally successful. Even fomentations 
with warm water, every half hour, and inter- 
mediate poulticings with linseed meal, are emi- 
nently efficacious. Put when any risk exists of 
the local inflammation producing general distur- 
bance of the system, the animal should be bled 
at the toe and physicked. When any lameness 
or swelling remains after the reduction of the in- 
flammation, and the fair use of topical washes, 
foments, and poultices, a mild blister, free from 
all corrosive matter except such as is requisite 
to effect the blistering irritation, will, in general, 
effect a cure. Hot and relaxing oils, though re- 
commended by many practitioners, ought by no 
means to be used; for they are apt to engender 
bad wind-galls, to make the veins on each side 
of the sinews full and gorged, to aggravate all 
the evils which they are designed to assuage, and 
even, in some instances, to induce a lameness of 
two or three years’ duration. A very severe 
sprain, or a sprain which has been confirmed and 
ageravated by bad treatment, may require the 
application of the cautery. “ Blistering in this 
case,’ says Gibson, “ has very little or no effect ; 
firing through the vein till the blood comes be- 


with « good strengthening plaster, which will 
perfect the cure, especially if the horse be turned 
to grass for a month or five weeks, or, in the 
winter, if he run a little while in a smooth yard, 
where he has good dry litter.” Any person who 
examines a horse with the view of purchasing 
him, ought to observe narrowly whether there 
be any thickness in the cellular substance around 
the back sinews; for if there be, the horse has 
almost certainly suffered a severe sprain, and 
will probably become Jame and unsound within 
a day or two of being put to ordinary hard work. 
—Gibson on the Diseases of Horses.— Youatt on the 
Horse —Clater’s Every Man his own Farrier. 
BACON. The salted and dried carcass of the 
hog. But the salted and dried hams are usually 
regarded as a distinct commercial article from 
bacon; only dried and smoked flitches are fre- 
quently regarded as bacon; salted and half dried, 
but ill-smoked flitches are called sometimes bacon 
and sometimes green bacon; and salted but un- 
dried flitches are called sometimes green bacon 
and sometimes salt pork. All parts and condi- 
tions of the salted carcass of the hog, however, 
must, for the sake of a correct and comprehen- 


sive view of the subject, be treated by us as | 
bacon ; and, in this large sense, they include on | 
the one hand a bulky, important, and very com- 


mon aliment of the agricultural poor, and, on 


the other hand, a highly esteemed and very gen- | 
eral luxury of the middle and upper classes of | 


both town and country. 

The fat of the hog differs from that of other 
quadrupeds and of man, at once in quality, in 
consistency, and in mode of distribution over the 
body. “ The fat of man, and of those animals 


which have no suet, as the dog and the horse,” | 


remarks Buffon, “ are pretty equally mixed with 
the flesh; and the suet of the sheep, the goat, 
and the deer, is found only at its extremities; 


but the fat of the hog covers the animal all over, | 


and forms a thick, distinct, and continued layer 
between the flesh and the skin.” Well-fed, pro- 
perly killed, and judiciously salted bacon, whether | 
dried or undried, is a pleasant, valuable, and com- 
paratively cheap provision for the peasantry in 
many parts of Great Britain ; and even miserably 
fed and abominably prepared bacon, in its crudest 
salted condition, serves many tens of thousands 
of the Irish population in lieu of all other animal 
food, and performs, in their case, the requisite 
function of a mixture of animal aliment with 
vegetable matter in maintaining health in the 
human constitution. But the luxurious forms 
of smoked ham used in cities by the middle 
classes and the rich, are far more a condiment 
than an aliment, and often act deleteriously 
upon health. The best bacon usually sold in 


London is the ill-cured flesh of rapidly fattened 


hogs, and, though not a bad food of its kind, is 


— 


puerile delusion. 
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always too salt to be perfectly wholesome? The 
use of even this best sort, and especially of in- 
ferior sorts, as a corrector of bile and a strength- 
ener of the stomach at breakfast, is a gross and 
Though a perfectly suitable 
breakfast meal for all persons with whom it 
agrees, yet, in many constitutions, it seldom fuils 


_ to develop sebacic acid and to produce decided 


acetous fermentation. All thoroughly dried bacon 
is more trying to the gastric power than such as 
is ‘green’ or but partially dried ; and a fried por- 
tion of any one ham or flitch—a portion used in 
the prevailing ‘rasher’ fashion of bacon con- 
sumption in towns—is also more trying than a 
portion which is boiled. But, above all, the dis- 
eased and nauseous dried flesh which is hurriedly 
manufactured out of Irish pigs, and sold in the 
markets of England under the name of Irish 
bacon, and often under the names also of Lanca- 


_ shire bacon, Somersetshire bacon, and Yorkshire 
| hams, is both disagreeable to the stomach, and 
_ injurious to the health. A drove of ill-fed and 


hastily fattened swine are landed, half sea-sick, 


at Liverpool or Bristol from an Irish steam- 
| packet ; they are speedily driven across the 


es 


| its abominations. 


_ country, to the certainty of their being fevered 
| or otherwise much injured in health ; and, with- 
_ out being subjected to any restorative regimen, 
| but while they continue half prostrate with ex- 
_ haustion and disease, they are slaughtered, and, 


with the profuse aid of salt, converted into bacon 
and hams. Their flesh, of course, is soft, flabby, 
disgusting, and unwholesome, and cannot, by any 
excess or prodigality of salting, be purified from 
Real Irish bacon, indeed, or 
such as is cured in Ireland, particularly in Bel- 
fast and Newry, for exportation to England, is 
generally good in quality, sound, healthy, and 
tolerably well prepared; and the bacon of the 
best British districts for the supply of the gen- 
eral market—particularly the bacon of Hamp- 
shire, Berkshire, Wiltshire, Yorkshire, Dumfries- 
shire, Kircudbrightshire, and Wigtonshire—is, 


for the most part, eminently good; yet, as a gen- 


eral rule, all bacon which is intended for the 
general market, or which is cured in any circum- 
stances with a view to pecuniary return, is both 
worse fed and worse prepared than such as is 
intended for consumption on the spot. The very 
best bacon in England is cured in Buckingham- 
shire, Gloucestershire, Suffolk, and part of Hamp- 
shire ; yet, except in the form of presents, scarcely 
an ounce from these districts ever reaches the 
markets of London. _ 

One great requisite for obtaining prime bacon 
is, that the hog be of an improved breed ; but 
this we defer for consideration to our article on 
the Hoe. Another and still greater requisite is 
that the hog be properly fed and fattened, either 


in a clean sty or upon clean ground, so that the 
| flesh and the lard shall be of firm texture and 
_ agreeable flavour. In Buckinghamshire, where 


hog’s flesh is the only animal food used by the 
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agricultural classes, and where the local bacon is 
equal in every excellence to the best in any other 
part of Great Britain—in Gloucestershire also, 
especially in the royal forest of Dean, where 
swine’s flesh is the chief food, and where the 
forester identifies his wealth with a pair of fat 
hogs in his sty and a pair of flitches of bacon in 
his house—the swine feed heartily on beech mast, 
acorns, and the other edible productions of the 
woodlands. But we must reserve this topic also 
for the article on the Hog, and direct our pre- 
sent attention to the third great requisite, the 
manner of preparing the bacon. Yet we must 
be understood, not as interfering with the regu- 
lar ham-curer, or with any party who trades in 
pork or bacon which he does not rear, but simply 
as affording information to farmers and other 
hog feeders, who kill their swine either for do- 


mestic consumption or as part of the profits of a. 


farm. 
In order to clear the stomach of food and the 


intestines of feeces, and to prepare them for be-— 


ing properly divested of all the mudgen lard, the 
animal should be kept from eating during at least 


twelve hours previous to its being killed. The | 


proper method of slaughtering is so universally 


known, that it needs not be described ; and, in- | 
deed, is more properly the work of the village | 


butcher than of any cottier or agricultural opera- | 


tive. 


skin, is to lay the dead animal upon a table or 
broad board, to scald it piece by piece with boil- 
ing water from a tea-kettle or other vessel, and 
to scrape or shave each scalded piece with a large 
sharp-edged knife. In most farm-houses, pork 
intended for home use is merely well salted, cut 
to pieces, deposited in kits, covered with a very 
strong and well purified brine, and kept in that 


situation from a few weeks to two or even three 
The brine should be made sufficiently 


years. 
strong to float an egg, and simmered over a 
gentle fire till its impurities rise to the surface 
and be skimmed off, and ought not to be poured 
upon the pork till quite cold; and if the bacon lie 
in the brine upwards of two years before being 
used, it is superior in flavour, firmer in its fat, 
and more resistive of waste when boiled, than if 
kept for a shorter period. But the general 
method of proper killing and preparing for the 
market is described as follows by Henderson :— 
“ After the carcass has hung all night, lay it, 
upon a strong table or bench upon its back, cut: 
off the head close by the ears, and cut the hinder 
feet so far below the hough as not to disfigure 
the hams, and have plenty of room to hang them 
by. Then take a cleaving knife, and, if you 
choose, a hand mallet, and divide the carcass up 
the middle of the backbone, laying it in two 
equal halves. Then cut the ham from the side 
by the second joint of the backbone, which will 
appear on dividing the carcass; then dress the 
ham by paring a little off the flank or skinny 
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The usual manner of removing the hair , 
and producing cleanness and smoothness of the | 


| reach within 23 or 3 feet of the floor; 
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part, so as to shape it with a half round point, 
clearing off any top fat that may appear. Next 
take off the sharp edge along the backbone with 
the knife and mallet, and slice off the first rib 
next the shoulder, where he will perceive a bloody 
vein, which you must take out, for if it is left in, 
that part is apt to spoil. The corners must be 
squared off where the ham was cut out. In kill- 
ing a number of swine, what sides you may have 
dressed the first day lay upon some flags or boards, 
piling them up across each other, and giving each 
flitch a powdering of saltpetre, as it opens the 
pores of the flesh to receive the salt, and besides 


_ gives the ham a pleasant flavour, and makes it 


more juicy. et them lie in this state about a 
week, then turn those on the top undermost, 


| giving them a fresh salting. After lying two or 
| three weeks longer, they may be hung up to dry 
| in some chimney or smokehouse. 


Or, if the 
curer chooses, he may turn them over again, 


|} without giving them any more salt; in which 
' state they may lie for a month or two without 


catching any harm, until he has convenience for 
drying them.” But the flitches, while being 
salted, should be laid with the rind underneath, 


_and placed in such a position, either upon a gut- 


tered tray oran inclined plane, as to allow the brine 
to run from them. A smokehouse is, in general, 
a mere hut, about seven feet high, and so closed 
on all sides as to cause all the smoke to ascend 
by a small hole in the roof; the fuel is saw-dust 


| spread to the depth of five or six inches over the 


whole of the floor; the fire is a slow, smoulder- 
ing, and inflaming combustion, equally supported 


| throughout day and night; the flitches and hams 


are well rubbed with bran, and suspended from 
the roof or from cross-bars at such a height as to 
flitches 
are hung with the neck downward, and are 
usually well enough, and without much loss of 
weight, dried and smoked in a fortnight; and 
the hams, if thoroughly prepared to combine 
luxury with nutriment, require to be smoked for 
a considerably longer period, and lose one-seventh 


| or one-sixth of their weight. A very small smoke- 


house will serve for a large number of hogs, and 
can be both constructed and maintained for a 
trifling expense. But whenever wood fuel is 
used in the farmhouse or the cottage, the drying 
and smoking are usually effected by suspension 
in the chimney; and the use of oaken billets and 
oaken brushwood, in particular, is said to impart 
a very superior dest 

The bacon and hams of Buckinghamshire, 


which have the reputation of being the best in 


Great Britain, are prepared according to a dif- 
ferent method from Henderson’s. The carcass, 
instead of being scalded and shaven, is divested 
of its hair by singeing with straw amd scraping. 
The head, the tongue, the chines, and the 
shoulders, are salted in the ordinary manner of 
salting meat; and the flitches and the hams are 
placed respectively apart for separate treatment. 
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Two ounces of finely pulverized saltpetre are 
well rubbed over each flitch, especial care being 
used to apply a larger quantity to the parts 
whence the ham and the shoulder have been re- 
moved; the flitches are then placed, during ten 
or twelve hours, upon the salting form; a mix- 
ture of seven pounds of salt and a pound anda 
quarter of coarse moist sugar, is heated in a 
frying-pan, and so stirred as to attain an uniform 
temperature ; the flitches are rubbed all over 


with this mixture in as hot a state as the hand |. 


can possibly bear it; they are then placed, the 
one upon the other, in a salting-pan, when the 
brine immediately begins to form; they are well 
basted and rubbed with the brine and turned 
twice a-week, the under flitch being placed up- 
permost at every turning; and at the end of four 
weeks, they are hung up to dry, and afterwards 
smoked. The two hams are cured simultaneously 
with the flitches. Each ham, like each flitch, 
is well rubbed with two ounces of finely pulver- 
ized saltpetre; it is then placed, during ten or 
twelve hours, in a separate dish, with the rind or 
back part downward ; it is next rubbed with a hot 
mixture of salt and sugar, in the same manner as 
the flitches, with the simple difference that only 
four pounds of salt are mixed with the 14+ pound 
of sugar for the hams; it is then put into a salt- 
ing-pan to make its own brine; it is rubbed and 
basted with the brine and turned every day dur- 
ing five weeks; and is then hung up to dry, and 
is afterwards smoked. The two brines may now 
be mixed with each other, and with half a pound 
of moist sugar, and may be boiled, skimmed, and 


cooled, as a preparing brine for a further inser, | 


A number of neats’ tongues, salted during twenty- 


four hours to make them disgorge, and a number | 


of sheep’s, hogs’, and deer’s tongues, previously 
put in salt for a few hours, may be immersed and 
digested in this general brine for three weeks, 
preparatory to their being either immediately 


taken to the table, or to their being dried and | 


smoked. The flitches and the hams are sus- 
pended on nails or on a bacon-rack in the ceiling 
of the kitchen, till they are externally quite dry, 
and have their remaining pickle crystallized upon 
their surface ; and they are then hung in the 


chimney to undergo the action of the smoke from 


the wood fires. A considerable degree of the 
peculiar excellency of Buckinghamshire bacon is 
thus dependent on the method of curing; but 
much also arises from the domestic use of wooden 
fuel, and still more from feeding in the woodlands, 
and from cleanliness, nicety, and attentiveness of 
management. 

In Hampshire, the method of curing is very 
similar to that in Buckinghamshire, with this 
difference, that, for the flitches, four pounds of 
white and two pounds of bay salt are mixed with 
two pounds of coarse brown sugar and four ounces 
of sal prunella, and, for the hams, two pounds of 
white and one pound of bay salt are mixed with 
two pounds of brown sugar and three ounces Sat 
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sal prunella. Along the coast and in the islands 
of this county, both the flitches and the hams 
are smoked with dried sea-weed, and, in conse- 
quence, acquire a rich and delicious flavour.—In 
Suffolk, the quality of pork is much inferior to 
that of the forest-fed swine of Buckinghamshire 


and Gloucestershire, and yet the quality of bacon 


is so improved by the mode of curing as to be 
little if at all inferior. The hot pickle for the 
flitches consists of three pounds of white and 
two of bay salt, six ounces of sal prunella, and 
four pounds of coarse brown sugar; and that for 
the hams consists of two pounds of white and one 
pound of bay salt, three pounds of coarse brown 
sugar, four ounces of saltpetre, two ounces of sal 
prunella, a few grains of whole black pepper, a 
few grains of whole Jamaica pepper, and a quart 
of very stale strong ale,—the whole purified by 
heat and skimming, boiled till nearly dry, and 
rubbed into the hams in as hot a state as the 
hand can possibly bear. Both flitches and hams 
are prepared for the pickle by salting and twenty- 
four hours’ disgorgement, and are wiped very 
dry before the pickle is applied; the flitches are 
rubbed, basted, and turned three times a-week 
for four weeks; the hams are basted and turned 
every day during five weeks; and both are even- 
tually smoked either in chimneys where wood 
fuel is consumed, or elsewhere with leaves, brush- 
wood, and branches of trees mixed with litter.— 
In Yorkshire, the curing is similar to that in 
Buckinghamshire, but with less salt and more 
sugar; and the smoking is effected in smoke- 
houses, with wood, shavings, and a few aromatic 
herbs, the fire being made to smoulder and yield 
a profusion of smoke by means of wet straw 
placed on the top. 

In Somersetshire, the flitches are disgorged un- 
der salt for twenty-four hours in wooden troughs; 
they are then wiped dry, and the troughs well 
washed and wiped; they are next replaced in the 
troughs, and are rubbed once a-day for four days, 
with as much hot bay salt as they will absorb,— 
the salt being heated in a frying-pan, and ap- 
plied in as hot a condition as the hand can bear, 
—and the flitches being turned only every se- 
cond day ; they then remain in their brine 
from 16 to 21 days according to their size, and 
are turned on every second day of this period; 
and they are finally hung up to dry, but are not 
smoked.—In Gloucestershire, the bacon possesses 
so extraordinary excellence from superior feed- 
ing that, were it prepared in the Buckingham- 
shire or Suffolk manner, it would be surpassingly 
delicious; but it is cured in nearly the same 
method as that of Somersetshire, with the simple 
difference of preparing each flitch for its first 
dose of hot salt, by rubbing it with four ounces 
of saltpetre, and allowing it to lie three or four 
hours till the saltpetre is absorbed.—in West- 
moreland, each ham is hard rubbed with bay 
salt, and left on a stone bench to drain off its 
brine ; after four or five days, it is again rubbed 
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with bay salt mixed with about an ounce of finely 


pulverized saltpetre: and about a week after this 
second rubbing, it is hung up in the chimney, 
cither so as to be dried by the heat without ex- 
posure to the smoke, or so as to receive the full 
fumigation of all the smoke which arises from 
either wood or peat.—In the bacon counties of 
Scotland, the general method of curing is Hen- 
derson’s, modified by circumstances and locali- 
ties, and very extensively substituting the use of 
the chimney as in Westmoreland for that of the 
smokehouse. —A somewhat general practice of 
late years has been to doctor recent salted pork 
with chemical preparations of pyroligneous acid, 
creosote, and other abominations, applied with 
the brush, so as to save the labour of thorough 
curing and of smoking, and to make the pork pass 
for well cured and well smoked bacon and ham; 
but the result is both offensive to a nice palate 
and decidedly hurtful to the stomach ; and the 
practice, altogether, classes rather with the adul- 
terations of food than with its preparations. 

The method of curing and smoking the cele- 
brated Westphalian hams might seem to promise 
the best model for preparing prime bacon; but 


that method does not very widely differ from the | 


Suffolk method; and all the really superior West- 
phalian hams owe their principal excellence to 
their being the flesh, not of the domestic hog, 
but of the wild boar and the stag. A method 
practised and published by a writer in the fourth 
volume of the Magazine of Domestic Economy, 


appears to combine all the good points of both | 
the Westphalian method and the best English | 


methods, and though quite too refined in its 


superadded appliances for producing a superior | 


flavour, is well worthy of attention. “ The mo- 
ment the hams are cut from the hog,” says this 
writer, “they are to be rubbed with common 


salt, then placed upon a flat board with another | 
over them ; and two half hundred weights placed | 


upon the upper board over each ham. Under 
this pressure they must remain 24 hours. They 
are to be then taken up and wiped ready for the 
pickle, which must be thus prepared in readi- 
ness. 
salt, two pounds of moist sugar, four ounces of 
saltpetre, two ounces of sal prunella, a quarter of 
a pound of juniper berries bruised in a mortar, 
three bay leaves, a sprig of thyme, one of sweet 
basil, one of marjoram, one of sweet brier if it is 
to be had, and one of tarragon, also a few pepper- 
corns and grains of allspice, are put into a sauce- 
pan with a quart of the strongest and stalest ale. 
The whole is boiled together, keeping the sauce- 
pan covered for about twenty minutes. When 
sufficiently cool for the hand to bear it, but being 
still of a high temperature, the herbs are thrown 
into the pickling-pan, the hams placed imme- 
diately upon them, and the whole of the hot 
pickle well rubbed into the hams. The brine is 
soon formed, and the hams are to be turned in it 
and basted with it every day during a month, 


ae 


A pound of bay salt and one of common | 
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when they must be taken out, dried and smoked | larly in winter. 
Being hung in a large | aperture, opening transversely, which exudes an 


in the following manner. 
chimney without a grate, a layer of dry straw is 
put down, upon this a layer of mixed shavings, 
next a layer of mixed sawdust, with a good hand- 
ful of juniper berries, and over the whole a man- 
tle of wet straw or litter, which makes the fire 
smoulder and emit much smoke without burning 
rapidly. The dry straw is now lighted, being 
lifted up a little so that it may well ignite, and 
also catch the shavings and sawdust. This 
smoking must be repeated several times until 
the hams are quite dry, when they must be 
placed in the warm kitchen upon shelves near 
the fireplace, and turned twice a-week. To cure 
bacon by the same process, the only difference is 
that a pound each of common and bay salt are 
added, and the sugar reduced to a pound and 
a-half. All the rest of the process is the same.” 
—Henderson on Swine and Bacon—The Magazine 
of Domestic Economy.— The Board of Agriculture's 
Reports of Counties—Marshall’s Gloucestershire.— 
Doyle's Practical Husbandry.—The Knowledge So- 
ciety’s British Husbandry. — Hunter’s Georgical 
LEssays.—MacCulloch’s Commercial Dictionary. 
BADGER. A genus of plantigrade animals, 
included by Linnzeus among the bears; but now 
forming the distinct genus Meles. The common 
badger, Meles vulgaris, is about the size of an or- 
dinary dog; but stands considerably lower on its 
legs, which are so short that its belly seems to 
touch the ground ; this, however, is caused by 
the length of the hair, which is very long all 
over the body, and makes it seem much more 
bulky than it really is. The throat, breast, and 
belly, are covered with black hairs; those of the 
upper part of the body are yellow-white at the 
bottom, black in the middle, and ashy gray at 
the point. It is a solitary animal, that finds re- 
fuge remote from man, and digs itself a deep hole 
with great assiduity. It seems to avoid the 
light, and seldom quits its retreat by day, only 
stealing out at night to find subsistence. It bur- 
rows in the ground very easily, its legs being 


short and strong, and its claws stiff and horny. 


As it continues to bury itself, it throws the earth 
behind it to a great distance, and thus forms to 
itself a winding hole, at the bottom of which it 
remains in safety. As the fox is not so expert at 
digging into the earth, it often takes possession 
of that which has been quitted by the badger; 
and, some say, forces it from its retreat, by lay- 
ing its excrements at the mouth of the badger’s 
hole. This animal, however, is not long in making 
itself a new habitation, from which it seldom 
ventures far. When surprised by dogs, at some 
distance from its hole, it combats with desper- 
ate resolution; falls upon its back, defends itself 


on every side, and seldom dies unrevenged in the 


midst of its enemies. The badger’s principal 
food is roots, fruits, snails, and worms. It sleeps 
the greater part of its time, and thus, without be- 
ing a voracious feeder, it still keeps fat, particu- 
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SILI 
Beneath the anus, there is an 


oleaginous matter of an extremely fetid odour. 
The spotted badger is of a white colour, marked 
with reddish, yellow, and dusky spots. It in- 
habits Europe and the north of Asia, as far as 
the northern provinces of Persia and China, and 
in Japan. The white badger is said by Mr. Bris- 
son to have been brought from New York ; it 
has very small eyes, and very short legs, and is 
only one foot nine inches long, with a tail of nine 
inches. The American badger—the sijleur of the 
Canadians—inhabits Labrador, and the country 
about Hudson’s Bay, in North America. 
animal has a strong resemblance to the common 
or European badgers, but is somewhat smaller, 
and the hair is longer, more soft and silky; the 
ears are short, and of a white colour, edged with 
black ; the head is white, with a black line on 
each side running from the forehead close to the 
inner corner of the eye, down to the nose; the 
hair on the back is four or five inches long, bright 
brown for the under half, then bright yellow, 
above that black, and white at the tips; the legs 
are short, and of a dark brown colour; having 
five claws behind, and only four before, which 
are considerably longer and larger; but the want 
of the fifth claw on the forepart being described 
from a dried specimen, may have been owing to 
accident. Its tail is covered with long dirty yel- 
low hairs, tipped with white, having the ends 
dusky; the throat, breast, and belly ure white; 


the fore-feet have only four toes. It is uncertain | 


whether this animal possesses the orifice under 
the tail. In each jaw there are six fore teeth, | 
one tusk on each side of each, and four grinders | 
on each side in both; in all thirty-two. 
BADGER’S - BANE, — botanically Aconitum 
meloctonum. An ornamental, poisonous, peren- 
nial, tuberous-rooted shrub, of the monkshood 
genus. It grows to the height of 4 feet, produces 
blue flowers in June and July, and has a con- 
siderable resemblance to the common monkshood 


This | 


or well-known Aconitum napellus. It is a hardy 
exotic, and was first introduced to Great Britain 
in 1821. 

BAERIA. A very beautiful, hardy, annual 
flowering plant, of the composite tribe. Only 
one species, the golden-mouthed; is as yet known 
to botanists; and this was introduced to Great | 
Britain from California in 1835. Jt grows a foot 
high, has a yellow flower, and may be sown to 
bloom from April till June. 

BAG. A curious remedy, in old farriery, for 
restoring or whetting the appetite of a horse. A 
small bag containing an ounce of asafcetida and 
an ounce of powder of savin was fastened to the 
horse’s bit, and the animal was kept bridled for 
two hours, two or three times a-day ; and as soon 
as the bag was taken off, he usually felt inclined 
to eat. One bag, of course, served for a long 
period. 

BAGGING. The reaping of corn or pulse by 


BAIKIE. 


chopping it with the sickle. The reaper does 
not, as in the ordinary method, make a drawing 
cut, but he strikes and separates the stems by 
side cuts, hooks them up toward him, and then 
lays them on bands as in ordinary reaping. This 
method makes shorter stubble, or brings away 
more straw than the common method; but, un- 
less carefully and dexterously conducted, it drops 
and disperses a greater number of stems. 
BAIKIE. A species of binder, for attaching 
the cow to the stake. Two ropes connect a short 
bar of hard wood with a perpendicular stake, and 


_are firmly fastened to the bar, but have an an- 


nular or sliding attachment to the stake; the 
lower rope passes under the neck of the cow, and 
is permanently attached to the stake; and the 
upper rope passes above the animal’s neck, and 
is temporarily attached to the stake by means of 
a knot and eye. See the article Cow-Hovusr. The 
word baikie, in Scotland, is also the name of a 
kitchen four-cornered bucket. 

BAIL. The security given for the defendant’s 
appearance ina process. Bail is given both in 
civil and in criminal actions. In civil cases, un- 
til the passing of the act 2° Will. IV. cap. 39, bail 
was either common or special. Common bail was 
taken when the defendant had been served with 
a writ of capias, by the sheriff or his officer, and 


with notice to appear, by his attorney, in court, 


to defend the action. If the defendant thought 
proper to appear upon this notice, his appearance 
was recorded, and he put in sureties for his future 
attendance and obedience. ‘These sureties were 
called common bail, being the same two imaginary 
persons, John Doe and Richard Roe, that were 
pledges for the plaintiff’s prosecution, And if 


| the defendant did not appear upon the return of 


the writ, or within a short period after, the 
plaintiff might enter appearance for him, and 
file common bail in his name, as if the defendant 
had done so himself. By the act 2° Will. IV., the 
appearance of the defendant is by entering a 
memorandum that he either appear in person or 
by attorney. 

Common bail was taken only in actions of small 
concernment. But in causes of greater weight, 
such as actions upon bond or specialty, &c., where 
the plaintiff makes affidavit, or asserts upon oath, 
that the cause of action amounts to £20 or up- 
wards, the defendant must put in substantial 
sureties for his appearance. which is called spe- 
cial bail. And in such cases it is required by 


18° Car. II. st. 2, cap. 2, that the true cause of 


action shall be expressed in the body of the writ 
or process. Upon the return of the writ, or 
within four days after, the defendant must ap- 


’ pear, according to the exigency of the writ. This 


is done by putting in and justifying bail to the 
action ; which is commonly called putting in bail 
above. If this appearance be not made, and the 
bail taken by the sheriff below are responsible 
persons, the plaintiff may then take from the 
sheriff an assignment of the bail-bond, and bring 
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an action against the sheriff’s bail, And if the 
bail accepted by the sheriff be insolvent or un- 
qualified persons, the plaintiff may have recourse 
against the sheriff himself. The general qualifi- 
cation of special bail, is that they shall be house- 
holders or freeholders. No attorney, attorney’s 
clerk, sheriff’s officer, or bailiff, can become bail. 
The bail above, or bail to the action, must be 
put in either in open court, or before one of the 
judges of that court; or if, in the country, be- 
fore a commissioner appointed for that purpose, 
and transmitted to the court. The bail, or sure- 
ties, to the number of two at least, must enter 
into a recognizance before the judge or commis- 
sioner, whereby they jointly and severally under- 
take, that if the defendant be condemned in the 
action, he shall pay the costs and condemnation, 
or render himself a prisoner, or that he will pay 
it for him: which recognizance is transmitted to 
the court in a slip of parchment, entitled a bad- 
piece. And the bail, if required, must justify 
themselves in court, or before the commissioner 
in the country, by swearing that they are house- 
keepers, and each of them worth double the sum 
for which they are bail, after paying all their 
debts. This practice is in some degree analogous 
to the stipulatio or satisdatio of the Roman law. 
Bail, in criminal cases, is taken in most offences 
inferring an inferior degree of guilt; but not in 
felonies, and other capital crimes, because, in 
these cases, no bail could be a security equivalent 


to the actual custody of the offender’s person. | 


Both by the common and statutory laws, it 


is an offence against the liberty of the subject, | 
for any magistrate to refuse or delay to bail any | 


person bailable; and it is expressly declared, by 
statute 1° W. & M. st. 2, cap. 1, that excessive bail 
ought not to be required; but it must be left to 
the courts to determine, according to the circum- 
stances of the case, what bail shall be called ex- 
cessive. Bail may be taken either in court, or, 
in some particular cases, by the sheriff, coroner, 
or other magistrate, but most frequently by the 
justices of the peace. Bail can be taken only 
where the imprisonment is for safe custody be- 
fore conviction, and not from prisoners already 
convicted. By the old common law, all felonies 
were bailable, till murder was excepted by sta- 
tute; so that persons might be admitted to bail, 


before conviction, almost in every case; but the | 


power of bailing in treason, and in divers in- 
stances of felony, has been taken away by sundry 
statutes. It is agreed, however, that the court 
of King’s Bench, or any judge of that court in 
time of vacation, may bail for any crime whatso- 
ever, whether treason, murder, or any other of- 
fence, according to the circumstances of the case. 
The statute 7° Geo. IV. cap. 64, is now the ruling 
statute as to bail in felony. 

BAILIFF. An officer appointed for the ad- 
ministration of justice within a certain district. 
The office, as well as the name, appears to have 
been derived by us from the French; and it is 
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| 


probable that our sheriffs of counties were also 
anciently called bdazlifs, as a county is still 
often called balliva, or bailiwick. In the statute 
of Magna Charta, c. 28, and 14° Edw. III. c. 9, 
the word bailiff would appear to comprehend 
sheriffs, as well as bailiffs of hundreds. As the 
kingdom is divided into counties, so every county 
is divided into hundreds, within which, anciently, 
the people had justice administered to them by 
the several officers of every hundred, who were 
the bailiffs. And it appears from Bracton, that 
bailiffs of hundreds might anciently hold plea of 
appeal and approvers.. But these hundred courts, 
certain franchises excepted, have been, since 
that time, swallowed up by the county courts; 
and the bailiff’s name and office is now grown 
into contempt, they being, in general, merely 
officers or messengers employed to serve writs, 
&c., within their liberties. In other respects, 
however, the name is still in good esteem; the 
chief magistrates in many towns being called 
bailiffs : and sometimes the persons to whom the 
care of the king’s castles is committed, are 
termed bailiffs; as the bailiff of Dover castle, 
&c. The ordinary bailiffs are of several sorts :— 

Bailifs of liberties, are those who are appointed 
by every lord within his liberty, to execute pro- 
cesses, &c, Bailiffs of liberties and franchises 
are to be sworn to take distresses, truly impanel 
jurors, make returns by indenture between them 
and sheriffs, &c., and are liable to punishment for 
| malicious distresses, by fine and treble damages. 

Bailifis of sheriffs, or sheriff’s officers, are either 
bailiffs of hundreds, or special bailiffs. Bailiffs 
| of hundreds are officers appointed by the sheriffs 
to collect fines in their respective districts; to 
summon juries; to attend the judges and jus- 
tices at the assizes and quarter-sessions ; and 
also to execute writs and processes in the several 
hundreds. But as these bailiffs of hundreds are 
generally plain men, and not thoroughly skilful 
in this latter part of their office, it is now usual 
to join special bailiffs with them. The sheriff 
being answerable for the misdemeanours of these 
bailiffs, they are therefore usually bound in a 
bond for the due execution of their offices, and 
are thence called bound bailiffs; which the com- 
mon people have corrupted into a much more 
homely appellation. | 

Bailiffs of lords of manors, are those that col- 
lect their rents, and levy their fines and amerce- 
ments. .Such bailiffs can bind their lord by such 
acts as are for his benefit; but they require to 
act on special authority in other cases, &c. 

Lailiffs of courts baron, summon those courts, 
and execute the process thereof, &c. 

Baiifs of husbandry, are the officers belonging 
to private persons of property, who superintend 


A waiter bailif'is an officer anciently established 
in all sea-port towns, for the searching of ships, 


| the inferior servants, regulate their labour, &c. 


| by 28° Hen. VI. cap. 5. Such an officer still ex- 
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searches all fish brought thither, and gathers 
the toll on the river Thames. He also attends 
the lord-mayor in his excursions by water, and 
marshals the guests at table. He can also ar- 
rest for debt, &c., on the river Thames, by war- 
rant of his superiors. 

There are different other denominations of 
bailiffs to be met with in this and other coun- 
tries; such as, provincial, royal, itinerant, and 
heritable bailiffs; bailiffs of France, of the em- 
pire, of boroughs, &c. 

BAIT. A feed of oats or other provender, ac- 
companied with a brief rest, during labour or 
travelling. Also, a lure for catching a fish or a 
wild land-animal. 

BAITING OF ANIMALS. The atrocious 
practice of setting a small spirited animal to bite 
and torment a large and dull one, at the risk of 
being gored. The animals usually employed are 
the dog to bait and the bull to be baited. Bull- 
baiting, as the horrid practice is called, was for- 
merly a public sport in England, and continues 
to be a public sport of even the higher classes of 
society in Spain. It is supposed to have first 
occurred in this country, at Stamford, in 1209, 
in the reign of John, and to have been made a 
custom or usage of the manor of Tutbury in Staf- 
fordshire in 13874; but, in consequence of the 
laudable opposition of the Duke of Devonshire, 
who was steward of Tutbury, and of a number of 


the population who petitioned against it, the | 
Tutbury bull- baiting was abolished in 1778. | 
Bear-baiting, in the latter part of the 15th cen- | 


tury and early part of the 16th, was practised 
for the brutal amusement, not only of the com- 
mon people, but of the royal court. We cannot, 
without an outrage upon all right feeling, de- 
scribe either the manner or the usual incidents 
of a bull-baiting; but will rather quote an elo- 


quent invective against it, uttered in 1801, by | 


the celebrated Dr. Barry: “ What a prodigy must 
he be in a Christian land, who can disgrace his na- 
ture by such gigantic infamy, at which the blood 
of a heathen, of a very Hottentot, might curdle ! 


Two useful animals, the bull who propagates our | 


food, and the faithful dog who protects our pro- 
perty, to be thus tormented! And for what pur- 
pose ? 
alive the spirit of the English character ? 
answer to this we must remark, that the barbar- 
ous sport, if sport it can be called, was unknown 


to the ancient bravery of our ancestors,—was in- | 


troduced to this country in the reign of a bad 
king ; and earnestly do I pray to Almighty God, 
that, in the reign of a most pious and benevolent 
prince, it may be for ever set aside. 
all men the least unmoved, can both inflict and 
witness cruelties. 
patrons of mercenary pugilists, and the cham- 
pions of a cock-fight, can produce, I should 
think, but few if any disciples brought up under 
their tuition, who have done service to their 


ists in the city of London, who supervises and | country either as warriors or as citizens ; but 


Does it tend, as some have said, to keep» 
In | 


Cowards, of 


The heroes of a bull-bait, the | 
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abundant are the testimonies which have been 
registered at the gallows of her devoted victims 
trained up to these pursuits.” The drift of this 
invective, and of the whole sermon in which it 
occurs, was to put an end to an annual bull-bait- 
ing at Wokingham, in Berkshire, which some 
monied savage had bequeathed property, in 
1661, to establish and maintain.—Daniel’s Rural 
Sports. 
BAKING OF BREAD. The art of reducing meal 
or flour of any kind, or any other substance, into 
bread. This art, simple and necessary as it may 
appear, does not seem to have been discovered till 
a late period in the history of mankind. The ear- 
lier nations knew no other use of their meal than 
to make of it a kind of porridge. Such was the 
food of the Roman soldiers for several centuries, 
or at most their skill proceeded no farther than 
to knead unleavened dough into biscuits or cakes. 


| Even at present there are many countries where 


the luxury of bread is unknown. To bake bread 
properly requires many precautions, and a de- 
gree of skill which can only be gained by consi- 
It is owing, perhaps, to this 
circumstance, that those who first began to pur- 


_ sue baking as a profession, have, in their several 
_ nations, been held in very high respect. 


At 
Rome—into which regular bakers seem to have 
been introduced from Greece, about the year of 
the city 583—they were so much esteemed as to 
be occasionally admitted into the senate. To 
preserve them more upright and honourable, 
they were expressly forbidden to associate with 
gladiators or comedians; and to enable them to 
devote their whole time to their proper business, 
they were exempted from guardianships and 


| other offices to which the rest of the citizens 


were liable. To the foreign bakers who first 
practised this art in Rome, a number of freedmen 
were added, forming together an incorporation, 
or college, from which neither themselves nor 
their descendants were allowed to withdraw : 
even their effects were held in common, and no 
part of them could be alienated. Each bake- 
house was.under the superintendence of a pa- 
tron, and one of the patrons was annually elected 
to preside over the rest, and take charge of the 
general concerns of the college. By the statutes 
of England, too, bakers are considered as superior 
to the general order of handicrafts. “ No man,” 
says the 22° Henry VIIL, cap. 13, “for using the 
mysteries or sciences of baking, brewing, survey- 
ing, or writing, shall be interpreted a handicraft.” 
In London, and indeed in most of the towns 
throughout the kingdom, they are under the 
jurisdiction of the magistrates, who regulate 
the price of bread, and have the power of fining 
those who do not conform to their rules. The 
two kinds of bread made in London are distin- 
guished by the names of white, or wheaten, and 
household, which differ only in their degrees of 


| purity. The ingredients of bread are flour, yeast, 


water, and salt, which are mixed according to 
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the following process:—To a peck of flour are 
added a handful of salt, a pint of yeast, and three 
quarts of water, which in hot weather must be 
cold, in winter hot, and in temperate weather 
lukewarm. ‘The oven must be heated more than 
an hour before the bread is introduced, which 
must remain there three hours to be properly 
baked. For further particulars concerning bread, 
and the substitutes used for it in various nations, 
see article Brean. 

BAKING OF LAND. The forming of a hard 
skin or crust on the surface of adhesive, tena- 
cious, and finely pulverulent soils. The skinning 
or baking is, in some instances, gradual and uni- 
form, and, in others, sudden and merely occa- 
sional. When it is gradual and uniform, it re- 
sults from the excessively argillaceous nature of 
the soil, which always prevents in a greater or 
lesser degree the necessary aeration of the soil, and 
can be prevented, or even tolerably well corrected, 
only by altering the mechanical condition of the 
soil by the intermixture of sand, lime, or other 
arenaceous or calcareous substances. When it is 
sudden and merely occasional, it occurs in dry, 
strong, loamy soil, soon after sowing, or before 
the soil has had time to settle, and in conse- 
quence of first a fall of rain and next a play of 
sunshine ; and it frequently, to the great damage 
of the crop, prevents the plumules or young stems 
of the corn-plants from coming up; but is usually 
prevented by the practice of rolling after sow- 
ing,—a practice which so consolidates the soil as 
to render sudden wetting and drying by succes- 
sive rain and sunshine impossible. Land which 
is subject to being baked, and which cannot con- 
veniently be improved, ought to be sown, as often 
as a judicious rotation will permit, with winter 
wheat or vetches. 

BALANCE. The name of a simple machine 


for ascertaining the weight of any body, or for | 
finding a quantity of any substance equal to a | 
The balance has generally been | 


given weight. 
arranged among the mechanical powers, but it is 
evidently only a particular species of the lever in 
which the two arms are equal, and in which 
there will be an equilibrium when the power and 
weight are equal. The balance consists of a hori- 
zontal beam, which turns round an axis or cen- 
tre of motion exactly in the middle of the beam. 


The two halves of the beam, on each side of ‘the | 


axis, are called the arms of the balance. From 
the two extremities of the beam, called the points 
of suspension, are hung two scales, in one of which 
is placed the substance to be weighed, and in the 
other are placed weights of a known magnitude. 
The equality of the weights in the two scales, or 
the perfect equilibrium of the balance, is known 
from the horizontal position of the beam. In the 
common balance, where the whole machine is 
suspended from the axis of motion, a slender arm, 
called the tongue of the balance, rises perpen- 
dicularly from the centre of the beam, and points 
to a particular part of the handle by which the 
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whole is suspended when the beam is_hori- 
zontal. 

The perfect equality of the two weights thus 
placed in equilibrio cannot, however, be a mat- 
ter of certainty, unless we know that the two 
arms are exactly equal. In order to determine 
this, we have only to make the weights and the 
body weighed change places; and if the arms are 
unequal, there will no longer be an equilibrium. 
By this means, we only ascertain that the balance 
is imperfect ; but we may, by a very simple pro- 
cess, find the exact weight of any body P by an 
imperfect balance. For this purpose, let us sup- 
pose that the body P, placed in the left hand 
scale, is exactly balanced by the weight W in the 
right hand scale. Take out P, and substitute in 
its place a weight P’, which exactly balances W ; 
then, though, from the known inaccuracy of our 
balance, P is not equal to W, nor P’ equal to W, 
| yet P is equal to the weight P’, because they are 
both in equilibrio with the same weight W, in 
_ the same circumstances.—The Roman steelyard 
is an instrument for finding the weights of dif- 

ferent bodies, by means of a single weight, which 
is placed at a greater or less distance from its 
_ fulcrum, or centre of suspension. It consists of 
_ascale, and sometimes of a hook placed at the 
_ end of the shorter arm for carrying the body to 
| be weighed, and of a weight which is made to 
slide along the longer arm. When the body to be 
weighed is suspended at the end of the shorter 
arm, the constant weight is slipped along the 
long arm, till the equilibrium is indicated by the 
| tongue or index. When this is effected, the num- 

ber at the point at which the weight rests, indi- 
cates the weight of the body. The Danish and 
Swedish steelyard is a lever with a constant 
weight fixed at one extremity, and a scale for 
holding the body to be weighed at the other ex- 
tremity. The point of suspension is therefore va- 
riable, and is generally a ring, which is moveable 
along the lever till an equilibrium takes place. 

In balances where very great accuracy is re- 
quired, the beam is not supported by suspension, 
but has a fine edge of steel for its axis, which 
rests upon steel planes. The horizontal position 
of the beam is in this case determined, by ob- 
serving when the extremities of the arms point to 
the zero of two ivory scales fixed in the maho- 
gany frame in which the instrument is placed, 
the line joining the two zeros having been pre- 
viously placed in a horizontal position, by levels 
fixed in a mahogany frame. The beams of these 
delicate balances sometimes consist of a plain 
cylindrical rod, of a double cone, whose vertices 
form the points of suspension, or of a frame in 
the form of a rhombus. 

BALANINUS. A genus of insects, of the wee- 
vil tribe. One of the species inhabits the acorn ; 
and hence the name balaninus, which is derived 
from a Greek word meaning an acorn, is applied 
to the whole genus. But the species best known 
to cultivators of the soil is Balaninus nucwm, or 


BALL. 


the nut weevil. This species is described as fol- 
lows by Mr. Stephens : — “ Slightly depressed, 
black, densely clothed with flavescent or griseous 
pubescence, with deeper shades and irregular 
fascize ; head furnished with a very long and 
slender rostrum, which is outwardly rufous; tho- 
rax subcarinated; scutellum flavescent or whitish; 
elytra (not covering the extremity of the abdo- 
men), punctate-striated, the interstices thickly 
rugulose; body beneath also pubescent, with the 
pubescence very dense on the anterior angles of 
the breast ; legs dull ferruginous, the joints some- 
what piceous; femora acutely dentate; antennee 
dull ferruginous ; length, from three to five lines.” 
Its form and appearance—as well indeed as those 
of the whole genus—exhibit a close resemblance 
to the genus AnTHoNnomuS; but the proboscis is 
as long as the whole body, very slender, and 
considerably arched. Early in August, when the 
hazel nut is soft and immature, the female of the 
Balaninus nucum, with her long polished beak, 
drills a hole in the nut, and, by means of her 
ovipositor, introduces an egg through the hole ; 
in the course of about a fortnight, the larva is 
hatched, and begins to feed upon the kernel and 
the surrounding pulp; and when full grown, it 
either widens the hole through which the egg 
was deposited, or bores another hole with its 
mandibles, and egresses to bury itself in the 
earth, and there effect its transition through the 
state of a pupa to that of a beetle. The larva is 
short, thick, and fleshy; it lies, when at rest, in 
the form of a semicircle; it has neither hairs nor 
bristles, but is thickly covered with minute tuber- 
cles ; and it does not appear to have either eyes 
or legs. The pupa is of a pale colour; it has two 


projecting points at its hinder extremity; and | 
its head and its rostrum are distinctly formed. | 
Hither Balaninus nucum, or some insect so like | 
it as to have been mistaken for it, has of late | 


years attacked the plants of some English vine- 
ries. It abounds on the continent and in some 
districts of England, but is comparatively rare in 
Scotland. One of the best methods of destroy- 
ing it is, in the end of June or the beginning of 
August, to shake the bushes or beat them with 
a pole, and to collect the insects as they fall 
either in an insect-net held below the bushes, or 
on a sheet spread upon the ground.—/Uustrations 
of British Entomology. — Quarterly Journal of 
Agriculture —Loudon’s Gardener's Magazine. — 

BALK. A piece of arable land left unploughed, 
either through careless management, or by pro- 
digal waste, or with design to serve as a boun- 
dary, or for some other purpose. Balk is also 
the name of the summer-beam or dorman of a 
house; and balks or bawks are poles laid over a 
stable or other building for a roof. 

BALL, Any thing rotund or globular. But 
the word is technically used in farriery to desig- 
nate a cylindrical or egg-shaped mass of medi- 
cine, tightly skinned with paper, and adminis- 
tered as a dose to a horse. A ball, in this techni- 
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cal sense, has the same convenience of form in 
farriery, as a pill has in medicine for the human 
subject. It may, of course, be exceedingly varied 
in composition, but it ought to be made up with 
oil rather than with honey or syrup, and to be ad- 
ministered with only a thin pellicle of oiled paper 
and in as fresh a state as possible, before it has 
had time to harden. It ought never to weigh 
more than an ounce and a-half, or to measure 
more than an inch in diameter, and three inches 
in length. An instrument called a balling-iron 
is sometimes used for administering it; but is 
quite as likely to inflict mischief as to afford 


facility. The best method of administration is 


described as follows by Mr. Youatt :—“ The horse 
should be backed in the stall; the tongue should 
be drawn gently out with the left hand on the 
off side of the mouth, and there fixed, not by 
continuing to pull at it, but by pressing the 
fingers against the side of the lower jaw. The 


| ball, being now taken between the tips of the 


fingers of the right hand, is passed rapidly up 
the mouth, as near to the palate as possible, un- 
til it reaches the root of the tongue. It is then 
delivered with a slight jerk ; and, the hand being 
immediately withdrawn and the tongue liberated, 


| the ball is forced through the pharynx into the 
| oesophagus. 


Its passage should be watched down 
the left side of the throat; and if the passage of 
it is not seen going down, a slight tap or blow 
under the chin will generally cause the horse to 


| swallow it, or a few gulps of water will convey it 
| into the stomach.” 
| the hard or soft state of a ball, “ it should be 


White says, with respect to 


made more or less soluble, according as we wish 
it to operate upon the stomach, large intestines, 
or rectum: for those medicines which—like gam- 
boge—are readily dissolved in the stomach, are 
quick and violent in their effects, and liable to 
derange the functions of this viscus ; while those, 


_ on the contrary, which are not so easily soluble, 


pass through a large portion of the intestinal 
canal before they take effect. Thus colocynth, 
whose active principles reside both in soluble and 
insoluble elements, has a wide range of operation; 
and aloes, which are still farther insoluble, pass 
through the whole alimentary canal before they 
are sufficiently dissolved, and, consequently, act 
more especially upon the rectum than any other 
bowel. This enables the practitioner to vary the 
effects of different medicines, by rendering them 
more or less soluble; and we know by experience 
that the operation of aloes is quickened, and its 
tendency to irritate the rectum diminished, by 
combining it with soap or an alkaline salt. Thus, 
when it is wished to empty the large bowels only, 
and aloes be administered for this purpose, they 
should be sufficiently softened with water or 
treacle to cause them to act with greater expe- 
dition. With respect to cordial balls, they should 
always be made very easy of solution, as they are 
intended to act principally on the stomach; and 


ous substance, should always be combined with 
soap, otherwise they become very hard and are 
dissolved with difficulty. When many balls are 
made at one time, great care should be taken to 
mix the powders well together before they are 
formed into a mass, in order that all the balls 
may contain an equal proportion of the ingredi- 
ents of which they are composed.” 

BALLOTA, — popularly Stinking Horehound. 
A genus of hardy, perennial, herbaceous plants, 
of the labiate tribe. They are closely related to 
the horehound and motherwort genera ; and de- 
rive their name from the offensive circumstance 
of their having a fetid smell. Both the black 
and the white species are weeds of Britain, in- 
festing hedges, and growing to the height of two 
feet. The common, the two-rowed, and the gray 
species have been introduced from respectively 
Continental Europe, India, and Nepaul; the ori- 
ental and the woolly species are now regarded, 
the former as a horehound, and the latter as a 
motherwort; and an ornamental species, called 
the elegant or the ashy, was introduced a few 
years ago from Nepaul.—Ballota is also the bo- 
tanical specific name of the sweet acorn, an or- 
namental deciduous tree of the holly genus, a 
native of Barbary, and growing to the height 


of between 20 and 30 feet——Ballota is likewise | 


the botanical specific name of the Barbary oak, 


an evergreen timber tree of the oak genus, a na- | 
tive of Barbary, and growing to the height of | 


about 60 feet. 

BALM,—botanically Melissa. A genus of hardy, 
herbaceous plants, of the labiate family. Its bo- 
tanical name melissa means a bee, and alludes to 
an abundant secretion of honey. Three species 
of recent introduction are cultivated for orna- 
ment; and the heart-leaved species, also of re- 
cent introduction, is cultivated for medicinal 
purposes ; but the garden, common, officinal, and 
well-known species, J/felissa officinalis, is culti- 


vated at once for the pleasant lemon odour of its | 


leaves, and for the uses of medicine and the kit- 
chen. Two species formerly included among the 
balms are now assigned to the catmint genus; 
and three other species formerly included among 
the balms are now assigned to the calamint genus. 
The officinal species grows wild in the south of 
Europe and on the mountains near Geneva, and 
was introduced to Great Britain during the lat- 
ter half of the 16th century. Its stem is angular 
and branching, and grows to the height of from 
12 to 24 inches; its leaves are large and indented, 
and grow in pairs at the joints of the stem, the 
lower ones standing upon long footstalks; and the 
flowers are white, bloom from June till October, 
and grow in loose small bunches at the wings of 
the stalk, in whorls standing upon single foct- 
stalks. Its principal varieties are the Roman, 
with soft hairy leaves, and the variegated, with 
striped leaves. The plant has long been esteemed 
cordial, cephalic, and good for most disorders of 


| those balls that contain turpentine, or any resin- | the head and nerves, and has been employed for 


ee 
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the preparation of tea and of a medicinal water. 
It is easily propagated by dividing the root; and 
it needs no other culture than being kept clean 
from weeds, and being deprived of its decayed 
stalks in autumn. 

BALM (BASTARD),—hbotanically Meditiis. A 
small genus of hardy, herbaceous, sweet-smelling 
plants, of the labiate tribe. It is very nearly al- 
lied to the balm genus, and derives its botanical 
name from the same pleasant characteristic fea- 
ture. The melissa-leaved species, or common 
bastard balm, A/elittis melissophyllum, grows wild 
in the woods of England, has a height of about a 
foot, and produces a flesh-coloured flower in May 
and June. The great flowered species, Melittts 


| grandiflora, also grows wild in the woods of Eng- 


land, and produces a white flower in May. A 
plant of either of these species, when beginning 
to be dry, is highly fragrant. 

BALM (MOLDAVIAN),—botanically Draco- 
cephalum Moldavicum. An ornamental annual 
plant, of the dragon’s-head genus. It is a native 
of Moldavia, and was introduced to Great Britain 
about the end of the 16th century. Its stem 
grows to the height of 18 or 24 inches; its leaves 
are oblong and serrated; and its flowers appear 


in whorls round the stem at every joint, and 


bloom in July and August. The normal plant 


_ has blue flowers; and a widely diffused and quite 


permanent variety has white flowers. Moldavian 
balm has a strong balsamic fragrance. Most of 


_ the old-introduced species of dragon’s-head ap- 
| pear to have been at one time called Moldavian 
| balm. 


BALM OF GILEAD,—botanically Dracoce- 
phalum canariense. A tender, tuberous-rooted, 
ornamental plant, of the dragon’s-head genus. 
It is a native of the Canary Islands, and was in- 
troduced to Great Britain about the end of the 
17th century. Its popular name seems to allude 
to a strong resinous fragrance which its leaves 
emit on being rubbed. Several square stems rise 
from each root to the height of about 3 feet, and 
are ligneous in their lower parts; the leaves are 
compound, oblong, pointed, serrated, three-lobed 
or five-lobed, and situated in opposites at the 
joints of the stems; and the flowers are of a pale 
blue or pale purple colour, and are produced in 
short thick spikes on the top of the stems, Though 
classed as a greenhouse plant, it can live through 
many a winter in a sheltered border in most parts 
of England. It is propagated from either seeds 
or cuttings. See BALsSAMODENDRON. 

BALM OF GILEAD FIR. See Fir. 

BALSAM,—botanically Balsamina. A genus of 
very beautiful, tender, annual plants, forming 
the type of the natural order Balsaminese. This 
order, however, includes only the additional spe- 
cles ¢mpatiens, and was formerly treated as one 
genus, under the name of dmpatiens. All the 
species, with only one exception, are annuals; they 
amount to upwards of thirty; they are princi- 
pally natives of tropical countries ; and they are 
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remarkable for the brilliance, variegations, and 
singular appearance of their flowers. Their habit 
is peculiar; and their florification, their embryo, 
and their capsule, resemble those of respectively 
the fumitory, the flax-plant, and the wood-sorrel. 
Nearly twenty species of the genus balsamina are 
known to botanists; ten have been introduced 
to Great Britain; and nine of these ten have 
been introduced within the last thirty years. 
The longest and best known species, often called 
emphatically the balsam—Balsamina hortensis— 
but formerly /inpatiens balsamina—is hardier and 
taller than the other species, yet sufficiently resem- 
bles them to be an accurate type of the whole. It 
isa native of the East Indies, and was brought to 
Great Britain about the end of the 16th century. 
Its stem is succulent, branchy, and semi-pellucid, 
and rises from the height of from one foot to three 
feet; its leaves are long, spear-shaped, and ser- 
rated ; and its flowers are large, delicate, very di-. 
versified in colour, but usually white, red, or 
striped, and bear a considerable resemblance to 
those of the carnation, but are much more deli- 
cate in both tint and texture. So exceedingly 
playful is the plant, that no two plants of one sow- 
ing bloom alike,—the flowers differing in double- 
ness, in size, in profusion, and particularly in 
colour and tint. It and the coxcomb are at 
present the most fashionable tender annuals in 
cultivation ; it is annually raised in great num- 
bers in pots for placing in windows, plunging in 
borders, and, contributing to the summer and 
autumn occupancy of greenhouses ; it is easily 
raised in good soil, in the usual manner of tender 
annuals; and it has, of late years, been success- 
fully propagated from cuttings for blooming in 
winter. The cuttings are treated in the same 
manner as the pipings of pinks, and may be struck 
in a rather long succession, from midsummer to 
an advanced period in autumn. If treated with 
artistic skill, the’ flowers of their plants may be 
remarkably double, and as large as a crown-piece ; 
but if badly treated, they will either not succeed, 
or produce tiny plants, and utterly worthless 
flowers. 

BALSAM (YELLOW). See Imparrens. 

BALSAMODENDRON. A genus of oriental 
balsamic trees, of the turpentine-tree tribe. Five 
species have been described by botanists, but only 
one, the Ceylon species, has been introduced to 
the hot-houses of Great Britain. The species 
opobalsamum and Gileadense, yield opobalsamum, 
balm of Gilead, or balm of Mecca, by incision of 
their trunk, xylobalsamum by the boiling of their 
branches, and carpobalsamum by pressure of 
their fruit ; and in the periods of sacred history, 
they possessed a celebrity in Canaan, but now are 
no longer to be met with, even in gardens, in the 
vicinity of Gilead. Thespecies myrrha and katof, 
natives of Arabia, yield the well-known myrrh of 
scripture, and of commerce; and the red and 
resinous timber of the latter is a common article 
of sale in Egypt. The Ceylon species, con 
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cum, formerly called Amyris Zeylanica, will grow 
with us to the height of 30 feet, and is propa- 
gated from cuttings in peat and loam. 
BALSAM-POPLAR, or Tacavanaca,—botani- 
cally Populus balsamifera. A timber tree of the 
poplar genus. It is a native of North America, 
and was introduced to Great Britain near the 
close of the 17th century. It grows to the height 
of about 70 feet, and has an imposing and even 
majestic appearance. A shoot of it has been 
known to grow ten feet in one summer, with a 
diameter near the base of about an inch. A 
young shoot has five angles; but the bark of 
these angles is so extended by future growth, as 
to leave only traces of the angles in the older 
branches. ‘he bark of the tree is smooth, and 
of a whitish colour. Hanbury, first referring to 
the angles of the young shoots and then noticing 


| the whole tree, says, “This gives the tree in win- 


_ ter a particular look; for at the base of each bud, 


| they curve over and meet. 


Thus there will be 


_ between every bud, formed by the bark, figures 


like niches, as it were, of public buildings, though 
with an upright in the middle, at the top of each 
of which, like an ornament, is seated the bud, for 


_ the future shoot or leaf. These buds are only to 


| be found on the younger branches; but the figure 


is retained on the bark of the older without those 
ornaments. But of all the trees in a collection, 
none more agreeably by its leaves entertains us 
than this, whether we consider their colour, fig- 
ure, or size. Thecolour isa light, shining green, 
which is heightened in the autumn by the strong 
midrib, and the large veins that issue from it, 
turning to a 1ed colour; the lesser veins also 
being in some degree affected, occasions upon the 
same leaf a sweet contrast. Their fizure nearly 
resembles that of a heart; and they are notched 
at their edges. But the chief majesty this tree 
receives is from the size of the leaves. I have 
measured some of the younger trees, and found 
the leaves ten inches long and eight broad, with 
a strong footstalk of four inches in length. These 
majestic leaves are placed alternately on the 
branches, though, as the tree advances in height, 
they diminish in size. This species shoots late in 
the autumn; and these young shoots have their 
ends often killed in hard winters; which is an 
imperfection, as it causes the tree to have a very 
bad look in the spring, before and when the leaves 
are putting out. However, these last will not 
fail afterwards to make ample amends for the 
former defect. The flowers afford no pleasure to 
the gardener; they are only catkins like other 
poplars, and fit only for the curious botanist’s 
inspection.” The balsam-poplar, like most of 
its co-species, sends up numerous suckers from 
its decurrent roots, and is very easily propagated 
either from these suckers or from cuttings. An 
adhesive, strong-smelled resin covers the buds of 
this tree, and gives rise to its name. 

BALSAMS. This term was formerly applied 
to all liquid vegetable resins as well as to many 
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pharmaceutical preparations ; but, to avoid con- 
fusion, the French chemists confine the term éal- 
sam to vegetable substances composed of benzoic 
acid with more or less volatile oil. But as this 
would exclude copaiva and some other sub- 
stances, popularly called balsams, most of the 


German chemists retain the old acceptation of © 
the term, and divide balsams into those which | 


do not and those which do contain this acid. To 
the former, which also are called oleo-resins, 
liquid resins, or terebinthinates belong. ‘The dif- 
ferent turpentines (including Canada -balsain), 
copaiva, and opobalsamum or Mecca - balsam, 
are semiliquid resinous or glutinous juices, which 
flow spontaneously or by incisions from various 
vegetables, especially those belonging to the or- 
ders Coniferze, Terebinthaceze, and Leguminose. 
They have a hot and acrid taste, and a strong 
odour, which, in some, is very fragrant, in others 
less agreeable, but peculiar. ‘They consist of a 
volatile oil and resin. Their odour, their semi- 


liquidity, and much of their medicinal activity, — 


are owing to the volatile oil which they contain, 
which may readily be procured from them by dis- 
tillation, and which volatilizes by exposure to air, 
whereby they become hard. From the next, or 
true balsams, they are distinguished by not yield- 
ing benzoic acid. Those balsams which contain 
benzoic acid or balsams, more properly so called, 
are solid, soft, or liquid substances, according to 
the quantity of volatile oil which they contain; 
they have an aromatic, usually agreeable odour, 
and a warm acrid taste. They dissolve in alco- 
hol, and the solution, when mixed with water, 
becomes milky, owing to the precipitation of 
resin. By sublimation, as well as by other 
methods, they yield benzoic acid. They owe 
their principal medicinal activity to the con- 
tained benzoic acid. They are obtained princi- 
pally from the orders Styraceze, Leguminose, 
and Balsamaceze. To this class belong benzoin, 
styrax, tolu, Peruvian balsam, and liquid amber. 
The natural production, called Chinese varnish, 
belongs also to this class. 
BALSAM-TREE,—botanically Clusia. A genus 


of tender, evergreen, ornamental trees, of the | 


guttiferous tribe. Four species have been intro- 
duced to the hot-houses of Great Britain ; and 
about a dozen more have been described by botan- 
ists. The rose-coloured and longest known species, 
Clusia rosea, is a native of Carolina and the West 
Indies, and usually grows to the height of about 
30 feet. It sports itself into numerous seminal 
varieties, with different colours and sizes of both 
flower and fruit. Its stem ramifies on all sides 
into numerous branches; its leaves are single, 
round, and succulent, and occur in pairs, or op- 
posites; and its flowers have thick succulent 
covers, and are produced at the ends of the branch- 
es. A balsam resembling turpentine exudes 
from every part of this tree, and has been much 
used as a plaster for the cure of sciatica. The 
West Indians call this balsam hog-gum, from a 


BAMBOO. 


belief that wild-hogs rub themselves against it to 
obtain a cure of their wounds, 
BAMBOO,—botanically Bambusa. A genus of 
very gigantic exotic grasses, of the reed or bamboo 
tribe. Upwards of thirty species have been de- 
scribed by botanists, a considerable number more 
are believed to exist, and probably about a dozen 
are occasionally grown in the hot-houses of Great 
Britain ; but some have been assigned by botan- 
ists of the present day to other and recently- 
erected genera. They have a singularly inter- 
esting appearance, a great commercial value, and 
an exceedingly diversified and paramount econo- 
mical importance ; and yet they are imperfectly 
understood by botanists. A strong, jointed, creep- 
ing, subterranean root-stock serves as the trunk 
or stem ; and strong, light, graceful, straight, rod- 
like, shoots, soaring from the root-stock to a great 
height, appear to be stems, and are popularly call- 
ed so, but really possess the character of branches. 
When these have attained their full height, they 
send off horizontally, or at right angles from 
themselves, a series of rigid lateral branches ; 
and any full-grown series of shoots and offshoots, 


_ or of chief vertical branches and subordinate hor- 
_ izontal ones, is in consequence a dense tuft of 
| rigid, straight-lined vegetation. Theshootsare ex- 


ternally hard and coated with a powerful silicious 
secretion, resembling flint ; they are internally a 
series of cylinders, separated from one another 
at the nodes by strong horizontal partitions; and 
the cylinders are occupied generally with water, 
but sometimes with an opaque, white, flinty se- 
cretion, called tabasheer, and possessing some 
curious optical properties. 

The reed-like bamboo, Bambusa arundinacea, 
is the species longest and best known, and most 
diversifiedly economical; it was introduced to the 
hot-house cultivation of Britain from India, up- 
wards of a century ago; it usually grows to the 
height of about 40 feet ; it has been somewhat 
successfully tried, even in Scotland, in the open 
air against a south wall; and it is propagated 
from suckers in a good loamy soil. It is employ- 
ed in India, whole, split, or in sections, for house- 
building, house-thatching, scaling-ladders, rails, 
palankeens, wicker-work, mats, baskets, boxes, 
spear-shafts, bows, fishing-rods, carriers’ tents, 
boat-frames, and many cther purposes. The 
young shoots, when small and tender, are generally 
eaten in the same manner as asparagus, or boiled 


with milk, or made into broth with animal food, 


spices, salt, and water, or prepared and digested 
in the manner of a pickle—Most of the other 
species known in Britain are, like the Bambusa 
arundinacea, from India, but usually do not 
attain more than half its height, and, with prob- 
ably one exception, they are esteemed ornamental. 
- Several species of bamboo are natives of Amer- 
ica, and may not improbably be naturalizable, 
and made subservient to some valuable economi- 


cal purposes in Great Britain. “The bamboos of 


America,” says Humboldt, “offer the same ad- 
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vantages as in India. The Guadua bamboo is 
solely employed for the construction of entire 
houses. The oldest and largest stalks serve to 
form the walls ; with the smaller ones the inhabi- 
tants form the main roof. The upper covering 
is composed of the young branches of the plant, 
furnished with leaves as they are, and of which 
they put many layers one over the other. The 
doors, the tables, even the beds, are made of 
bamboos. The advantages which the inhabi- 
tants of America find in making use of the plant, 
rather than of the very lofty and very hard tim- 
ber which surrounds them, are, first, the facility 
with which they cut them, and transport them 
to very great distances ; second, the small degree 
of labour which is required, since the inhabitants 
employ the plants entire, or only split length- 
ways into two parts; third, in its durability, 
which may be compared to that of the best tim- 
ber ; fourth, and lastly, in the circumstance that 
their houses, all open to the air, and protected 
from the heat of the rays of the sun by a wide 
and thick roof, preserve within doors a cool and 
agreeable temperature in the midst of the strong- 
est heat of the day. It is particularly in the 
mountain of Quindu, that the Guadua bamboo 
grows; it forms forests of many leagues in ex- 
tent, and appears to delight in elevated situations, 
which offer a mild temperature. It descends also 
into the very hot valleys, but is never seen on 
the high mountains. We have cut a great 
number of bamboos, and in all of them we 
have found clear water of an agreeable taste.” 
The Bambusa Guadua frequently attains the stu- 
pendous height of from 65 to 100 feet. The 
series of hollow cylinders within its stem is some- 
what regularly divided by the nodes or partitions 
at distances of from 11 to 12 inches. ‘The water 
within these cylinders, though containing traces 
of sulphates and chlorides, cannot be distinguish- 
ed from the purest water of springs, and affords 
a convenient and most grateful supply to travel- 
lers. 


The bogs and marshes of the southern counties | 


of England and Ireland may possibly, in a few 
years, be used for the highly profitable culture 
of the American bamboos, while the adjacent 


fields may be occupied with the arracacha from’ | 


the same land; and then longer and lighter stilts 
and leaping-poles than at present will be fur- 
nished to fenmen, more magnificent cover for 
wild fowl, better poles for punts and barges,— 
better spars for vessels,—lighter, stiffer, and more 
portable materials for bridges, rafts, hurdles, 
fences, and stack-supports,—superior shafts for 
wheel-carriages, for scaffolding-poles, rafters, roof 
side-timbers, flooring-joists and beams,—and a 
better material for every other purpose in which 
an elastic, stiff, straight, and durable material is 
required —Humboldt’s Plantes Equinoctiales.—The 
Materia Medica of Hindostan.—Loudon’s Garden- 
ers Magazine-—Boussingault’s Rural Economy. 


BAMPTON-NOTT. A long-woolled breed of 
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sheep, found in the fertile valleys of Devonshire 
and Somersetshire, and named from the village 
of Bampton, near the boundary-line between 
these counties. See SHEEP. 
BANANA-TREE,—botanically Musa sapientum. 
A tropical, endogenous, fruit-tree of the plantain- 
tree genus, but with the appearance and charac- 
ter of a gigantic, evergreen, oriental-looking herb. 
It seems to have been carried from Guinea to the 
Canary Islands, and from the latter to the West 
Indies; it is cultivated in Egypt, in Mexico, and 
in most other hot countries of both the old world 
and the new; and it was introduced to Great 


_ Britain in 1729, and is now cultivated for its 
fruit in the large stove-houses of some of our 
| choicest gardens. Its stem has a soft herbaceous 


appearance, grows to the height of about 20 feet, 


_ has the thickness of a man’s thigh at the lower 
part, diminishes gradually to the top, and is 
| marked with dark purple stripes and spots. 
_ leaves are often 6 feet long, and 22 inches broad, 


Its 


and sometimes much larger; they have a strong 


| fleshy midrib, and many transverse veins thence 
' to the border ; they are thin and tender, and 


easily torn by the wind; they come out from the 
centre of the top of the stem; they at first are 


rolled up, but afterwards expand quite flat, and 


turn backward; and so rapidly do they grow, 
that if a fine line is drawn across, they will be 


| seen, in the course of an hour, to have risen nearly 


an inch above it. The flowers are produced in 
bunches, and have a fine pink colour, and usually 
appear from March till October. The fruit is 
shorter, straighter, and rounder than that of the 
common plantain, or Musa paradisaica, and has 
a softer pulp, and a more luscious taste ; yet, 
though differing in size and other qualities with 
the several varieties of the species, it is always 
wondrously large and a most princely dessert. 
The banana is a valuable edible fruit in every 
country in which it is cultivated in the open air; 
and, in particular, it forms the principal vegetable 


| food of the Mexicans. Both the rapidity and the 


amount of its produce exceed those of every other 
known plant. In the course of 8 or 10 months 
after a sucker of it has been planted, clusters of 
fruit are formed; and in two months more, 
they are gathered. The stem is then cut down, 
and a fresh stem speedily grows to about two- 
thirds of the height of the former, and, in the 
course of about three months, bears fruit. The 
only culture required is to dig round the roots 
once or twice ,a-year. From 30 to 40 banana- 
trees, in Mexico, are planted on 1,076 square feet 
of ground, and, in the course of a twelvemonth, 
yield upwards of 4,400 lb. avoirdupois of fruit ; 
and on the same space of ground, in the same 
space of time, wheat produces only 33 lb., and po- 
tatoes 99 lb. 

A plant of the St. Helena variety of the banana 
in the Edinburgh Botanic garden, grows to the 
height of 14 feet, has very large leaves, and pro- 


ed fruit. The average weight of each bunch of 
its fruit is from 60 lb. to 80 lb. A plant of the 
Dacca variety, in the same garden, grows to the 
average height of 7 feet, and produces bunches of 
fruit of from 10 lb. to 20 lb. in weight. The 
variety Cavendishii or Chinensis, fruits at a small 
size, and, on that account, is introducible to a 
stove-house of comparatively small dimensions ; 
but, unless very great heat be given when it is 
developing its flower-spike, it has a great ten- 
dency to smother one half of each bunch of fruit 
in the folds of the leaves. Other varieties which 
have fruited in the Edinburgh Botanic Garden 
are the common banana, the French banana from 
Jamaica, and the strawberry-flavoured banana 
from the Mauritius, and several others recently 
introduced from the West Indies; and varieties 
which have flowered, but have fruited either not 
at all, or very poorly, are duscolor, rosacea, coc- 
cinea, and superba. A fruiting banana in a Brit 

ish hot-house may, by proper treatment, be made 
to yield fruit within a twelvemonth of its being 
planted as a sucker. The sap of the banana, ac- 
cording to a chemical examination of it by Bous- 
singault, contains gallic acid, acetic acid, com- 
mon salt, silica, and salts of lime and potash. It 
has a decidedly characteristic astringent taste, 
reddens tincture of litmus, and gives a yellow 
colour to stuffs immersed in it. Immediately 
after escaping from the plant, it is colourless and. 


limpid like water; but, on being exposed to the | 
air, it becomes turbid, and throws out flocculent 


matter of a dirty rose colour; and, after undergoing 
this change, it no longer has the power of mak- 
ing stuffs immersed in it yellow.—Jfiller’s Gar- 
dener’s Dictionary. — Foreign Q. Review.—Bous- 
singault’s Rural Economy.—Loudon’s G. Magazine 
and Hortus Britannicus. 

BANDAGE. A strip of flannel, linen, or cali- 
co, used in farriery for keeping dressings to 
wounds, holding together separated parts, com- 
pressing blood-vessels, and supporting in their 
natural position weak and protruding parts of 
the body. 

BANDS. Two stripes of wheat or other corn, 
twisted together at the ear-ends, and used as the 
binding of a sheaf. The bands ought to be laid 
in the morning, that they may not crack ; for, 
after the sun is up, the strain loses its elasticity, 
and cannot properly be twisted, but becomes 
brittle and liable to break below the ears, The 
reversing of a few of the straws in each stripe, so 
as to place their stubble ends among the ears of 
the other strains, adds greatly to the strength 
and the toughness of the bands. But though the 
bands should always be made while the morning 
dew is upon them, they ought not to be spread 
out in moist weather, lest they should sprout and 
be wasted, nor ought the sheaves to be bound up 
moist, lest they become mouldy and spoil. Farm- 
ers and stewards sometimes pay insufficient at- 
tention to the binding of their sheaves, and suffer 


duces both a very large and a very richly flavour- | the reapers, for despatch, to tie the bands just 
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underneath the ears, and the consequence is that 
the sheaves can scarcely hold together to be flung 
into the cart, and are certainly in great risk of 
falling to pieces before they are thrashed:—The 
bands of a saddle are two pieces of iron, flat, and 
three fingers broad, nailed on the bows of a sad- 
dle, one on each side, to hold the bows in the 
proper saddle-shaped situation. — 

BANE. ‘The rot in sheep. See article Ror. 

BANEBERRY, or Hers-CuristoepHER,—botan- 
ically Actea. A small genus of perennial, orna- 
mental, hardy, herbaceous plants, of the ranun- 
culus tribe. The common herb-christopher or 
spiked baneberry, Actwa spicata, grows wild in 
the mountainous woods of Great Britain, and is 
particularly abundant in the woods near Kirby- 
Lonsdale, and in some parts of Yorkshire. It 
rises to the height of about 18 inches, the foot- 
stalks of its leaves are long, and arise from the 
root ; its subordinate footstalks and its lobes 
make.a successive threefold division, so as to form 
a compound leaf of twenty-seven leaflets or lobes; 
its flower-stem also rises from the root, and is 
garnished with smaller compound leaves of the 
same form; its flowers are produced in ramose 
spikes from the top of the stalk, have a pure 
white colour, and bloom from April till June ; 
and its berries are about the size of peas, have a 
shining black colour, and ripen about Michael- 
mas, and have fetid, nauseous, and dangerous 
properties.—T'wo other species, and two or more 
varieties of these, are natives of North America, 
and have long been known in Great Britain, and 
are not unworthy of attention in ornamental 
culture. The root of one of these species is, or 
was, greatly used in many disorders by the medi- 
cal men of North America, and has the reputation 


of being an antidote to the poisonous bite of the 


rattle-snake. 

BANGLE-EARS. A deformed position in the 
ears of the horse. The deformity can be rectified, 
but not without much pain to the animal. 

BANK. See Empanxment. 

BANKRUPTCY. A term which, in its more 
general and extended sense, may be defined in- 
solvency, actual or presumed, followed by some 
open and public act denoting that the insolvency 
is irretrievable. He is a bankrupt, who, being 
insolvent, has subjected himself to the operation 


of the bankrupt laws. 


In the early ages of a state, the law of bank- 
ruptcy is uniformly cruel and oppressive. The 
unfortunate debtor is regarded as a criminal, 
without distinguishing whether his inability has 
arisen from ‘culpability or from misfortune ; and 
the law looks merely to the interest of the credi- 
tor, without paying any regard to the feelings or 
to the future comfort of the debtor. The severity 
of the Roman laws against debtors in the infancy 
of the republic, and the oppression of creditors, 
which occasioned so many popular insurrections 
and so many secessions to the Mons Sacer, are 
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ization, and as commerce becomes more extend- 
ed, less illiberal notions prevail, and the innocent 
trader, reduced to bankruptcy by misfortune, 
becomes an object of compassion rather than of 
severity. Creditors, too, begin to see that it is 
for the public interest that the funds of the bank- 
rupt should belong to the creditors at large, in- 
stead of being left to be scrambled for by the 
diligence of individuals ; and through the fre- 
quency of failures which attends the growth of 
commerce, the principles of the bankrupt-law are 
examined and matured into a regular system. 
The great fundamental principle upon which 
every code of bankrupt-law must rest is, that 
from the moment of the failure, the funds of the 
bankrupt become the common property of his 
creditors at large, and are no longer liable to be 
disposed of by himself, or to be attached by indi- 
vidual creditors. The perfection of such code 
must depend upon the manner in which this 
principle is carried into effect, by the adoption 
of a simple, economical, and speedy mode of dis- 
tributing the common fund. 

It was not till a very late period that the bank- 
rupt-law of Scotland assumed a systematic form. 
Scottish jurisconsults, indeed, at an early date, 


adopted from the Roman law the mild remedy of 


the cessio bonorum, by which an honest though 
insolvent debtor, who was willing to surrender 
all his effects to his creditors, escaped the hard- 
ship of a long imprisonment ; and by the statutes 
1621, c. 18, and 1696, c. 5, attempts were made 
to prevent insolvent debtors from granting any 
deeds in defraud of their creditors. By this last 
statute, bankruptcy was accurately defined, and 
its date being fixed, a presumption of law was 
established against all deeds granted within 60 
days of it, in favour of prior creditors. Still, 
however, no plan was devised for a general dis- 
tribution of the bankrupt’s effects. The credi- 
tors were left to proceed with their individual 
diligence as they best could, and the maxim of 
law being, “ Jus civile vigilantibus scriptum est,” 
an unfortunate debtor was, on the first suspicion 
of insolvency, overpowered with a torrent of dili- 
gence which even the best credit could scarcely 
withstand. . 

By the statute 1696, c. 5, any. person may be 
rendered a bankrupt who is at the time in Scot- 
land, and subject to its laws. The effect of this 
bankruptcy against persons who are not traders, 
is only such as to enable creditors to challenge 
undue preferences, and tc follow forth the ordi- 
nary processes for attachment and distribution of 
the funds. But by the 33° Geo. III. c. 74, a new 
process called sequestration was introduced, by 
which the whole estate of a bankrupt trader is 
adjudged from him, and vested in a trustee for 
the creditors at large. The statute describes the 
persons liable to bankruptcy by sequestration, to 
be “in general, any person who, either for him- 
self, or as agent or factor for others, seeks his 
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ship of goods or commodities.” The ruling sta- 
tute in cases of bankruptcy was, until lately, the 
54° Geo. III.,c.137. Various alterations had been 
suggested in this act, which expired in 1822, 
but was repeatedly renewed in consequence of 
the difficulty of introducing new enactments. 
A new act for regulating the sequestration of 
bankrupt estates in Scotland was at last matured, 
viz., the 2° and 3° Victoria, c. 41, which passed 
August 17th, 1839. All persons capable of enter- 
ing into trade, are liable to sequestration ; peers 
and others having privilege of parliament ; un- 
married women and widows coming under the 
description, and also married women who carry 
on trade or merchandise independent of their 
husbands. Trading companies may also be se- 
questrated ; and any debtor “who is or has been 
amerchant, trader, manufacturer, banker, broker, 
warehouseman, wharfinger, underwriter, artifi- 
cer, packer, builder, carpenter, shipwright, inn- 
keeper, hotel-keeper, stable-keeper, coach-con- 
tractor, cattle-dealer, grain-dealer, coal-dealer, 
fish-dealer, lime-burner, printer, dyer, bleacher, 
fuller, calenderer, and generally any debtor who 
seeks or has sought his living, or a material 
part thereof, for himself, or in partnership with 
another, or as an agent or factor for others, by 
using the trade of merchandise, by way of bar 
gains, exchange, barter, commission, or consign- 
ment, or by buying and selling, or by buying and 
letting for hire, or by the workmanship or manu- 
facture of goods or commodities.” <A foreigner 
who has traded to Scotland, or a Scotsman dom- 
iciled abroad, cannot be sequestrated although 
found in Scotland. 
Such are the persons lable to sequestration. 
It is next to be considered, from what acts bank- 
ruptcy is inferred, so as to authorize this process. 
Where the debtor himself concurs, no proof of bank- 
ruptcy is necessary. Where he does not concur, 
the creditor must show that certain steps of dili- 
gence have been taken against him. ‘These are, 
That the debtor shall be under diligence by horn- 
ing and caption for debt, and shall either, in 
virtue thereof, be imprisoned, or retire to a sanc- 
tuary, or fly or abscond for his personal safety, 
or defend his person by force; or being out 
of Scotland, and not liable to be imprisoned, 
by reason of privilege or personal protection, 
shall be under diligence by charge of horning, 
attended with arrestment not loosed, or poinding 
of any part of his moveables, or decree of adjudi- 
cation of any part of his estate, for payment or 
security of debt at the instance of any creditor. 
When a person comes under the description of 
the statute, and has been rendered bankrupt by 
the use of any of the diligence just mentioned, 
any one creditor, to the amount of £50, or two 
creditors to the amount of £70, or three or more 
to the amount of £100, either with or without 
the concurrence of the bankrupt, may apply by 
summary petition to the Court of Session for a 
sequestration. Where the bankrupt concurs, se- 
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questration is immediately awarded ; where he 
does not concur, a warrant is granted for serving 
the petition upon him, and if he does not appear, 
and show cause to the contrary, sequestration is 
awarded against him. The court at the same 
time appoints the creditors to meet and choose 
an interim-factor for managing the estate, and 
also appoints a subsequent meeting for choosing 
a trustee, and, under the recent act, remits to the 
sheriff of the county within which the bankrupt 


resides to pursue the routine business connected 


with the sequestration. Notice of the sequestra- 
tion must be given, within four days from its 
being awarded, in the Edinburgh Gazette, and 
also, within eight days, in the London Gazette. 
When the factor is chosen, he has power to 
take possession of the whole estate, books, and 
vouchers of the bankrupt, who is bound to grant 
powers of attorney, for recovering any effects 
he may have abroad. At the next meeting 
ordered by the court—which must be within 
six weeks, and not less than four of the first de- 
liverance on the petition for sequestration—the 
creditors who have produced their grounds of 
debt, and affidavits to the verity, proceed to elect 
a trustee, to whom the estate may be assigned 
for the general behoof. This trustee is to be 
chosen by a majority of the creditors in number 
and value. Two trustees may be chosen to act, the 
one failing the other, but one only can act at the 
same time. At this meeting, the bankrupt must 
exhibit a state of his affairs, and the interim- 
factor must also produce an account of his man- 
agement. 

The trustee must find security to the creditors 
for his faithful management; after which the 
Court of Session, upon application, will confirm 
his nomination, and he is then authorized to take 
possession of and uplift the estate of the bankrupt, 
and to exoner the interim-factor. The court at 
the same time appoints the bankrupt to grant a re- 
gular conveyance of his whole estate, to the trus- 
tee, under the pain of fraudulent bankruptcy, and 
failing his doing so, the court may commit him 
to prison. Whether such conveyance be granted 
or not, the whole estate is adjudged by the court 
to be vested in the trustee for behoof of the cre- 
ditors. The trustee must, within eight days of his 
appointment, apply to the sheriff to fix two days 


for the examination of the bankrupt, upon all. 


matters relating to his affairs. The bankrupt’s 
wife, and others of his family, and any other per- 
son connected with his affairs, may also be ex- 
amined. At the last of these examinations, the 
bankrupt must take an oath that he has exhibit- 
ed a full state of his affairs; and failing his doing 
so, he shall be guilty of the crime of fraudulent 
bankruptcy, and punished accordingly, and ren- 
dered infamous. The trustee may apply to the 


court to grant protections to the bankrupt from 
diligence, to enable him to attend examinations, 
and to assist in recovering his estate ; and while so 
employed, the creditors may give him an allowance 


Spe 


for his support, not exceeding three guineas a- 
week. At the meeting at which the trustee is 
elected, three commissioners are to be chosen to 
audit his accounts, to fix the commission to which 
he shall be entitled, and to advise and concur 
with him in compromises and submissions as to 
the bankrupt’s estate. These commissioners are 
not. entitled to purchase any part of the bank- 
rupt estate. 

It is the duty of the trustee to recover and 
convert into cash, as soon as possible, the estate 
of the bankrupt, which shall be a fund of division 
among those who were creditors prior to the se- 
questration. All preferences or conveyances in 
security of prior debts, which have been granted 
by the bankrupt to prior creditors within sixty 
days of the application for sequestration, are pre- 
sumed to have been fraudulent, and are liable to 
be reduced ; and all arrestments and poindings 
used by individual creditors, within the same 
period, are void, and give no preference, except 
that the Jone fide arrester or poinder is entitled 
to retain his expenses of diligence, and ten per 
cent. more on the price or appraised value. All 
bona fide transactions with the bankrupt in the 
buying and selling of goods, and paying or re- 
ceiving of money, previous to the sequestration, 
are safe from challenge. 

The trustee must keep regular accounts, and 
lodge the money recovered ina bank; and where 
sufficient funds are realized, the first dividend is 
payable on the first day after the expiration of 
eight months from the date of the first deli- 
verance, and after due advertisement, a dividend 
shall be paid to those creditors who have pro- 
duced their grounds of debt and affidavits. When 
the term of payment of any debt is not arrived 
a proportional discount shall be made, and the 
debt ranked accordingly. Where a debt is con- 
tingent, a dividend corresponding to the debt 
shall be set aside and deposited in the bank until 
the contingency be declared. At the end of 
twelve months, a second dividend shall be made ; 
and, in like manner, dividends at the end of 
every four months, till the whole funds be divid- 
ed. But at the expiry of a year and a half from 
the sequestration, four-fifths of the creditors may 
order the whole outstanding debts, &c., belong- 
ing to the estate to be sold, for the purpose of 
making a final division. 

After the second dividend, the bankrupt, with 
concurrence of the trustee and four-fifths of the 
creditors in number and value, may apply to the 
court, who are authorized to grant him a final 
discharge of all debts contracted prior to the se- 
questration, if cause be not shown to the con- 
trary. 

As it is sometimes for the advantage of all par- 


_ ties to settle by composition, the statute declares, 


that the bankrupt may, at the meeting after his 
second examination, offer to settle by composi- 
tion ; and if this offer is approved of by nine- 
tenths in value of the creditors present, another 
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meeting shall be called to consider of it; and if 
at this second meeting nine-tenths of the credi- 
tors approve of the offer, a report of the proceed- 
ings shall be laid before the court; and if it shall 
appear that the offer is reasonable, and has been 
assented to by a majority in number and nine- 
tenths in value of the whole creditors assembled, 
the proceedings in the sequestration shall cease, 
and the court shall declare the trustee exoner- 
ated, and the bankrupt discharged, except as to 
the payment of the composition. 

Such are the general outlines of the law of 
bankruptcy in Scotland. It resembles that of 
England in some of its general features, though 
there is a strong and marked distinction betwixt 
the two systems in many particulars. 

In England traders only, as defined by the sta- 
tute 6° George IV. c. 16, can be made bankrupt. 
The effects of every other description of persons 
are left to the remedies of common law, and 
to be attached and carried off by the diligence of 
individual creditors, but by 7° and 8° Vict., c. 70, 
@ person not coming within the operation of the 
bankrupt acts, may present a petition to the 
Court-of-bankruptcy, and, on compliance with 
the terms of the act, may effect a composition 
with his creditors, and obtain protection from 
arrest. 

Certain acts are defined by the statute 6° Geo. 
IV., c. 16, as marks of bankruptcy. The act en- 
acts, that if any trader shall depart this realm, 
that is with a view to defraud his creditors, of 
which intention a jury must decide; or being 
out of this realm shall remain abroad, the word 
realm here meaning simply the jurisdiction of the 
English courts ; or “shall depart from his dwell- 
ing-house, or otherwise absent himself, or begin 
to keep his house,” that is to deny himself to his 
creditors, or “suffer himself to be arrested, or 
his goods, money, or chattels, to be attached or 
sequestrated, or taken in execution, or make any 
fraudulent grant or conveyance of any of his 
lands, tenements, goods, or chattels,” or make 
any fraudulent surrender or gift thereof, every 
such trader so doing, “with intent to defeat or 
delay his creditors,” shall be deemed thereby to 
have committed an act of bankruptcy. The 5° 
and 6° Vict., c. 122, added to the list of persons 
who may be made bankrupt. With regard to 
arrest, however, it is to be observed that the 
presumption of insolvency will only arise from 
it if the party remain in prison 21 days with- 
out being able to promise bail. The commis- 
sion of any one of these acts invalidates all 
the debtor’s future transactions, and—until the 
1° & 2° Will. IV., c. 56—entitled a creditor, toa 
certain extent, to apply for a commission of 
bankruptcy, which was immediately granted, of 
course, by the Lord-chancellor vesting the bank- 
rupt’s estate in certain commissioners, who were 
empowered to lock up his shop, and to order his 
person into custody to undergo the necessary ex- 
aminations. As this commission was granted 
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| of bankruptcy resident in the country. 


without the knowledge of the bankrupt, and 
meant to come suddenly upon him, certain pre- 
cautions“were used to prevent its being malici- 
ously sued out. The act 1° & 2° Will. IV., c. 56, 
abolished commissions, and substituted fiats of 
bankruptcy in their place. These fiats were issu- 
ed by the Lord-chancellor, the Master-of-the- 
rolls, the Vice-chancellor, or a Master-in-chancery, 
upon the petition of any one creditor whose debt 
amounted to £100 ; or of two creditors, not being 
partners, whose debts amounted to £150: or of 
three or more creditors whose debts amounted to 
£200. The fiat authorizes the petitioning credi- 
tor, or creditors, to prosecute his claims in the 
Court-of-bankruptcy, or before the commissioners 
By 5° 
and 6° Vict., c. 122, the Privy-council is em- 


| powered to establish district-courts of bankruptcy, 


with two commissioners to each court, two re- 
gistrars, and from two to four official-assignees ; 
and such courts have been established at Bir- 
mingham, Bristol, Exeter, Leeds, Liverpool, Man- 
chester, and Newcastle. By this last act, the 
debt of a petitioning creditor need not exceed 
£50; or of two, £70; and three creditors whose 
joint debts amount to £100 may petition. 

The commissioners take proof of the bank- 
ruptcy, and of the debtor’s being a trader. The 
trader adjudged a bankrupt is allowed five days 
notice before the adjudication is advertised ; but 
if he cannot show cause against it, the commis- 
sioners appoint two meetings to he advertised. 
At these meetings the debts are proved; and 
at the first of them assignees are chosen, in 


whom the estate is vested for behoof of the cred-’ 
| ators. 


The whole estate of the bankrupt is vested in 
the assignees, as it stood in his person when the 
first act of bankruptcy was committed. After 
that date, therefore, all his transactions are void 
and null. It is, however, provided by Sir Sam- 
uel Romilly’s bill, 46° Geo. III., c. 135, that all 
conveyances, all payments by and to, and all con- 
tracts and dealings by and with a bankrupt, 
made more than two calendar months before the 
date of the commission, shall be valid, notwith- 
standing any prior act of bankruptcy, if the per- 
son so dealing had not at the time any notice of 
such prior act. It was provided by 19° Geo. II. 
c, 32, that no money paid by a bankrupt to a 
bona fide real creditor in the course of trade, even 
after an act of bankruptcy, should be liable to be 
refunded. A bankrupt who conceals goods to the 
value of £10 is guilty of felony, and liable to 
transportation for life. 

When the assignees have recovered all they 
can, they must after four, or within twelve 
months, give notice of a meeting for a dividend. 
The commissioners then direct the dividend to 
be issued at so much a pound. 

Within eighteen months from issuing the com- 
mission, a second and final dividend is ordered, if 
there be any thing remaining ; and if there be a 
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surplus after all the debts are paid, it belongs to 
the bankrupt. 

By the 6° George IV., c. 16, if the bankrupt 
conformed in all respects to the statutes, and if 
the creditors, or four-fifths of them in number 
and value, signed a certificate to that purport, 
the commissioners were to authenticate the same, 
and transmit it to the Lord-chancellor, who, upon 
oath made by the bankrupt, that it was obtained 
without fraud, might allow the same, or disallow 
it on cause shown by any creditor. If it was 
allowed, the bankrupt was entitled to an allow- 
ance out of his effects to put him in a way of 
industry. This allowance was proportioned to 
the amount of the dividend on his estate, but 
might never exceed £300. The bankrupt was 
also, by his certificate, discharged for ever from 
all claims for any debts which were proved or 
proveable under the commission. By the 5° and 
6° Vict., c. 122, the court acting in the prosecu- 
tion of any fiat in bankruptcy dispenses with the 
signatures of creditors, but holds a public sitting, 
of which due notice is given in the London Ga- 
zette, and at such sitting will hear any creditors 
against the certificate being allowed, but will 
judge for itself of the validity of their objections. 

Such is the law of England. regarding traders. 
All other persons remain subject to the common 
law, both as to their person and effects. 
are liable to perpetual imprisonment, unless re- 
lieved by the insolvent acts occasionally past, or 
by the provisions of what is called the Lords’ act. 
By this statute it is provided, that a debtor in- 
carcerated for a debt under £300, may petition 
the courts for liberation, which will be granted 
on conveying to his creditors all his effects. Had 
the enactment ended here, it would indeed have 
been a most salutary provision, equal in kind, 
though not in extent, to the Scotch process of 
cessio bonorum, but it goes on to declare, that if 
the incarcerating creditor shall object to the lib- 
eration, and shall find security for an aliment to 
the debtor, not exceeding two shillings and four- 
pence weekly, he may detain him in prison. See 
Bell’s Commentaries on the Law of Scotland in re- 
lation to Bankruptcy.—Cooke and Cullen’s Treatises 
on the Bankrupt Law of England—Burton on the 
Law of Bankruptey, Insolvency, and Mercantile 
Sequestration in Scotland. 

BANKSIA. A genus of evergreen, ornamen- 
tal, Australian shrubs and small trees, of the 
protea tribe. They are named in compliment to 
Sir Joseph Banks; they give a striking feature to 
the landscape in their native country; and they 
are much admired in the conservatories of Kurope 
for their fine outline, their handsome foliage, and 
their remarkable and imposing heads of flowers. 
Five species were introduced to Britain in 1788; 
nearly forty species have been introduced since 
that time; and probably a considerable number 
more may yet be discovered. They occur on 
rocky grounds or on sandy forest land, in all the 
known parts of continental Australia; but they 
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abound chiefly in the least torrid parts of that 
country, and occur in the most fertile tracts of 
the Swan river colony ; and, except in the last of 
these districts, they are usually regarded as indi- 
cations of the barrenness of the soil. Their usual 
name among the Australian colonists is honey- 
suckle trees; but they possess little to justify it, 
and have scarcely a property in common with 
either the woodbine or the azalea. The broad- 
leaved species has a height of about 30 feet, the 
saw-leaved, the oblong-leaved, and the taller spe- 
cies have a height of from 15 to 20 feet, and the 
entire-leaved and the verticillate species have a 
height of about 12 feet; but nearly all the other 
species vary in height from 14 to 6 feet. The 
leaves of all the species are hard and dry, and, in 
general, are cut in the edges while the plants are 
young, and undivided when the plants are old; 
and they have a dull green colour on their upper 
| side, but are usually white or very pale green on 
the lower. The flowers are small, narrow, tubu- 
‘lar calyxes, closely compacted, sometimes to the 
number of six hundred or upwards, into oblong, 
vertically-situated heads; they do not fall when 
the season of bloom is over, but wither, become 
brown, and remain attached to the axis of the 
head; and in the coccinea species they are scar- 
let, in the sea-shore species orange, in the south- 
ern and the rival species green, and in most of 
the other species yellow. Most of the species are 
propagated from cuttings, and thrive best in 
sandy peat or in peat and loam. . 

BANYAN-TREE,—botanically Ficus Indica. 
A remarkable, evergreen, ornamental Indian tree, 
of the fig-tree genus. It was introduced to the 
hot-houses of Great Britain from India in 1759, 
and usually grows to the height of about 30 feet. 
In its native woods, fibres descend from the un- 
derside of its horizontal branches, grow down- 
ward to the earth, take root, increase in bulk, 
and ultimately become so many stems and props 
of the tree; and, in this country, in at least one 
instance, similar shoots, to the number of thir- 
teen, have been coaxed down to rooting condition 
in the soil by means of -rocket-cases, filled with 
equal parts of white sand and sifted loam. 

BAOBAB. See ApANsontia. 

BARB. A noble breed of horses, taking its 
name from Barbary, and reared by the Moors of 
that country and Morocco. The common horse 
of Barbary is a very inferior animal, either of dif- 
ferent origin from the true barb or exceedingly 
deteriorated. The barb was introduced by the 
Moors to Spain ; but there also it has greatly de- 
generated. The true barb of the present day is 
to be found chiefly among the wild nomadic 
tribes of the Barbary and Morocco deserts. His 
chest is long and slender, and rises beautifully 
from the withers; his mane is small; his head is 
well-shaped, small, and lean; his shoulders are 
flat and slender; his withers are narrow and 
plump ; his back is straight and short; his flanks 
and sides are round and do not belly out; his 
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haunches are well-shaped and firm; his croup is 
generally somewhat long ; his tail is placed pretty 
high; his thigh is well-shaped and seldom flat ; 
his legs are well-shaped, handsome, and without 
long hair at the pastern joint; and his feet are 
well made, but his pastern is often long. Yet a 
member of the Jockey Club would pronounce his 
head large and clumsy, his neck short and thick, 
and his body and legs so long and slender as to 
resemble those of the greyhound, and be quite 
out of symmetry with the normal proportions of 
the horse. The barb, in fact, is not eminent for 
either beauty or symmetry ; but is altogether un- 
rivalled for speed, lightness, abstinence, endur- 
ance, temper, and the impartation of good pro- 
perties in the improving of a breed. A barb, in 
its native country, is saddled and mounted at two 
years of age, and cropped in tail and mane till 
six years of age; it is never either combed or 
castrated; and after its sixth year, it is never 
cropped. The male alone is used for the saddle; 
and the female is kept merely for the purpose of 
breeding. The barb has afforded the chief con- 
tribution to the excellence of the Spanish horse; 
and he was early introduced for the improvement 
of our English breeds. The Godolphine Arabian, 
from whom some of the best English racing- 
horses have descended, was a barb; and eight or 
nine of the most celebrated turf brood-mares of 
the last century in England were barbs. See 
article Horss. 

BARBACENIA. A beautiful and recently dis- 
covered genus of tender evergreen herbaceous 
plants, of the hoemodorum tribe. Twelve species 
are already known to botanists; and the purple 
species has recently been introduced to our hot- 
houses from Brazil, grows 14 foot high, and has 
carex-like leaves, and lively, purple flowers,—the 
latter appearing in July. 

BARBADOES CEDAR. See Juniper. 

BARBADOES CHERRY,—botanically JA/al- 
pighia. A genus of tropical, evergreen, orna- 
mental and fruit shrubs, forming the type of the 
natural order malpighiaceze. This order com- 
prises 13 genera, and has contributed to our hot- 
houses upwards of 70 species. Most have firm, 
neat foliage, and showy pink or yellow flowers; 
and many are remarkable for stinging bristles or 
prurient hairs, resembling cowitch. Their tim- 
ber has a dark red colour; and their bark has 
been used in medicine as a febrifuge. About a 
dozen species of the Barbadoes cherry genus are 
cultivated in our hot-houses; and seven or eight 
more are known to botanists. The fruit of one 
of the species is extensively eaten in the West 
Indies as a succedaneum for cherries; yet though 
possessing a pleasant subacid flavour, is but of 
indifferent nature. All the introduced species 
have long been valued for the fine appearance 
which their flowers make during most of the 
dullest portion of the year, from December till 
the end of March. They are propagated from 
seeds or cuttings in peat and loam. 
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BARBADOES GOOSEBERRY, — botanicaily | box-leaved, the empetrum-leaved, and the un- 


Pereskia. 
American cacti, of the opuntia division. Four 
species, all ranking as evergreen fruiting shrubs, 
have been introduced to British conservatories ; 
and two of these were included in the old genus 
cactus. The species longest and mest generally 
known is called gooseberry in America and blad- 
apple by the Dutch; it has many slender branches, 
which must be supported on stakes or will trail 
on any plants in their vicinity; it has tufts of 
long whitish spines over both stem and branches; 
its leaves are roundish, and very thick and suc- 
culent; and its fruit is about the size of a wal- 
nut, containing a white mucilaginous pulp, and 
having on its exterior tufts of small leaves. All 
the species are propagated from cuttings in sandy 
peat. See the article Cactus. 

BARBADOES LILY. A species of AmMaRYLLIs: 
which see. 

BARBAREHA. See Winter Cress. 

BARBELS or Barzs. Inflamed knots or ex- 
erescences of flesh, in the mouth of the horse or the 
cow. They are formed sometimes during catarrh, 
and more frequently during any inflamed condi- 
tion of the mouth; and they usually accumulate 
under the tongue, and may be fully seen by 
drawing it aside. The method of cure recom- 
mended in old works on farriery, and still prac- 
tised by most cattle doctors, is to cut or burn 


| them away; but this both inflicts very unneces- 


sary pain upon the animal, and incurs a serious 
danger of converting the barbels into severe and 
even gangrenous ulcers. A mere cathartic and 


| a little patience may be sufficient; or if any ten- 


dency to ulceration should appear, an alum wash 
will be enough. Should any abscess be formed 
in consequence of bad treatment, first chloride of 
lime and afterwards an alum wash or an infusion 
of catechu may be applied. 


BARBERRY, or Prpprrrper- Busu,—botani- | 


cally Berberts. A genus of ornamental and fruit 
shrubs, forming the type of the natural order 
berberideze. This order comprises 7 genera; but 
its principal interest is concentrated in the old 
genus berberis, comprising the present genus 
mahonia. Most of the other genera consist of 
low, uninteresting herbaceous plants; yet nan- 
dina, which is one of them, consists of a single 
species of elegant Japanese shrubs. About twenty 
species of the genus berberis, exclusive of varie- 
ties, are cultivated in the gardens of Great Bri- 
tain; and many remarkably fine species in Chili 
and India have not yet been introduced. All the 


species possess both beauty and general interest ; 
and the pinnate-leaved sort, now called Mahonias, 


are particularly elegant. See Manonia. The 
sweet-fruited species, the Canadian species, and 
all the varieties of the commen species are fruit 
shrubs; the emarginate, the holly-leaved, the 


| various leaved, the Asiatic, the awned, Wallich’s, 


the ruscus-leaved, the whitened leaved, the meek, 


and the twiggy species are evergreen shrubs; the 


A genus of West Indian and South ; armed species are evergreen undershrubs; and 


the common, the hawthorn-leaved, the Iberian, 
the Provence, the Daurian, the Chinese, the Cre- 
tan, and the many-flowered species are deciduous 
shrubs. The common species and two or three 
others grow to the height of about 8 feet; but 
most range between 2 and 6 feet. All carry 
yellow flowers; and most bloom in April and 
May. An astringent property resides in the 
bark and stem of most of the genus; and both 
astringency and acidity reside in the berries of 
nearly all. 

The common barberry, Berberis vulgaris, grows 
naturally in the hedges of England, and in most 
other parts of Europe, but is cultivated in gar- 
dens for its fruit. It prefers light and chalky 
soils, and often grows to the height of from 8 to 
10 feet. Many stems rise from one root; their 
bark is white on the outside and yellow on the 
inside; sharp thorns, usually growing in threes, 
arm both the stems and the branches ; the leaves 
are oval, obtuse, and slightly serrated ; the flowers 
are produced, in small bundles, from the wings of 
the leaves, like those of the currant bush; and 
the fruit is oval, and at first green, but afterwards 
a fine red. Six well established varieties, all cul- 
tivated and valued for their fruit, are now to be 
met with in the nurseries, and are designated 
violacea, alba, lutea, purpurea, nigra, asperma, and 
duleis, or violet-fruited, white-fruited, yellow- 
fruited, purple-fruited, black-fruited, seedless, 
and sweet-fruited. Only the first and the second 
of these varieties, however, are indigenous, the 
others having been imported from the continent 
of Europe. The white-fruited variety has whiter 
bark and lighter green leaves than the normal 
variety, but it seldom bears fruit. The seedless 
variety was long supposed by the most eminent 
horticulturists to be only accidental in very old 


plants; but it is now ascertained to be strictly | 


permanent, and to maintain its characteristic in 
young and healthy plants on the most favourable 
soil; and it is sometimes designated the maiden 
barberry. The other varieties are distinguished 
chiefly by the peculiar colour or flavour of their 
fruit. All the varieties may be propagated from 
either suckers or layers. Plants raised from 
suckers are subject to a profuse and annoying 
growth of .new suckers, and are less desirable 
than plants raised from layers. Young shoots of 
one season should be layered at the falling of the 
leaf in autumn; and the plants from them ought, 
exactly a twelvemonth after, to be removed to 
their final situation. The plants, when cultivated 
for fruit, ought to be placed singly, not in hedges ; 
and all their suckers and their gross shoots should 
be pruned out every autumn. The Canadian 
species, which is also cultivated for its fruit, was 
formerly in more reputation than at present: its 
leaves are much broader and shorter than those 
of the common species; and its fruit, when ripe, 
is black. The Chinese and the emarginate spe- 
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cies are best propagated by grafting; but all the 
other species are propagated in the same method 
of layering as the common species. 

The barberry has long—though most eminent 
phytologists think it has unjustly—had the bad 
fame of exerting a poisonous influence upon corn, 
particularly upon wheat. “This,” says Marshall, 
“is a circumstance which has been long known 
to the common farmers in different parts of the 
kingdom, especially in Norfolk, where the farmers 
are more observant and much more enlightened 
than those useful members of society generally 
are. The idea, nevertheless, has been treated by 
theoretical writers on husbandry as chimerical 
and superstitious, and has been brought forward 
as one of those vulgar errors of farmers which 


- ought to induce gentlemen and men of genius to 


rescue so useful a science as that of agriculture 
out of the hands of ignorance. Being, however, 
always ready to hear the opinion of professional 
men, and having been assured by many sensible 


- farmers of the truth of this matter, we had a few 


years ago a barberry bush planted, in the month 
of February, in the centre of a large piece of 
wheat. No obvious effect took place until the 
corn began to change its colour before harvest, 
when a long blackening stripe became so conspi- 
cuous amongst the growing whiteness of the 
wheat, that it might have been distinguished at 
a mile’s distance. It resembled the tail of a 
comet, the bush representing the comet itself; 
and what rendered the experiment striking, 
whilst on one side the effect did not reach more 
than three or four feet, on the opposite side it 
was obvious to the distance of ten or twelve 
yards, notwithstanding the top of the shrub 
planted was not much larger than the head. At 
harvest, the ears of wheat which grew in the im- 
mediate neighbourhood of the bush, stood erect, 
the grains shrivelled and empty ; as the distance 
from the barberry increased, the effect lessened, 
vanishing imperceptibly ; whilst the grain of the 
rest of the field was of a good quality.” The 
Rey. Dr. Singer, the author of the Agricultural 
Report of Dumfries-shire, in a short paper among 
the published Transactions of the Highland So- 
ciety, states an apparently strong fact or two re- 
specting the devastations of rust or mildew on 
corn-crops, and the identification of the cause of 
it with the influence of the barberry. “On one 
farm alone,” says he, “that of Kirkbank, on the 
estate of Annandale, Mr. John Aitken, the re- 
spectable tenant, lost about £100 in his oat crops 
yearly ; and altogether the damage in this county 
was, without doubt, considerably above £1,000 
yearly. The views of Sir Joseph Banks, and of 
some intelligent practical farmers, relative to the 
evil influence of the Berberis vulgaris, induced 
the late Admiral Sir William Johnstone Hope to 
give orders for the total extirpation of the bar- 
berry bushes which grew intermixed with thorns 
in the hedge-rows; and since that was done, and 
for above twenty years, no such distemper has 
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appeared in these fields. The same thing has 
been done in some parts of Ayrshire, and the 
same result has followed.” ‘The same unsparing 
extirpation of the barberry from hedges, though 
far from being in every case followed by any ob- 


-servable good effects, has been general or almost 


universal throughout England. 

Yet, even in the face of these seemingly strong 
facts, we are not at all disposed to concur in the 
accusation against the barberry. Mere theory, 
indeed, even though vindicated by the scientific 
observations of such distinguished phytologists 
as Duhamel, Broussonet, and others, would not 
induce us to resist a general and well-concocted 
testimony by farmers. But practical agricul- 
turists themselves are far from being unanimous 
in denouncing the barberry, and many of them 
concur with experimental phytologists of the 
highest credit in declaring it perfectly innocuous. 
L. A Staudinger, an experienced and enlightened 
cultivator at Flotbeck, near Hamburg, made ob- 
servations on mildew and ergot between the years 
1799 and 1830, and, in a published report of them, 
has completely exonerated the barberry. Horne- 
mann planted wheat and surrounded it with bar- 
berry bushes in the botanic garden of Copenhagen; 
yet, though he repeated the experiment several 
times, he did not obtain any mildew. Jussieu 
conducted a similar experiment with the same 
result, in the garden of Trianon. Mr. Knight 
also conducted a similar experiment, enjoyed an 
opportunity of seeing the wheat mildewed during 
the course of his experiment, and ascertained, by 
careful examination, and by a series of compara- 
tive trials, that the barberry was not to be 
blamed for the mildew. The Rev. Mr. Henslow. 
professor of botany in Cambridge, likewise had 


opportunity of instituting examination of mildew 


in the vicinity of the barberry, and ascertained 
that it might with as much plausibility be as- 
cribed to the shade of trees or the wetness of the 
soil as to the influence of this plant. “To those,” 
says Professor Henslow, ‘“ who feel as interested 
as myself in having this question settled beyond 
dispute, and who may possess the opportunity for 
doing so, I would suggest the following experi- 
ment. Let barberry bushes be planted in the 
middle of some fields, and protected by fences; 
let it be observed whether the corn grown in 
those fields is mildewed, and the circumstances 
under which this happens accurately noted ; let 
all failures be equally recorded. If the results of 
these experiments should tell to the prejudice of 
the barberry, I would willingly travel many miles 
to be convinced, by personal inspection, that 
this pretty and botanically interesting shrub had 
really caused the evil imputed to it.” The bar- 
berry is subject to attack from a minute para- 
sitic fungus called Ae¢dium berberidis, and wheat 
is subject to attack from a quite different minute 
parasitic fungus called Puccinia graminis ; and 
the general accusation against the barberry seems 
to have mainly, if not even wholly, arisen from 
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the confounding of these fungi. See the articles 
Aicipium, Puccinra, and Miupew. 

The marmalade of barberries has the reputa- 
tion of being, not only an agreeable condiment, 
but an excellent diuretic, and a cleanser of the 
stomach. The French call barberries and spinach 
the besoms of the stomach, les balais de (estomac. 
To make marmalade of barberries, wash and stone 
any quantity of the berries; boil them, with a 
quarter of a pint of water to each stone of the 
berries, in a clean and newly-tinned stewpan, till 
they are reduced to a mash; boil the mash till it 
acquires the thickness of a paste ; mix with this 
paste a well clarified syrup, prepared in the pro- 
portion of 14 pound of sugar and a pint of water 
to each pound of the berries; heat and stir the 
mixture up to a temperature immediately short 
of the boiling-point ; and finally decant the pre- 
paration into preserve-pots. Pickled barberries 
are prepared with a pickle in the proportions of 
a gallon of vinegar, four ounces of common salt, 
an ounce of powdered ginger, a little sliced horse- 
radish, a pound of refined sugar, and a pint of 
barberry juice boiled with a little salt and water. 
Inferior berries are used for making the barberry 
juice; and the best bunches of the best berries 
are used as the berries to be pickled. The root 
of the barberry contains about 17°6 per cent. of 
the yellow colouring matter called Jerberin, 
which is employed in staining Morocco leather. 
—Miller’s Dictionary. Quarterly Journal of Agri- 
culture—Transactions of the Highland Society.— 
Journal of the Royal Agricultural Society of Hng- 
land.—Marshal’s Rural Economy of the Midland 
Counties.—Marshall’s Rural Economy of Norfolk. 
—The Farmer's Magazine. 

BARBS. See Barsets. 

BARDANA. ‘The woolly-headed burdock. It 


belongs to the thistle division of the composite 


tribe of plants, and was formerly called by botan- 
ists Bardana tomentosum, but is now included in 
the genus aretium. It isa biennial weed of the 
waste grounds of Britain, grows to the height of 


3 feet, and produces a purple flower in July and 


August. 

BARILLA. A mixed salt of soda, well known 
in commerce, and extensively used in the manu- 
facture of soap and glass. It is principally pre- 
pared by lixiviating the ashes of the plants Sal- 
sola soda and Salicornia herbacea ; and these plants 
are extensively cultivated for the preparation of it 
in the Spanish provinces of Vaiencia and Murcia. 
The purest barilla, though: chiefly consisting of 
carbonate of soda, and though well fitted for the 
manufacturing processes in which it is employed, 
always contains some proportion of sulphate of 
soda, sulphate of potash, chloride of sodium, and 
chloride of potash. The part which barilla might 
play in the practical applications of agricultural 
chemistry, is amply indicated by our articles on 
Ankattes and Asus. In 1842, the quantity of 
barilla and alkali imported into the United King- 


dom amounted to 43,300 cwts., whereof nearly , 


BARK. 


one-half was from Spain and the Balearic is- 
lands, 

BARK. The external coating of the stem, 
branches, and roots of plants. In endogenous or 
monocotyledonous plants, it is so persistent with 
the central portion of the stem that it cannot be 
separated except by a violent rupture of its own 
fabric and a laceration of the tissue immediately 
below it; but in exogenous herbaceous plants, it 
can always be separated by careful manipulation; 
and in exogenous woody plants, it every spring 
spontaneously separates its whole sheath from 
the enclosed wood of the previous year, and even- 
tually accumulates excrementitious layers or 
plate-like masses of dead matter on its own ex- 
terior. Hndogens achieve their growth solely by 
enlargements and elongations of the central por- 
tion of their stems, and hence their bark never 


shifts its position, and can experience no other | 


change in relation to the rest of the organism 
than mere increase of quantity; but lgneous 
exogens achieve their growth by annual deposits 
of woody matter on the exterior of their dura- 
men and annual deposits of cortical matter in 
the interior of their sheath, and hence their bark 
is organically forced to undergo an annual change 
of its position, and chemically subjected to an 
eventual constitutional change of its exterior 
portion, both by the outward pressure of the 
new deposits of wood and the intrinsic enlarge- 
ment of its own accessions of substance. 
Exogenous bark, such as that of all the hardy 
trees and shrubs of our climate, consists, as to its 
sound or living portions, of three distinct parts, 


—first, the liber or inner bark, which is situated | 


next the wood,—second, the cellular tissue or 
parenchyma, which has a fine green colour in the 
bark of the stem and branches, but is colourless 
in the bark of the root,—and, third, the epider- 
mis or outer bark, which constitutes the skin or 
really exterior covering of the whole plant. The 
liber of the first year consists of a layer of cellu- 
lar matter and a layer of woody matter, jointly 
constituting an annual cortical deposit; and 
the liber of future years consists of the aggre- 
gate number of cortical deposits, precisely cor- 


responding to the number of concentric deposits | 
of enclosed wood. Were not the formation of | 
the bark affected by a disturbing force, the suc- | 


cessive layers of the liber would be as regularly 
arranged and as strictly concentric as the succes- 
sive layers of the wood ; but in consequence of 
the strong and incessant lateral strain exerted 
upon it by the wood’s perpetual increase in dia- 
meter, it soon loses all trace of regularity, and be- 
comes a confused mass of cellular tissue and 
woody tubes. Yet the liber of some old plants 
can easily be peeled into layer after layer, and, 
in some rare instances, has been peeled into so 
many as one hundred and fifty layers; though 
its capability of being thus mechanically separ- 
ated into layers is probably occasioned less by 
the depositional mode of its formation, than by 
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the relative arrangement of the ultimate vesicles 
of which it is composed. “In aged trunks,” says 
Keith, “ the outer layers are coarse and loose in 
their texture, exhibiting individually a consider- 
ably indurated, but very irregular network, com- 
posed of bundles of longitudinal fibres, not as- 
cending the stem directly, but winding more or 
less around the axis of the plant. As the layers 
recede from the circumference, the network 
which they form is finer, though still very irre- 
gular, and their texture more compact. Yet the 
meshes of the several layers often correspond, 
and form, at least in aged trunks, pyramidal 
apertures, or widen into large gaps or chinks, as 
in the trunk of the oak or elm, exhibiting still 
the rough traces of the original network. In 
young trees or shoots, the apertures formed by 
the coincidence of the meshes are not yet left 
empty, but are occupied by a pulp somewhat 
compressed, which traverses the longitudinal 
fibres, and binds and cements them together.” 
The liber, however, according to the use of the 
word by some phytologists, comprises only the 
innermost layer of a plant of any age, and, in 
the same manner as the alburnum, exists during 
only one year, or till thrust out of its position by 
the next annual deposit ; and this innermost 
layer, whether permitted to monopolize the 
name of liber or not, is always the finest and 
most delicate of the cortical layers, soft, smooth, 
flexible, capable of being reduced or subdivided 
into an absolute film, and often though not always 
exhibiting the most beautiful reticulation. 

The parenchyma consists of hexagonal cells con- 
taining a green-coloured juice in the branches and 
main body of the stem, and a colourless juice in 
the root and the portion of the stem beneath the 
surface of the soil; and even when the paren- 
chyma is covered by a thick and indurated epider- 
mis, the greenness of it in the parts above ground 
exists, and may easily be seen in any spot by the 
removal of a small portion of the epidermis. 
Plate VI. Fig. 1, exhibits the regular structure 
of the parenchyma or cellular substance, as seen 
under a powerful microscope. A transverse sec- 
tion of the hexagonal cells is seen in a, a verti- 
cal section of the same in 6, That the sides of 
the cells are common to those that are adjacent, 
appears from ¢. In J/g. 2a portion of cellular 
substance, with more porous membranes, and 
more elongated cells, is shown. F%g. 3 is an ex- 
ample of lengthened cells, pierced by pores in 
regular order. Jig. 4 is another specimen of 
cellular substance containing fissures as well as 
pores. In the early period of vegetable life, the 
cellular network-forms a number of lacunee, 
which, when matured, become a series of vessels, 
which in monocotyledonous plants are always 
found in the middle of woody fibres, or compose 
the greater part of them ; while in dicotyledonous 
plants, they appear to be disposed at random 
throughout the wood. Mirbel describes four 
kinds of these tubes : viz., 1st, The simple or con- 
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tinuous tubes, which commonly contain those re- 
sinous and oily juices which are known as the 
‘ proper juices’ of a plant. This class of pores is 
very distinct in the Euphorbie. They are shown 
in Fig. 5, Plate VI, 2d, The porous tube, the 
coats of which are penetrated by small holes in 
regular series. It is found chiefly in hard woods. 
See F%g. 6. 3d, The false air-vessels, which are | 
tubes transversely cut by parallel fissures. See 
Fig, 7. They are numerous in the vine. 4th, 
Air-vessels, chiefly found around the pith, and 
formed by the turnings of fibres from right to 
left. ig. 8 represents true spiral air-vessels of 
different sizes; (1g. 9, a large tube, with some 
of the spiral turns untwisted. 2g. 10 represents 
the whole of these organs united. 

On young shoots and stems, the epidermis ap- 
pears as if it were a thin transparent membrane 
without any vascular formation, yet, when exam- 
ined through very powerful glasses, it is seen to 
possess minute retiform vessels. J/g. 11,in Plate | 
VI, represents a portion of imperforate cuticle ; 
Fig. 12, a portion with elongated pores. In fig. 
13 a portion of ‘ velvety cuticle’ is represented; 
in which the magnified elevated points are 
merely an external elongation of the surface of 
the cellular membranes, or a kind of protrusion 
formed by that substance. Both the paren- 
chyma and the epidermis, however, belong rather 
to the young and soft parts of a plant than to 
the stems and older branches of trees and shrubs; 
and whenever ligneous plants pass the period of 
youth, the bark of their stem loses all paren- 
chyma and epidermis, and begins to convert even 
the outer layers of the liber into dead matter, 
and to commence a constant series of effort, to 
throw them away. The thin transparent skin 
which constitutes the epidermis is ruptured, and 
never afterwards renewed; the green matter of 
the parenchyma, after exposure to the air, be- 
comes brown, and loses its vitality; the outer- 
most layers of the liber harden, die, and crack ; 
an exterior, many-shaped, and even amorphous 
coating of dead or excrementitious matter is 
formed; and a constant struggle of the enclosed 
living plant goes on to free itself of this dead 
matter, either by the exfoliation of layer after 
layer as in the case of the birch, or by the rejec- 
tion of considerable plates or nodules as in the 
case of the plane-tree and the pine.—In such 
monocotyledonous plants as are strictly endo- 
genous, or effect their growth by simple en- 
largement of the centre of their stems, the bark 
undergoes no other change, from infancy to old 
age, than to lose its green colour, and become 
more fibrous; and in such monocotyledonous 
plants as are acrogenous, or effect their growth 
principally by elongation of their centre, it un- 
dergoes no other change than to become more | 
compact or indurated. 

The bark protects the enclosed wood and its 
own innermost layers from the effects of incle- 
mency and vicissitude in the weather ; and there- 
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fore has either a thicker or otherwise a more 
protective structure in exogens than in endo- 
gens, in trees of the temperate zone than in those 
of the tropics, and in trees of alpine or other very 
cold districts than in those of moderately warm 
plains.—Exogenous bark serves also the grand 
| purpose of conveying down for secretion, in its 
own layers, in the wood, and in the roots, certain 
| fluids which have been elaborated by the leaves 
out of the ascending sap of the plant and the 
gases of the atmosphere. It is penetrated by the 
medullary rays as fully as the wood, and is con- 
nected with them by myriads of points through- 
out its interior, and, in consequence, possesses 
countless and pervading lateral or horizontal 
communications between its own exterior and 
the very pith of the stem; the cellular and re- 
ticulated confirmation of its living liber affords 
a ready descending percolation, in constant con- 
tact with the medullary processes, of the portions 
of fluid designed to be conducted through these 
processes for secretion in the hgneous portions 
| of the stem; its woody tubes permit an easy de- 
| scent, and assist a facile secretion, of the portion 
of fluid designed for the formation of such chemi- 
| cal substances as peculiarly impregnate the bark; 
_ and its loose texture readily permits and aids the 
| formation and filling of the fistular cysts which 
| are designed to be the stores of resinous secre- 
_ tions. Yet the chief volume of descending fluid 
_ In a tree, or that which is assimilated into the 
| new alburnum of the wood and the new liber of 
| the bark, must be viewed in a different light, 
and will be noticed, at its alphabetical place, un- 
der its proper name of Camprum.—lIn succulent 
_ plants, such as stapelias and cacti, where no 
| proper leaves exist, the bark appears to effect 
the processes of exhalation, inhalation, and ela- 
boration of sap with gases, which in other plants 
are effected by the leaves. See the article Lear. 
In consequence partly of the outer or dead por- 
tion of old exogenous bark being excrementiticus, 
| and partly of the inner or living portion being 
the seat of the secretion of cortical juices and 
the medium of the conveyance of some juices of 
the woody secretions, it very widely differs from 
the wood in chemical composition, sometimes 
containing substances of which the wood is 
nearly or altogether destitute, and often con- 
taining a larger proportion than the wood does 
of even the latter’s peculiar chemical character. 
The bark of the oak, the larch, and other tan- 
niniferous trees contains the peculiar principle 
| which serves the purposes of tanning leather; 
the bark of the cinchona tree, the cinnamon tree, 
and many other similar plants, contains their 
febrifugal and aromatic principles ; and the bark 
of the acacias, the pines, and the many other gum- 
miferous, balsamiferous, and resin-bearing trees 
contains all their gum, their balsam, their turpen- 
| tine, and their rosin. ‘“ When,” says Liebig, “‘ we 
compare the barks of the fir, pine, beech, or oak, 
with their sap and wood, we find that they differ 
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essentially from each other, both in their composi- 
tion and characters. True wood yields only one- 
fourth to two per cent. of ashes, while the bark 
of the oak, fir, willow, and beech, gives six, ten, 
to fifteen times more. The ashes of wood and of 
the bark have a very different composition. The 
inorganic ingredients of the bark are obviously 
inorganic substances expelled by the living or- 
ganism. The same reasoning holds good in the 
case of the organic substances as it does in the 
case of the bark. The bark of the cork-tree con- 
tains nearly half its weight of fat or of fatty sub- 
stances, which we also find present, although in 
smaller proportion, in the bark of firs and pines. 
The solid material (insoluble in alcohol or ether) 
of these barks is entirely different from woody 
fibre. The barks of firs and pines are completely 
soluble in potash leys, forming a liquid of a dark 
brown colour, which yields, on the addition of an 
acid, a precipitate strongly resembling the sub- 
stance called humic acid. But wood is not at- 
tacked by potash ley.” The strictly excrementi- 
tious nature of the dead portion of bark, appears 
in at once its exterior and decaying position on 
the plant, its total destitution of organism, its 
possession of inorganic substances which the 
living portions of the plant either totally want or 
possess in a smaller degree, and its playing no 
part whatever in either the plant’s growth or in 
any other of its functional processes. The re- 
gular organic effort of trees and shrubs to throw 
off the exterior portions of their bark, either in 
annual peelings or in occasional masses, is, in the 
strictest sense, excrementition. Hence the well- 
known circumstance that all the dead portions 
of bark, such as the peelings of the birch and the 
snowberry, the irregular plates of the plane-tree 
and the pines, and the thick and massive layers 
of the cork-tree, may be removed without occa- 
sioning the slightest injury to the plants. The 
excrementition, moreover, is far from being con- 
fined to the old bark of stems, but may be readily 
observed in the embrowning of water by the ve- 
getation in it of the smallest living twig, or the 
growth in it of the radical fibres of a hyacinth 
or any other bulb, and may be presumed or al- 
most proved to go on in the bark of every por- 
tion of a plant from the extremity of every root- 
let to the point of every little branch. The whole 
of the excrementition, quite analogously to that 
of animals, consists in the rejection of inorganic 
substances which the vital processes cannot as- 
similate; and so far as this goes on from the 
roots or beneath the surface of the soil, it makes 
deposits and effects chemical changes in the 
ground, which afford the grand explanation of 
the well-known phenomena of rotation of crops. 
See the article Excrerions or Piants. 

A wound through the cortical layers of a young 
plant is healed without a scar; but a wound 
through those of an old plant is altogether in- 
curable. When a wound in a middle-aged tree 
is small, the upper lip gradually grows downward 
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till it comes in contact with the lower lip, and 
then adhesion follows, and the wound is healed; 
or when a wound is inflicted in peculiar circum- 
stances, or upon peculiar kinds of trees, granula- 
tions form at the mouths of the exposed medul- 
lary processes, and gradually extend themselves 
over the excorticated surface till they become 
fused into one another, and constitute a cover- 
ing of bark ; or when a wound is so inflicted that 
communication between the upper and the lower 
lips is still partially or even slightly maintained, 
a lateral transfusion of the descending sap takes 
place, and all the current of it is gradually di- 
verted into the channel or remaining portion of 
communication till the wound is healed. When 
partial or total denudation of cortical matter 
takes place, as in the barking of the oak for tan- 
ners and the excortication of the cork-tree for 
commerce, or in the accidental or mischievous 
peeling of very large plates from any ordinary 
forest-tree, either the dead part alone of the bark 


-is removed, and no injury whatever is inflicted, 


or a sufficient though very thin portion of the 


| liber is left to enable the plant to recover its 


energies without any serious damage, or the 
whole of the liber is removed, and the plant, ac- 
cording to its own vigour, to the season of the 
year, to the presence or the absence of albur- 
num, or to other modifying circumstances, either 
speedily dies or maintains a severe and even- 
tually successful struggle for existence. The 
healing of any severe or doubtful wound is very 
greatly aided, in trees as in animals, by any ap- 
pliance which lessens electric action and excludes 
the atmospheric air. A practical gardener, writing 
in Loudon’s Magazine, gives the following recipe 
for “ making the bark grow over wounds and 
diseased places in forest or fruit trees, without 
fail and with speed :—When a branch is cut off a 
tree or otherwise wounded, make the place smooth 
with a sharp knife; and if the tree be cankered, 
either cut away the part affected, or scrape it out 
until you come to the sound wood. In all cases 
make the surface as smooth as possible; then put 
half a pound of tallow into two pounds of tar, and 
warm it over the fire, till the tallow is just melted 
in the tar; when one ounce of saltpetre should 
be added, and the whole stirred well together. 
The composition must then be laid on the parts 
that you want to heal; and I have found it, by 
long experience, to be an effectual cure, and su- 
perior by far to any thing yet practised.” 
Tannin, or the peculiar principle which changes 
hides into leather, abounds most in the white in- 
terior layers of oak bark, and has long occasioned 
that bark to be in great commercial demand for 
the supply of tan-yards ; yet it also exists in suf- 
ficient quantity in the barks of various other 
kinds of trees to be an important ingredient in 
their value. See the articles Oax, Tannine, and 
Barking. The proportion of tannin in the bark 
of any one species of tree differs according to 
various circumstances, particularly the season of 


the year at which the bark is removed, and the 
temperature of the period immediately preceding 
its removal; yet the quantity in each of some 
of the best known trees, as ascertained by Sir 
Humphrey Davy, may be regarded as, in nearly 
all instances, a close approximation, and, at all 
events, affords a fair comparative view of the 


tanniniferous value of the different trees. The 
average relative value of birch-bark in tannin, 
Sir Humphrey states to be 8; of horse chestnut, 
9; of beech, 10; of large common willow, 11; 
of sycamore, 11; of elm, 13; of hazel, 14; of 
black thorn, 16; of ash, 16; of Spanish chestnut, 
21; of oak cut in autumn, 21; of middle-sized 
oak cut in spring, 29; of coppice oak, 32 ; of large 
Leicester willow, 33; and of the white interior 
cortical layers of oak, 72. The tannin of the 
larch is usually a little less than one-half of the 
tannin of the oak ; the tannin of the interior 
cortical layers of any tree is always very much 
greater in proportion to the weight than that of 
the entire bulk of the bark; and the tannin of 
properly peeled and carefully harvested bark is 
always in far larger proportion than the tannin 
of bark which has been peeled under bad condi- 
tions, or which has been allowed to ferment in 
consequence of injudicious harvesting. Mr. Mon- 
teath of Stirling, by applying a chemical test to 
carefully prepared infusions and decoctions of the 
different kinds of barks, ascertained that tannin 
exists in greatest quantity in the oak, next in 
the ash and the hornbeam, next in the Spanish 
chestnut, next in the green willow, the bay- 
leaved willow, the common hoop willow, the gray 
willow, and the Huntingdon willow, next in the 
birch, the beech, and the larch, next in the spruce 
and the silver firs, next in the mountain ash and 
the common broom, next in the laburnum, and 
variously in the Scottish pine, the bramble, and 
the sawdust of oak timber; and he says that all 
these kinds will tan leather, and that the bram- 
ble, the dock, and the common broom might be 
good tanning substitutes for the ordinary tanning 
barks. Among other tanniniferous substances 
either now or formerly in use are heath, gall- 
nuts, myrtle leaves, wild laurel leaves, and wattle 
bark. The last of these is obtained from two 

species of mimosa which abound in New South 
Wales, Van Dieman’s Land, and New Zealand; 

and though only three-fifths of the tannin- 

strength of the best oak bark, is largely imported 

for the use of British tanners——The weight of 
bark afforded by any tree in proportion to its 

bulk of timber varies according to the kind of 

tree, its age, its healthiness, and the conditions 

under which it grew, whether upon good or bad 

soil, in a confined or an exposed situation, in free 

and open ground, or among choking underwood. 

Mr, Monteath, stating the results of his own ob- 

servation, that an oak of 40 years of age yields 

from 9 to 12 lbs. of bark per cubic foot of timber, 

an oak of from 80 to 100 years of age yields from 

10 to 16 lbs. of bark per cubic foot of timber, a 
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larch from 8 to 10 lbs., a large birch from 11 to 
14 lbs., and a willow from 9 to 11 Ibs. 

Every kind of bark may be proved, by analysis 
of its ashes, to contain a large proportion of the 
peculiar inorganic substances which operate as 
fertilizers of the soil. According to analysis by 
M. Saussure, the ashes of oak-bark contain 7 per 
cent. of soluble salts, 3 of earthy phosphates, 66 
of earthy carbonates, 14 of silica, and 2 of me- 
tallic oxides ; the ashes of hazel-bark contain 124 
per cent. of soluble salts, 55 of earthy phosphates, 
*54 of earthy carbonates, ¢ of silica, and 13 of 
metallic oxides ; the ashes of poplar-bark contain 
6 per cent. of soluble salts, 5:3 of earthy phos- 
phates. 60 of earthy carbonates, 4 of silica, and 
14 of metallic oxides; the ashes of mulberry- 
bark contain 7 per cent. of soluble salts, 84 of 
earthy phosphates, 45 of earthy carbonates, 153 
of silica, and 11 of metallic oxides; and the ashes 
of hornbeam-bark conta n 44 per cent. of soluble 
salts, 44 of earthy phosphates, 59 of earthy car- 
bonates, 14 of silica, and $ of metallic oxides. 
According to an analysis recorded by Liebig, 
the ashes of fir-bark contain 2:95 per cent. of 
soluble salts, and 97°05 of insoluble salts,—the 
latter consisting of 64:98 of carbonate of lime, 
0°93 of magnesia, 5:03 of phosphate of lime, 4°18 
of phosphate of magnesia, 1:04 of peroxide of 
iron, 2°42 of alumina, 17°28 of silica, and 1°79 of 
loss. A mere glance at these analyses will con- 
vince an intelligent farmer of the value of bark 
as a manure, and show him that, whenever he 
can obtain it, he ought not to be deterred from 
using it by the slowness of its decomposition. 
Refuse tanners’-bark, in particular, is, in many 
places, easily obtainable, and ought to be con- 
siderably appreciated ; for though it injuriously 
differs from pure bark in the loss of its soluble 
salts, it also beneficially differs in the acquisition 
of nitrogenous animal matter; and it may be 
very advantageously employed either as an in- 
gredient in farm-yard compost, as a top-dressing 
on some grass lands, or as a simple manure pre- 
parable for use by either rotting or incineration. 
“The bark of trees, in general, and especially 
that of oak,” says Mr. Mills, “contains a very rich 
salt, extremely useful in vegetation. One load of 
oak-bark, laid in a heap and rotted after the tan- 
ners have used it for dressing of leather, will do 
more service to stiff cold land, and its effects will 
last longer, than two loads of the richest dung. 
Mr. Miller is right in thinking it better for cold 
strong land, than for light hot ground, if it be 
used alone as taken from the tan-yard, because 
it is of a warm nature, and will loosen and se- 
parate the earth so effectually, that by using it 
only three or four times, a strong soil, not easy 
to be wrought, will be rendered perfectly light 
But by mixing it with earth of a 
nature contrary to that which it is intended to 
correct, and in proportion suited to the nature 
of the soil it is to be laid on, it will prove a fine 
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as will greatly fertilize the ground. It will even 
alter the very nature of the soil, and turn it into 
arich black mould. It necessarily abounds in 
vegetable parts, derived from the tree to which 
it once belonged, and cannot but be strongly im- 
pregnated with animal juices, as it lies a long 
time in the tan vats, with the skins and hides of 
animals, — circumstances which must make it 
singularly beneficial to all poor lands. If laid on 
grass, it should be spread soon after Michaelmas, 
that the winter rains may wash it into the 
ground ; for if it be laid on in the spring, it will 
be apt to burn the grass, and, instead of improv- 
ing it, will thereby do it much injury for that 
season. When used for corn land, it should be 
spread before the last ploughing, that it may be 
turned down for the fibres of the corn to reach it 
in the spring ; for if it lies too near the surface, 
it will forward the growth of the corn in winter ; 
and in the spring, when the nourishment is chiefly 
wanted to encourage the stems, it will be nearly 
consumed, and the corn will receive but little 
advantage from it. Mr. Bradley advised a gen- 
tleman, to whom a considerable quantity of bark 
was left upon the expiration of the lease of a tan- 
yard, to lay some of it upon a piece of stubborn 
sour land ; which he did with such success that 
his product was admired by all the gardeners 
and farmers in the neighbourhood. For such 
ground, he thinks it should be mixed with a 
sandy soil, and that one-third of bark to two- 
thirds of sand will be very sufficient proportion 
for clays, laying on about 160 cart-loads upon an 
acre. All barks or rinds of trees, though not of 
so high a value as that of oak, must of necessity 
enrich either corn or pasture ground, if broken 
into small pieces and laid upon it. They must 
needs be much richer than the mould or earth 
usually found in the bodies of old, large, hollow 
willow-trees, putrified within ; though this is 
justly esteemed very efficacious.” 

The barks of many trees are used for not a few 
purposes in manufactures, economics, and medi- 
cine. The bark of the cork-tree yields the im- 
portant and universally known cork of commerce. 
See Cork. The bark of the Quercus nigra or 
Quercus tinctorta, is extensively imported from 
North America, and used in dyeing, under the 
name of quercitron-bark. The bark of various 
species of the poplar and the willow has often 
been successfully employed as a febrifuge in in- 
termittent fever. The bark of the Cinchona-trees 
of South America has long been favourably 
known in materia medica, under the name of 
Jesuit’s bark and Peruvian bark, and now fur- 
nishes the quinine and the cinchonina of modern 
medicine and chemistry. The bark of the wil- 
low, the lime-tree, and the cocoa-nut-tree is so 
tough and fibrous as to have been manufactured 
into ropes and other kinds of cordage. The bark 
of the lime-tree, the bread-fruit-tree, and the 
paper-muilberry-tree, is torn into slips, and man- 


manure for almost any land, its salts being such | ufactured into mats. The bark of the bread-fruit- 
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tree and the paper-mulberry-tree, is macerated 
and beaten in water into a thin and flexible tex- 
ture, which serves the same purposes as linen. 
The inner layers of the Daphne lagetto, or lace- 
bark-tree of Jamaica, are, with but slight mani- 
pulation, converted into a soft, flexible, delicate, 
beautiful reticulated texture closely resembling 
lace. The quantity of bark for tanning or dyeing 
imported into the United Kingdom in 1842, was 
645,747 ewt., of which 310,885 cwt. was from Bel- 
gium, and 159,168 cwt. from Holland. Of Peru- 
vian bark the amount imported in 1842 was 1,125 
ewt.—Monteath’s Forester’s Guide—Davy’s Agri- 
cultural Chemistry—Keith’s Botanical Lexicon.— 
Boussingault’s Rural Economy.—Liebig’s Chem- 
istry of Agr—Loudon’s Gardener's Magazine.— 
Journal of the R. Agr. Society —Mill’s Husbandry. 
—Marshall’s County Reports —Mortimer’s Husban- 
dry—Mirbel’s Traite d’ Anatomie et de Physiologie 
vegetale. | 

BARK-BED. A bed of tanners’-bark in a 
glass-covered brick pit or low glazed brick house. 
Its object is to produce and maintain warmth 
and dampness by the fermentation of the bark ; 
and it is used for the cultivation of pine-apples, 
and such other tropical plants as require what 


| gardeners call bottom heat ; but, except for raising 


young plants from cuttings, it is not employed 
for the cultivation of greenhouse-plants. Bark 
in a coarse form or in large pieces, and not 
ground or greatly broken bark, should be em- 
ployed, else a slowly evolved and a steady heat 
will not be produced ; and it should be spread in 
the sunshine and covered with mats till fermen- 
tation commences, and then deposited in the 
glazed brick pit, where its use is required. The 
heat, for two or three days, is much too great ; 
but when it has fallen to 90°, it is in a proper 
state for the pots containing the plants to be 
plunged in it ; and it may continue to be used 
while it slowly decreases to 66°, and may then be 
renewed to about 70° or 80° by such a stirring 
as will produce a second fermentation, or by mix- 
ing with it a small quantity of yeast. But even the 
best bark-bed seldom maintains heat so long or 
so uniformly as is desirable, and generally either 
fails in some degree to achieve its purpose, or 
requires to be aided by steam-pipes, hot-water, 
or smoke-flues ; and, under the improved prac- 
tises in horticulture, it is rapidly in the course 
of being discontinued and forgotten. The use of 
steam-pipes, and pipes of hot-water in particular, 
begins to be so well understood, and so generally 
appreciated, that the bark-bed or bark-stove is 
seen to be a clumsy and comparatively inefficient 
appliance. Yet where the old method of bottom- 
heat is still preferred, or where it is required on 
only a small scale, the use of oak-leaves, or of 
any other vegetable substance containing a large 
proportion of tannin, will serve the purpose quite 
as well as tanners’ spent bark, and in many in- 
stances far better. 

BARKING. The artificial peeling of the bark 
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of trees. The chief practice of it is upon the oak 
and other tanniniferous trees, for the supply of 
bark to tanners. The barking of oak is usually 
practised at any time from the beginning of May 
till the middle of July ; but the sooner it is per- 
formed in spring, the better is the bark, the 
more easily is it detached, and the greater an im- 
petus is given to the re-growth of coppice-wood. 
When the sap has begun to rise, and before the 
leaf is completely developed, the very best crisis 
has arrived for barking. After the sap freely 
ascends to the leaf, and after the leaf is fully 
formed, the bark becomes less juicy in itself, and 
more difficult to be detached from the wood ; 
and when the cambium or what is called the 
black sap is descending, the excorticated bark 
begins to throw off a scarf from its exterior, be- 
comes dark-coloured in its innermost layers, and 
loses a comparatively large proportion of its 
most useful juicy properties. All oak-bark for 
the tanner ought, at latest, to be removed from 
the tree before the third week of June; and 
every ton of it which is removed after the first 
of July is not only impoverished in tannin, but 
weighs two cwt. less than if it had been removed 
before the end of May, or at latest in the first 
week of June. The birch and the larch may be 
peeled nearly a month earlier than the oak. Yet 
the birch is usually not barked till July or even 
the beginning of August ; for its dead bark, 
which is useless to the tanner, and which would 
impede the grinding of the inner bark in his 
mills, cannot properly be separated and thrown 
away till the alburnum of the season is fairly 


formed, and therefore not till about the end of | 


July. The trées to be barked are either the cut 
thinnings of the coppice, or the felled old oaks of 
the forest : and they are dealt with by the for- 
ester and his best instructed assistants in a way 
which will be noticed in our article on Coppiczs 
and Woops. But in cutting down the trees, no 
portion of bark should, on any account, be peeled 
from the root or stool, and care should be used 
to make each tree so fall as not to tear or other- 
wise damage the stool-bark of its’neighbours. 
The prevailing method of barking, and the 
tools usually employed in it, previous to com- 
paratively recent improvements, are described as 
follows by Nicol :—“ A piece of vacant ground, 
at a convenient side of the wood,” says he, “is 
to be looked: out, to which the large and small 
wood is to be carried, here to undergo the opera- 
tion of barking. The barkers are furnished with 
light short-handled mallets made of ashwood, the 
head about 8 inches long, 3 inches in diameter 
at the face, and the other end blunt, but some- 
what wedge-shaped ; and with sharp wedges, 
made of the same sort of timber, somewhat spat- 
ula-shaped: these, from their form, may either 
be driven by the mallet, or pushed by the hand. 
The barkers are also provided with a smooth 
whinstone, about 6 or 8 inches in diameter on 
the face, and 4 or 5 inches thick. The young 
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saplings, small branches or twigs, are held by one 
hand on the stone, and with the other beaten by 
the mallet until the bark be split on the wood : 
it is then peeled off, and laid regularly aside, till 
a bundle of a considerable size be formed. The 
larger branches, young trees, and full grown tim- 
ber trees, are laid along on the ground: the 
upper side of the tree to be barked is beat with 
force by the mallet from one end of the tree to 
the other. The bark is then started at the thick 
end, by thrusting or driving in the wedge, which 
being thrust along the whole length, the bark is 
speedily ripped open. The wedge is then applied 
under the bark at both sides of the incision. The 
firm parts are then successively beaten by the 
mallet, and the wedge gradually pushed along 
till the whole be completely severed from the 
timber. The point most particularly to be ob- 
served in this art, is the taking off the bark in 
as long shreds as possible, for the conveniency of 
carriage to, and drying it on, what are called the 
horses. These are formed of long branches, and 
two or more pieces of about a yard in length, 
sharpened at one end, and having a knag or fork 
at the other to receive and support the long 
branch. The horses may stand within 4 or 5 
feet of each other, and so as to have a declivity 
from one end to the other, that the occasional 
rains may the more easily run off. A dry ele- 
vated spot, in an airy place, is the most proper 
for erecting the horses upon, in order that the 
bark, when laid upon them, may have a free 
circulation of air when drying. At the end of 
each day’s work, the bark is carried to and laid 
across the horses, to the thickness of 6 or 8 inch- 
es. The larger boardy pieces of bark are built 
into small pyramidal stacks, or set up on end 
leaning against the horses. If the weather be 
very dry and fine, the bark should be turned 
twice a-day. or at least once a-day. Gentle 
showers are found beneficial to it, while severe 
rains, of long continuance, are very hurtful. A 
careful hagman will take pains to lay the strong 
boardy pieces of the bark in such a manner as to 
defend the more tender parts from severe rains. 
Great care is to be used to preserve the colour of 
the inner bark ; because the colour of this is 
generally looked to as a principal criterion of its 
value. When it is sufficiently dry to be in no 
danger of fermentation, it should be carried to a 
dry house or shade. Where such cannot be had, 
it should be stacked up in the same manner as 
hay. It may he proper to notice here, that stacks 
of bark should not be so large as to incur the 
risk of their fermenting. Narrow and long stacks 
will answer best. After being built up, they 
should be instantly thatched, however promising 
the weather may be. Straw, bog-reed, long 
heath, or broom, may with equal propriety be the 
material employed as thatch.” 

This method of peeling, drying, and harvesting 
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yet it admits of obvious and easy improvements, 
both in peeling the larger bark, and in drying 
and harvesting the whole. The great objects are 


to beat the bark as little as possible, to take it off 


in clean, large pieces, to dry it without dark- 
ening its colour, and to store it without incurring 
a risk of fermentation. The beating of small 
branches and very small stems with the mallet is 
often indispensable for barking ; and a little 
beating of comparatively sapless larger branches 
and stems may also be unavoidable ; but, in 
general, the beating of all good stems and toler- 
ably large branches, is quite unnecesary, and has 
a certain tendency to blacken the inner or fleshy 
layers. Incisions are made round the stem, at 
distances of from 24 to 3 feet, with a sharp in- 
strument, resembling a hedge-bill ; an incision is 
made along the stem, so as to cut the circular 
incisions at right angles ; and the stem being, if 
possible, raised against some support, an instru- 
ment called a peeling-iron—about 6 inches long, 
1} inch broad in the face, sharpened like a wright’s 
chisel, a little bent in the broad way, and having 


a wooden handle of about 4 inches in length—is 


so facilely and dexterously applied, that the whole 
of each section of the bark is taken off, in as 
clean, regular, and uniform a condition, as a skin 
from the carcass of a sheep or a calf. The best 
method of drying is on temporary rustic lofts, of 


about two feet in width, and of length snfficient | 
Each loft is | 


to hold one day’s peeling of bark. 
formed by driving forked stakes into the ground 


for bearers, about 3 feet high in the back row, | 


and 23 in the front, and by laying loppings be- 
tween the forks so as to constitute a rustic slop- 
ing floor. The smaller pieces of bark, or those 
from branches and minor stems, are laid, to the 
depth of six inches, on the sloping floor, with 
their thick end toward the higher side ; and the 
broad and large pieces are placed over the whole 
in such a position as to carry off any rain which 
may fall. 
bark should be turned, to prevent it from heat- 
ing or moulding ; and in about ten days, it will 
be sufficiently dry to be stacked or otherwise 
stored. The width of each pile, in stacking, 
ought not to exceed 8 feet.—The barking of all 
other tanniniferous trees, excepting the birch, is 
performed in the same manner as that of the oak ; 
and the barking of the birch simply includes the 
additional process of peeling off and rejecting the 
outer, shreddy layers of dead bark. 

_ The barking of vines and fruit-trees has, for a 
considerable number of years past, been some- 
what extensively and very successfully practised, 
both in England and on the continent, for im- 
proving both the quality and the size of fruit. 
At the winter pruning in February, the gardener 
or orchardist, with his common hooked pruning- 
knife, cuts off all the outer bark of every apple 
or pear tree above 8 or 10 years old, but remov- 


| is still regarded as perfectly eligible, and may, in | ing a thicker stratum from an older tree than 
most circumstances, be advantageously practised; | from a younger; and when he judiciously or care- 
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In three or four days, the whole of the | 
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fully performs the operation, he invariably has 
the satisfaction of seeing the fructiferous proper- 
ties of the trees immediately and decidedly im- 
proved. Vines under glass in England are treated 
in the same manner. This practice of barking 
of fruit-trees is called nettoyés in France and 
Belgium, and was introduced to Great Britain 
about the year 1816 by Mr. Lyon of Edinburgh. 
Nicol’s Planter’s Kalendar—Monteath’s Forester’s 
Guide.—Treatise on Planting in Lib. of U. Know- 
ledge —Marshall’s Rural Economy of Yorkshire.— 
Loudon’s Gardener's Magazine. 

BARLERIA. A genus of tender, evergreen, or- 
namental plants, of the acanthaceous tribe. About 
a dozen species are cultivated in the hothouses 
of Great Britain ; and all of these, except two, 
are natives of the East Indies. The long-leaved 
species is a biennial herb, of two feet in height ; 
and the other species are perennial shrubs, of 
from two to four feet in height. One of the two 
species not from the East Indies is West Indian. 
and is probably the longest and best known in 
Britain. It is called a snapdragon in Jamaica, 
and the greater impatient Venus looking-glass by 
Miller. Its stem is hairy, branching, jointed, and 
about 4 feet high ; its leaves are oval, and grow 
in pairs and opposites, on short footstalks, at 
each joint of the stem; its flowers grow one by 
one at each division of a ramified or divided long 
footstalk, which is produced at each division of 
the branches ; each flower has a long pale tube, 
and a fine blue labiated summit ; and each seed- 
vessel is an oblong, membranaceous, two-celled 
capsule, and parts with its seeds by an elastic 
jerk. The juice of the leaf of one of the East In- 
dian species, Barleria prionitis, is a favourite med- 
icine of the Tamool practitioners, in those catar- 


‘rhal affections of children which are accompanied 


with fever and much viscid phlegm. 

BARLEY ,—botanically Hordeum. A genus of 
grasses, next in importance, in the British Islands 
and in many other parts of the world, to the 
genus triticum or wheat. Some of the species, 
indeed, rank as mere weeds, with scarcely an 
English name ; others rank as coarse herbage, 
under the name of barley-grasses ; and both of 
these groups ought, according to our usual prac- 
tice, to be noticed under the word Horprvum; yet, 
for the sake of affording a full view of barley in 
all its connexions, we shall discuss the whole in 
the present article. 

Ancient Barley—Barley, as a cereal grass, was 
known at a very early age of the world, and 
figures in remote records of both sacred and civil 
history, and has been unintermittedly and ex- 
tensively cultivated, in many parts of the world, 
from ancient times till the present day. During 
the hail-plague which fell in Egypt, previous to 
the exodus of the Israelites, “the flax and the 
barley were smitten ; for the barley was in the 
ear, and the flax was bolled.” In the peculiar 
system of sacred law, which was established 
over the Israelites through the ministry of Moses, 


—— 
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“oan homer of barley-seed was valued at fifty 
shekels of silver.” The land of Canaan, when the 
Israelites were about to be conducted into it as 
their patrimony, was described to them as “a 
good land, a land of brooks of water, of fountains 
and depths that spring out of valleys and hills, a 
land of wheat, and barley, and vines, and fig- 
trees, and pomegranates, a land wherein they 
should eat bread without scarceness.” When 
Naomi and Ruth travelled from the land of Moab 
into the country of the Israelites, they “came to 
Bethlehem in the beginning of barley harvest ;” 
and the latter obtained the notice and the favour 
of Boaz in connexion with the gleaning and the 
winnowing of barley. David, at a critical mo- 
ment, during the rebellion of Absalom, received 
from some of his loyal followers an opportune 
supply of ‘beds, and basins, and earthen vessels, 
and wheat, and barley, and flour, and parched 
corn.” The seven sons of Saul, when delivered 
to the Gibeonites, “ fell all seven together, and 
were put to death in the days of harvest, in the 
first days, in the beginning of barley harvest.” 
When Solomon was at the apex of his great 
princely glory, “his officers provided victual for 
king Solomon, barley also and straw for the 
horses and dromedaries.” When Jotham pros- 
pered as king and conqueror, the Ammonites, on 
being subdued by him, gave him annually, for 
three years, “an hundred talents of silver, and 
ten thousand measures of wheat, and ten thousand 
of barley.” Other ancient notices of barley in 
the sacred record are equally explicit ; and some 
of them occur in association with circumstances 
and lessons of deeply impressive character. 
Pliny, the Roman naturalist, gives such a de- 
scription of the hordeum known and cultivated in 
the first century as completely identifies it with 
the British barley of the present day. He says 
that the root of hordeum comes out of the oppo- 
site end of the seed from the blade, that the 
radical end of the seed is larger than the blade 
end, that the blade of hordeum is rougher than 
the blade of triticum, that the ear of hordeum is 
almost bare, while that of triticum is covered 


with many coats, that hordeum has a shorter | 


stalk but a rougher and sharper beard than trit- 
icum, and that some kinds of hordeum have only 
two rows of grain in the ear, while other kinds 
have five. Columella mentions two kinds of bar- 
ley which were cultivated in Italy, the one called 
hexasticum or cantherinum, and the other called 
distichum or galatichum. Cato also speaks of 
barley, and classes it with such crops as are ex- 
hausting to land. Palladius says that barley 
delights in an open and dry soil, and, if sown 
upon a wet soil, dies. Virgil says, “ When the 
sun in Libra makes the days and nights equal, 
then sow barley, even towards the distant showers 
of the impracticable winter solstice.” Varro says 


that six modii of barley ought to be sown upon 


ajugerum. Other Roman notices of barley are 
quite as distinct, and show it to have been a 
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generally cultivated grain; and a few of them 
even give minute directions as to the mode of 
treating it, which would be highly instructive to 
many a modern farmer. 

Generic character.—The flowers of barley are 
hermaphrodite, and are arranged into a compact 
spike, in alternate order on each side of a ter- 
minal rachis. They consist of imbricated bracts ; 
and the exterior of these bracts are husks or 
glumes, while the interior, which immediately 
enclose the organs of fertility, are paleee, or chaff. 


| Three florets constitute a spikelet, and two glumes 


belong to each floret. The glumes are extremely 
narrow, very unlike those of wheat, and amount- 
ing to little more than bristles. The pale are 
two and alternate, the inner one closely invest- 
ing the seed, and the outer one enwrapping and 
folding over the inner, and furnished with a long 
awn, beard or arista, beset with three rows of 
acute, upward-pointing bristles. The scales at 
the base of the outer palez are two in number, 
and very minute; and near them, in the situa- 
tion which botanists call hypogynous, or fixed 
below the base of the seed, are the three fila- 
ments, with their three anthers, which lie con- 
cealed within the palez. The ovary is simple, 
the styles are two, the stigmas are feathery—and 
these also are concealed. The pericarp is gener- 
ally not distinguishable from the seed. The al- 
bumen of the seed is farinaceous; and the em- 
bryo lies on the outer side of the albumen at its 
base. The cotyledon and the plumule are devel- 
oped; and the root becomes a fibrous rhizoma. 
The culm, which becomes the straw, is cylindri- 
cal, closed at its nodes or joints, hollow in the 
spaces between the nodes, and coated on the ex- 
terior with a silicious or flinty secretion. The 
leaves are alternate, and have a split sheath in- 


| vesting the entire spaces of the culm from node 
| to node. 


Barley is regarded as constitutionally more 
tender than some other cereal grasses, and, in 
many instances, cannot bear the rigour of our 
ordinary winters; and yet it grows wild over a 
wide extent of both the old world and the new,— 
it is successfully cultivated athwart a greater 
breadth of the globe than any other of the valu- 
able grains,—it flourishes under the heat and 
drought of the borders of the torrid zone, and 
grows sturdily and maturely on the northern 
verge of the temperate zone,—and, in general, it 
thrives and ripens, in not a few exposures and 
under various adverse circumstances, which the 
constitutionally hardier wheat is totally unable 
to resist. This singular phytological paradox is 
partially, if not wholly, explained by the peculiar 
nature of barley’s inflorescence. If a young 
green ear be examined, it will be seen that the 
spikelets—then closely packed together on each 
side of the rachis—consist each of three distinct 
florets, each with its pair of slender setaceous 
bracts, and that the central floret is larger and 


eared barleys. 
_more prominent than the side ones, and furnished | resolves the six-rowed and the partially four- 
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with a long bristly awn which reaches quite or 
nearly to the summit of the spike. On opening 
this central floret with a needle, the rudiments 
of the seed, stamens, and stigma, will be visible 
with the aid of a magnifying glass; but on open- 
ing the side florets, they will, in the case of all 
the two-rowed barleys, be seen to consist of little 
more than the very imperfectly formed integu- 
ments of glumes and paleze, and to be in conse- 
quence barren. When the stamens, anthers, and 
styles of the fertile florets are completely formed, 
they will be seen to conduct the process of 
impregnation under phytological circumstances 
which afford a peculiar protection from exterior 
disturbance, and from most of the ordinary causes 
of injury. In wheat, the three filaments, with 
their delicate versatile anthers, are protruded 
and exposed to every vicissitude of the weather ; 
but in barley, these vital organs, while equally 
perfect in organization, are masked and protected 
by the floral integuments. The latter’s process 
of impregnation, therefore, is conducted, through 
all its stages, in complete shelter from wind, rain, 
and hail; it escapes all the most serious risks of 
miscarrying to which the impregnation of wheat 
is exposed ; and, in particular, it is free from the 
disastrous liability of being damaged or rendered 
barren at the critical moment when the pollen is 
liberated by the expansion of the anthers. 

The Species of Barley—Many writers classify 
all barley, according to the time of sowing, into 
winter barley and spring barley. But some va- 
rieties of confessedly the same species, or of 
strictly similar botanical characteristics, are so 
hardy as to be quite suitable for winter growth, 
while others are so tender that they can be sown 
only in spring; and several kinds, whether spe- 
cies or varieties, which suit best for autumn 
sowing, and are with the greatest propriety de- 
signated winter barleys, may with perfect suc- 
cess be treated also as spring barleys.—Other 
writers classify all barley, according to the num- 
ber of rows of grains in the ears, into six-rowed, 
four-rowed, and two-rowed barleys. But all 
four-rowed kinds are partially six-rowed, and can 
easily be proved to be mere deteriorations of true 


six-rowed kinds, or deviations from them; and | 


the two-rowed kinds are so exceedingly diversi- 
fied as clearly to require amongst themselves a 
specific classification.—Other writers classify all 
barley, according to the adhesion or non-adhe- 
sion of the corolla to the ripe seed, into awned 
and naked. But this distinction, though a very 
marked one for the popular observer, accords ill 
with either the botanical distribution or the 
phytological habits of the different kinds, and 
besides is far too limited for the purposes of 
either assisting the memory or making a dis- 
crimination of qualities——Other writers classify 
all barley, according to the barrenness or fertility 
of the side florets, into flat-eared and square- 
But this distinction merely re- 


rowed kinds into one class; it burdens itself with 
exceptions and explanations, to account for the 
differences between the six-rowed and the four- 


rowed ; and it groups all the numerous and the 


widely different kinds of two-rowed into one 
undistinguished mass.—Other writers classify all 
barleys into Scotch and English, —calling the 
six-rowed and the four-rowed kinds Scotch, and 
the two-rowed kinds English,—and subclassify 
all the latter, according to their earliness or late- 
ness of ripening, into rath-ripe barleys and late- 
ripe barleys. But any late-ripe sort, which has 
been grown for some years upon strong and cold 
soils, will become rath-ripe by being sown a few 
times upon light dry soil, and will retain its ac- 


| quired early habit for three or four years upon 


its original cold soil; and any rath-ripe sort, 
which has been grown upon light warm soil, will 
be rendered late-ripe after a few years’ cultiva- 


_ tion upon cold heavy soil. 


All these distinctions, in fact, not only exclude 
the whole of the weeds and the mere herbage 


| grasses of the barley genus, but are considerably 


too narrow for the purposes of practical agricul- 
tural classification. The number of species, as 
determined by permanent and well-defined bo- 
tanical characters, and quite irrespective of the 
multitudinous varieties of some of the cultivated 
kinds, is fifteen according to Professor Kunth, 
and eighteen according to Loudon’s Hortus Bri- 
tannicus; and even the number of cultivated 
species, including the cereal grasses of other 
countries, and the useful herbage grasses of our 
own land, is variously stated at not fewer than 
from eight to ten. LHvery intelligent farmer, 
therefore, ought clearly to be acquainted with a 
wider range of classification than most agricul- 
tural writers exhibit. Yet the distinctions of 
winter and spring barley, and of rath-ripe and 
late-ripe barley are of important practical use. 
Winter barley is usually of the four-rowed and 
six-rowed kinds, and is sown principally in coun- 
tries, such as Spain, Italy, and the south of France, 


where winter is mild and the spring is dry, or 


such as Russia, Poland, and some portions of 
North America, where snow lies throughout win- 
ter, and a genial and steady sun-heat usually 
commences with the disappearance of the snow. 
Spring barley seldom yields so large a produce of 
grain as winter barley, and is likewise so much 
later in ripening as to interfere, in some degree, 
with the wheat harvest; yet it incurs far less 
risk, and on the whole is more suitable in a cli- 
mate, like that of Great Britain and Ireland, 


-where the winter is an alternation of frosts and 


thaws, and the early part of spring is usually 


cold and wet. Rath-ripe varieties of spring bar- 


ley generally yield a smaller produce of grain 
than late-ripe varieties; and therefore ought not 
to be preferred to the latter except for cold late 


soils, or with the express design of affording an 


early barley-harvest. 
The Barley-grasses.—The meadow barley-grass, 
i 
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Hordewm pratense, is perennial, and grows wild 
in the moist meadows of England, but is rare in 
Scotland. Its side florets are barren, and have a 
short beard; its glumes are rough and bristly; 
its culms are kneed, not very straight, and grow 
to the height of about two feet; its foliage is 
scanty ; and its roots are fibrous. It flowers in 
June, and ripens its seeds in August. It is 
adapted to irrigation, has very hardy habits, con- 
tains a large proportion of nutritious matter, and 
often occurs naturally on good rich meadow-land. 
Yet it yields a comparatively small amount of 
herbage ; it is liable to rust ; its seeds cannot be 
very easily procured; its long sharp awns are in 
risk of irritating and inflaming the gums of cat- 
tle; and, on these accounts, it can scarcely claim 
to be worthy of cultivation. 

The wall barley-grass, mouse-barley, or way- 
bonnet grass, Hordeum murinum, is an annual 
weed, of the salt marshes, way - sides, beaten- 
paths, and other waste grounds of Great Britain. 
Its root is fibrous; its culms ascend in numbers 
from one root, to the height of about 15 or 18 
inches, and they have three or four joints, and 
are procumbent at the base, erect’in the upper 
parts, and considerably thicker than those of the 
meadow barley-grass; its spikes are brittle, two 
or three inches in length, of a dirty yellow col- 
our, and less slender than those of the meadow 
barley-grass; and its long, stiff awns, when they 
enter into the composition of hay, are apt to in- 
flict damage on the mouths of horses. It is said 
by Withering to be eaten by horses and sheep ; 
yet is asserted by other careful and competent 
observers to be uniformly avoided by even half- 
famishing animals which feed by the road-sides. 
Its proportion of nutritive matter is exceedingly 
small, and consists principally of mucilage and 
insoluble extractive matter. It flowers from 
April till August, and ripens its seed about the 
beginning of the latter of these months. 

The sea barley, or squirrel tail grass, Hordewm 
maritunum, is also an annual weed of the salt 
marshes, and the sea-shore pastures and maritime 
sandy ground of Great Britain. It resembles the 
wall barley-grass in general habit, but is smaller 
and more glaucous, and has rougher awns, with 
minute bristly teeth. It grows to the height of 
about a foot, and flowers in June and July. It 
abounds in the Isle of Thanet, but, in general, 
is of scattered and comparatively scarce occur- 
rence.—The bulbous barley-grass, Hordewm bul- 
bosum, is an uninteresting perennial of Italy; it 
was introduced to Great Britain in 1770; and it 
grows to the height of three feet, and flowers in 
July—The cape barley-grass, Hordeum Capense, 
is an uninteresting annual of the Cape of Good 
Hope, and was introduced to Britain in 1817; 
and it grows to the height of about a foot, and 
flowers in July and August.—The maned barley- 


grass, Hordewm jubatum, is a curious biennial of 


North America, and was introduced to Britain in 
1782; and it grows to the height of about a foot, 
Y 
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and flowers in July and August.—The porcupine 
barley-grass, Hordeum hystrix, is a curious an- 
nual of Spain, and was introduced to Britain in 
1821; and it grows to the height of about a foot, 
and flowers in June and July. 

The Cereal Barleys—All the cultivated barleys 
rank as annuals; yet most of the six-rowed kinds 
are sown toward the close of autumn, and treated 
as slightly biennial, while one of these kinds suc- 
ceeds well to be sown in summer, and treated as 
thoroughly biennial. Great confusion prevails 
in classifying the six-rowed barleys, and distin- 
guishing their species and varieties. Most of 
this confusion arises from mistaken notions of 
the six-rowed and the four-rowed kinds, and 
may be prevented by a little definition. “There 
is no barley,” remarks Professor Low, “to which 
the term four-rowed can be (properly) applied. 
Barley is termed two-rowed or six-rowed, accord- 
ing to the number of its fertile florets. In two- 
rowed barley, one row of florets in each of the 
two sides of the spike is fertile, and consequently 
one row of seeds on each side is perfected. In 
six-rowed barley, three rows on each side of the 
spike are fertile, and consequently three rows on 
each side are perfected. In this sense only, it is 
termed six-rowed barley. But there is no spe- 
cies known to us in which only two rows on each 
side of the spike are fertile. Slightly examined, 
indeed, six-rowed barleys frequently present the 
appearance of four rows; but this is in appear- 
ance only ; for such barleys have always the 
three rows on each side perfect. In poor soils 
and unfavourable situations, two of the rows run 
much into each other, and this has perhaps given 
rise to the mistake; but the two rows which 
thus run into each other in appearance, are on 
the opposite sides of the rachis.” The name 
hexastichon or six-rowed, which has usually been 
restricted to one well-marked species of six-rowed 
barleys, would thus become the proper designa- 
tion of the whole, and is so used by Professor 
Low. Yet the alteration or disturbance of estab- 
lished names is exceedingly undesirable, and in 
this case unnecessary, the mere definition of them 
being quite sufficient. By hewastichon or six- 
rowed, as distinguished from every other kind of 
barley, we mean a species which is always truly 
six-rowed, and whose ears stand out from one 
another in the spreading and characteristic man- 
ner of two-eared sprat or battledore barley ; and 
by all other square or six-rowed barleys—begin- 
ning with Hordeum vulgare, and ending with 
Hordeum Nepalense —we mean barleys which, 
while always six-rowed at the base, are usually 
more or less four-rowed at the top, according to 
soil, culture, and phytological habit, and whose 


ears lie compactly toward one another in the, 


manner of the ears of bere or bigg. 

The common barley, usually, though impro- 
perly, called the four-rowed barley, Hordeum vul- 
gare, seems to have been a native of the south of 
Murope, particularly of Sicily, but was intro- 
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duced to Great Britain and to the countries of 
central and northern Hurope, at too remote a 
date or in too obscure circumstances to be known 
in record. In common with every other cereal 
species of barley, it ranks as an annual plant; yet 
it furnishes the chief varieties of cultivated win- 
ter barley, and is therefore practically a biennial. 
All its florets are fertile; its middle grains form 
two distinct rows; and its side grains form a 
kind of double row toward the base, but unite in 
such a manner as to form one row toward the 
top; and yet, in some instances, they remain so 
nearly separate from base to extremity as to ren- 
der it a true six-rowed barley. Three of its 
varieties are so conspicuous as to be pretty gen- 
erally treated as distinct species; and many are 
so obscure, so fugitive, or so worthless as to have 
challenged scarcely any notice. 

Bere, bigg, barley-bigg, or rough barley, is one 
of the best known and most extensively diffused 
varieties of common barley. It is cultivated in 
Denmark, in Sweden, in Russia, throughout the 
Scottish Highlands and Hebrides, and on exposed 
light grounds in the hilly portions of the Scottish 
Lowlands. Its ear is about 25 inches in length; 
the number of grains in each ear is about sixty ; 
the grains taper or have a pointed form at both 
ends ; and the awns are about 3$ inches in length, 
and adhere to the grain. Though its grains are 
more numerous than those of the two-rowed 


kinds of barley, yet they have less weight in pro- | 


portion to their bulk. Bere is, in consequence, 
regarded as an inferior crop, fit only for bad cul- 
tivators, or for poor cold lands; but it ripens 
very early when sown in spring, and is therefore 
a great and beneficial boon to climates which 
are too cold and late to ripen the better kinds of 
barley.—The square barley, called in France orge 


carée, differs from bere in having a thinner skin, | 


and in being three or four days sooner ripe; yet 


in other respects so closely resembles it as to be | 


almost identical. It is extensively cultivated in 
some parts of Germany.—The white four-rowed 
winter barley, called in France orge carée dhiver, 
has thicker and longer ears, thicker-skinned, and 
larger grains, and an aggregately coarser appear- 
ance than bere; and the lower three or four tiers 
of its florets are frequently barren. It is exten- 
sively cultivated in the north of France, and has 
the reputation of being very suitable for malting. 
When sown in autumn—as is the usual practice 
with it in France—it ripens before any of the 
spring-sown barleys; but when sown in spring, 
it does not ripen till a fortnight after the latest 
of these barleys.—The Tangier, Morocco, or Afri- 
can barley, is shorter in the ears and the straw, 
and larger, thicker-skinned, and less plump, than 
the preceding variety ; its awns are long and 
spreading, and are not easily separated from the 
grain; and its foliage, when green, is very broad, 
and is greedily devoured by rabbits and hares. 
It was, not many years ago, introduced to Great 
Britain from Morocco.—The Bengal barley re- 


| by maltsters. 
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sembles the Tangier variety, but is not so strong 
in the straw.—The giant barley, Hordeum gugan- 
tewm, has been regarded as one of the most per- 
manent varieties of bere; yet it is characterized 
principally by its tallness, usually growing to the 
height of about four feet, while bere grows to 
the height of only three. It was introduced to 
Great Britain from the Levant. 

The black winter barley, called in France orge 
carée noir, and sometimes called botanically Hor- 
deum nigrum, has so marked a character as to 
have been sometimes treated as a distinct spe- 
cies. Its spike is long; its grains are from 60 to 
70 in number, and larger than those of bere; its 
paleze have a black or dark-bluish colour, and 
are alluded to in its distinctive name of ‘ black ;’ 
and its awns are long and dark-coloured, and ad- 
here to the grain. In spite of the blackness of 
its paleze, it yields as white flour as any other 
sort of barley. It is very prolific, but is not liked 
It is less hardy, but more early, 
and better adapted for spring-sowing than the 
white four-rowed winter barley ; yet, if not sown 
very early in spring, it vegetates as a biennial, 


| and will not run to seed till the following year. 


The French either sow it before the end of March, 


_ in order to reap its grain as an annual, or sow it 
_ in June and July in order to feed sheep with it, 


| and to enjoy its advantages as a biennial. 


The Siberian barley, or four and six rowed 
naked barley, is regarded sometimes as a variety 
of common barley under the name of [Hordeum 
vulgare nudum, and sometimes as a distinct spe- 
cies under the names of Hordeum celeste and Hor- 
deum gymno-hexastichon. Its ear is shaped like 
that of bere, but is more decidedly six-rowed ; 
the grains are more numerous than those of bere, 
and considerably smaller than those of other kinds 
of naked barley ; and its awns are rather upright, 
easily detached when ripe, and so readily falling 
off with the paleze or husk as to render the bar- 
ley, in technical phrase, ‘naked,’ like wheat. It 
was introduced to Great Britain in 1768, and 
promised, for a time, to become a favourite 
grain, and to pass into general cultivation. But, 
whether from prejudice, from bad management 
in the trials of it, or from ascertained unsuit- 
ableness to the soils and climate where it was 
tried, it soon ceased to be much noticed. Yet it 
is extensively cultivated in the north of Europe, 
in Germany, and in some parts of France; it is 
generally held in high esteem, on the continent, 
for its fertility; it is regarded, in some parts of 
Germany, as the most valuable kind of barley 
known; it obtained its distinctive botanic name 
of celeste from the French, in compliment to its 
supposed eminent productiveness ; it has been 
much extolled by several distinguished agricul- 
tural writers of the continent, particularly by 
the eminent and well-known Thaer; it ripens in 
our country a week earlier than bere; and it 
both deserves attention and a fair trial in the 
improved agricultural districts of Great Britain, 


and might be found a valuable acquisition, as a 
substitute for bere, throughout the Scottish 
Highlands and Hebrides. 

The Nepaul barley, Himmalaya naked barley, 
or Nepaul wheat, is generally treated as a distinct 
species, under the name of Hordeum nepalense or 
Hordeum trifurcatum. It grows wild on the Him- 
malayan mountains, near the line of perpetual 
snow, and was introduced thence to Great Britain 
in 1817. It was regarded as wheat by the parties 
who introduced it; and even yet is sometimes 
called Nepaul wheat; yet not only is it a true 
barley, but it differs from the Siberian kind, or 
Hordeum celeste, principally in the form of its 
awns, and is, like that kind, six-rowed, naked, 
early, and prolific. Its awns are very short, and 
generally bent down upon the chaff or inner 
palese, while the wings of the outer pales rise 
to about one-eighth of an inch on each side, and 
form with the awn a sort of three-forked termi- 
nation, which is alluded to in the specific name 
trifurcatum. 'The three-forked termination, how- 
ever, is not a permanent character; for the grain, 
after being cultivated for some time in Britain, 
elongates its awns like those of Siberian barley, 
or even exhibits on one ear some grains with 
short awns and trifurcati, some with long and 
erect awns, and some with awns of intermediate 
length and form. The Nepaul barley is earlier 
than the Siberian ; its straw is short, and, under 
favourable culture, stiff and erect ; and its foli- 
age, when young, is broad, and of a glaucous green 
colour. 

The true six-rowed barley, Pomeranian barley, 
or six-rowed white winter barley, Hordewm hexz- 
astichon, is the coarsest in sample of all the bar- 
leys, but hardy and prolific. Professor Low re- 
gards it as simply the sprat barley, or Hordeum 
zeocriton, with all the side florets as well as the 
central ones fertile, and calls it six-rowed sprat 


barley, or Hordeum hexasticho-zeocriton. Its grains | 


are situated in six distinct and equidistant rows; 
and the lower ones spread out at nearly right 
angles with the rachis, so that the awns are ex- 
ceedingly divergent. All its florets are herma- 


phrodite and awned ; its spike is thicker and much | 


shorter than that of bere ; the number of grains 
in a spike or ear is about one-third greater than 
that in a spike of bere ; and its grains are long, 


and not well filied, and have the awns adhering | 


to them with great tenacity. This species is 
occasionally sown in France and in England as 
both a winter and a spring barley, and succeeds 
well under either treatment ; but it is usually a 
fortnight later in ripening than bere. No defined 


or marked varieties of it, or deviations from its | 


normal character, are in cultivation. 

The sprat, spelt, fan, battledore, rice, or Put- 
ney barley, or German rice, Hordeum zeocriton, is 
a two-rowed species, easily distinguished to even 
the unpractised eye by the spreading form of its 
spike, alluded to in the names fan and battledore. 
Its spike is short, broad at the base, and some- 


| deum disticho-zeocriton. 
| ley, sometimes given to it, alludes to the fact of 
| its having at one time been extensively cultivated 
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what tapering toward the top; its grains stand 
out from the rachis, in a manner almost resem- 
bling the expanded wings of a bird; its awns 
spread very divergently on both sides; and its 


| entire appearance, with the exception of the 


number of its rows, is precisely similar to that of 
Hordeum hexastichon. Professor Low, as already 
observed, regards the two species as one, with 


| the accidental difference of barrenness or fertility 


in the side florets; and he calls sprat barley Hor- 
The name Putney bar- 


in the vicinity of Putney ; and the names rice 
barley and German rice are given to it, not on 
account of its possessing any resemblance to rice, 
but because, as decorticated or pot-barley, it 


| swells much by boiling, and forms a tolerable 


substitute for rice in broths and puddings. It 


| was at one time in considerable favour with Eng- 


lish farmers, and is still much esteemed in Ger- 


many; but it has gone almost completely out of 


cultivation in England, and is thought by some 
scientific agriculturists to be undeserving renew- 
ed attention. Yet, except for the shortness of 
its straw, it might be found profitable for some 
soils and situations, particularly for marly lands, 
in a bleak or cold district ; it is, at all events, 
both hardy and productive ; and it ought, at 
least, to be kept in view by experimental and 
enterprising farmers. 

Two-rowed or long-eared barley, Hordewm dis- 
tichon, is the species commonly cultivated in 
England and the lowlands of Scotland. It has 
ramified itself into several well-marked, generally 
diffused, and highly esteemed varieties ; and. it 
is also identical, as a species, with very numerous 
varieties of inferior value, local diffusion, or ill- 
defined and fugitive character. All its side 
florets are male and barren, and are more minute 
and less distinct than those of six-rowed barleys ; 
its spike or ear is considerably longer than that 
of six-rowed barleys, and is as broad at the centre 
and the top as at the base; and its grains are 
more imbricated than those of sprat barley, or 
are so situated as to overlap one another instead 
of spreading out from the rachis. The number 
of its grains in an ear usually ranges from twenty- 
four to forty, according to the variety, while that 
of the six-rowed barleys ranges from about sixty 
to seventy; yet, in spite of this great inferiority, 
the two-rowed barley has obtained a very decided 
preference, and a very superior care from farm- 
ers, not only in Great Britain, but in France and 
in many parts of Germany. The greater actual 
produce of the two-rowed barley is the apparent 
reason of the preference, and the greater fineness 
of the sample was probably the inducing or ori- 
ginal reason, but adventitious advantage result- 
ing from better culture, is, perhaps, the only true 
reason, or that which accounts for both the others. 
Were equal care to be bestowed upon the best ex- 
isting varieties of six-rowed barley, as that which 
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has been so long, so profusely, and so generally 
lavished upon two-rowed barley, in adapta- 
tions to soil, in hybridizing, and in selecting 
specially superior ears, scarcely a doubt can exist 
that eventual varieties might soon be obtained 
which would yield considerably greater produce 
than the best two-rowed kinds at present in cul- 
tivation, and at the same time be not one jot in- 
ferior in the sample. 

The common English two-rowed barley was 
long a favourite variety; but has been so much 
ramified into subvarieties, and blended through 
the medium of these into other varieties, as to 
have, in a considerable degree, lost its distinctive 
character. Its ear, in general, is from three to 
four inches long, and about one-third of an inch 
broad; its grains amount to from twenty to forty 
in the ear, but in the best sorts usually amount 
to from twenty-eight to thirty, and are not very 
closely set on the rachis ; and its awns extend 
about the length of the spike beyond its top. It 
is less prolific, and five or six days later, than 
bere ; and it is less adapted for poor soils and 
elevated situations ; but it is superior in quality, 
and is decidedly preferred by both the millerand | 
the maltster. Its straw is not very long, and 
makes good winter fodder. Some subvarieties of 
it called long-eared, usually have from 24 to 40 
grains in the spike; but they are comparatively 
weak in the culm, and are liable to be much laid 
by heavy rains, or overpowered by the weight of | 
their own ear. A subvariety called the Molda- 
vian was for some time in much favour ; but it 
seems to have degenerated, or at all events was 
driven out of use by the discovery and diffusion 
of newer and better subvarieties. Some other 
subvarieties have run the same round, and shared 
the same fate as the Moldavian. A curious plant 
of common English barley was presented in straw 
to Lawson’s Agricultural Museum in Edinburgh, 
by a gentleman in Fifeshire: it has three stems, 
two of them having ears of the usual form, and 
the other having a compound spike resembling 
that of Egyptian wheat, and containing 63 grains. 

The Scotch, the Thanet, and the Lincoln bar- 
leys, though very frequently mentioned in the 
conversation of farmers and the writings of agri- 
culturists, are mere subvarieties of the common 
English barley. The Scotch barley admits of 
great latitude in the time of sowing, and, though 
usually not sown later than the middle of May, 
has produced a satisfactory crop when sown so 
late as the 12th of June. But when late sown, 
its straw is liable to be soft, weak, and very easily 
lodged ; though when sown early, the strawis as 
strong and resisting as that of most other bar- 
leys. The Scotch barley, previous to the intro- 
duction of the more fertile kinds which are at 
present in chief favour, was very highly esteemed 
by the best Scottish farmers, and was preferred by 
brewers and distillers to almost any barley grown 
from English seeds.— Ware barley, long well 
known in the south-eastern districts of Scotland, 
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is simply Scotch barley grown two or three times 
upon land manured with sea-weed ; and it pos- 
sesses an acquired habit of superior earliness, 
and, on that account, is in request for seed-corn 
by farmers in the later and more inland districts 
of the country.—Thanet barley so very closely re- 
sembles the Scotch as to appear the very same 
subvariety, a little modified by being sown for a 
number of years in a warmer climate. When 
sown early in the season on rich land, it possesses 
much strength and vigour, has a round and 
rather coarse grain, and yields a comparatively 
large produce; but it seldom has a bright colour, 
and does not bring the best price in the market. 
Its grain is plump and thin-skinned, and is in 
request, far less for malting, than for pot-barley 
and barley-meal——tLincoln barley is a late sub- 
variety, with a coarse, ill-working grain, and 
suitable only for sharp soils and warm situations, 
where no better a sort of barley can be obtained. 
It was formerly sown upon land which had been 
summer fallowed; but, since the introduction of 
better husbandry and improved rotations, it is 
not wanted, and has been driven almost entirely 
out of cultivation. 

The Chevalier barley, as to its origin, is only a 
variation of the long-eared subvariety of the 
common English barley; yet it possesses such 
distinctive characters as to constitute a well-de- 
fined variety of itself. Its ears resemble those of 
the common English barley, but usually contain 
two or four more grains in each; its grains are 
rounder, much plumper, and contain a larger 
proportion of sugar; its general character, for 
the purposes of both the miller and the maltster, 
is superior ; and its habit of tillering is so strong 
that a proportion of its seed-corn half a bushel 
per acre less than that of common English bar- 
ley, will be equally productive. Yet it is eight 
or ten days later in ripening than common bar- 
ley, and, on that account, is less suitable for cold 
soils and exposed situations. Its straw also is 
weaker and harder, and therefore more liable to 
be laid, and not so palatable to cattle. But, as a 
whole, it is a very valuable variety, and has, for 
a number of years past, been regarded with gene- 
ral and high favour throughout all the best. agri- 
cultural districts of Great Britain. A gentleman 


|| of the name of Chevalier observed in his field an 


ear of barley of larger size and with plumper 
grain than he had ever before seen ; he care- 
fully preserved it, sowed it in his garden, saved 
the seed, and re-sowed it, till he had a sufficient 
quantity for field-culture and general diffusion ; 
and he thus not only nursed and sent abroad the 
fine variety which bears his name, but practically 
taught all intelligent farmers the important les- 
son of how much profit may be acquired and how 
great good may be done by close and skilful ob- 
servation. The Rev. Mr. Rham, who early put 
the excellence of this variety to the test, and 
lent his powerful aid to bring it into notice, said 
in 1833 or 1834, “ That hitherto it has a decided 


BARLEY. 


o41 


superiority over the cornmon sorts, no one who 
has tried it fairly in well-prepared land seems to 
deny; but unless great care be taken in cultivat- 
ing picked parcels for seed, selecting the finest 
ears and plumpest grain, it will probably share 
the fate of its predecessors,—degenerate, and lose 
its reputation.” 

The Annat barley has grain of a bright yellow 
transparent colour, and observably more round 
and plump than even that of the Chevalier bar- 
ley. “This new and seemingly very superior 
variety,” said the Editor of the Quarterly Journal 
of Agriculture in 1835, “is the produce of three 
ears which were picked by Mr. Gorrie, Annat 
Gardens, in a field on the farm of Flawcraig, Carse 
of Gowrie, Perthshire, in the harvest of 1830 ; 
since which period it has been grown at Annat 
Gardens: hence its name. Last season it was 
sown on a ridge in the middle of a field with 
common barley on the one side and Chevalier on 
the other. In bulk of straw it seemed to have 
the advantage of both these kinds; it was five 
days earlier ripe than the former, and about a 
fortnight before the latter; and it was also 24 
Ib. per bushel heavier than the Chevalier.” This 
variety, however, requires a good soil; and, 
judging from the peculiar situation in which it 
originated, it is not likely to possess near so wide 
a range of adaptation or to exert near so strong 
a resistance to deterioration as either the common 
or the Chevalier varieties. 

The golden, Italian, or Alpine barley, was in- 
troduced not many years ago, from the Italian | 
side of the Alps; and is now somewhat exten- 
sively cultivated in Stirlingshire under the name 
of golden barley, and in Ayrshire under that 
of Italian or Alpine barley. Its ear is short, but 
very close, broad, and compact ; and its grains 
have a bright light yellow colour, and are larger 
than those of the common English barley. It 
appears to be a decidedly superior variety, and 
well worthy of cultivation —Dunlop barley, though 
recently introduced, is pretty extensively culti- 
vated in Perthshire and Forfarshire. Its ear and 
its grains are similar in shape and size to those of 
common English barley ; but, in common with 
the straw, are considerably darker in colour. It 
ripens about a week earlier than common barley, 
and, on that account, is adapted to exposed and 
elevated situations.—Chancellor barley is inferior, 


In aggregate qualities, to some of the preceding 


varieties. Its ear is rather long; but its grains 
are not very closely set.—Royston barley also is 
inferior, and darker in colour; and its grains, 
though large, are rather widely set.—Stain’s bar- 
ley has a slender ear, and is tolerably good in 
quality. It is sometimes called Siberian barley; | 
but this name, as already shown, properly belongs 
to the naked six-rowed barley. he principal | 
other varieties of common two-rowed barley, at 
present known in Great Britain, are Norfolk 
spring barley, Black’s superlative barley, Brown’s 
barley, Bute barley, Lord Western’s barley, Not- 


— — 


a 


| the paleze or chaff in the same manner as wheat. 


| so decidedly specific in its awn-shedding char- 
| acter as to be fully entitled to the specific name 


| varieties of it, of slightly different character, and 


| said Mr. Lawson in 1836, “Mr. Loudon intro- 
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tingham long-eared barley, Ospisdale barley, 
Potter’s barley, Providence barley, and Suffolk 
short-necked barley. Specimens of all these vari- 
eties have been deposited in the Museum of the 
Highland Society. 

Two-rowed black barley has so very marked a 
character as to be treated sometimes as a per- 
manent variety under the name of Hordeum dis- 
tichon nigrum, and sometimes as a quite distinct 
species under the name of Hordeum nigrum, yet 
the latter of these names belongs just as fully to 
the six-rowed black barley, and is therefore of 
doubtful application. Two-rowed black barley is 
prolific in both quantity of grain and bulk of 
straw, but does not ripen till six or eight days 
after the common English barley. Its grains are 


| large, coarse in shape, and black or dark-blue in 


colour.—The Cape of Good Hope barley is closely 
allied to the two-rowed black barley, but has its 
grains more closely arranged in the spike, and its 
barren florets of a whitish colour. 

Two-rowed naked barley is sometimes treated 


| asa permanent variety under the name of Hor- 


deum distichon nudum, but more frequently and 
more correctly as a distinct species under the 
name of Hordeum nudum. Its ear is long; and 
the grains of each usually amount to twenty- 
eight or thirty, are very large, and separate from 


One sort of it is believed by some botanists to be 


Hordeum nudum, while another sort is so far 
capable of losing that character as to be properly 
a variety of common two-rowed barley, under the 
name of Hordeum distichon imberbe. But sub- 


obtained from mutually independent sources, 
have at several periods been brought into culti- 
vation under different names, and all driven out 
of favour. Miller says, ‘‘ There was cultivated to 
a considerable extent in Staffordshire, about sixty 
or seventy years since, under the name of 7ritz- 
cum speltum, a sort of naked barley or wheat bar- 
ley, the ear shaped like barley but the grain like 
wheat; and it made good bread and good malt, 
and yielded a good increase.” But, upwards of 
half a century ago, this 7reticum speltum appears 
to have passed out of cultivation into total ob- 
livion. “About seven or eight years since,” 


duced two-rowed naked barley from the north of 
Europe, under the name of Siberian barley, and 
distributed it among several cultivators in various 
parts of Britain. One portion, consisting of 
about 50 grains, which he sent to Mr. Gorrie, 
Annat Gardens, Perthshire, and which was sown 
in the garden, yielded a considerable return of 
grain, and ripened early; but on its cultivation 
being extended to the field, its straw was found 
to become very brittle and tender towards the 


| period of ripening, so as to be unfit for support- 


ing the ears, and completely incapable of forming 
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into ropes for binding. Its cultivation was there- 
fore abandoned. The grain, however, on being 
ground, yielded a good barley-flour; and had it 
not been for the above-mentioned circumstance, 
it might have been cultivated with advantage 
for that purpose.”—The only other species of 
cereal barley known to us are a rye-like species, 
Hordeum secalinum, mentioned in writings of 
nearly a century and a half old, and the flattened 
species, Hordeum complanatum, introduced to 
Great Britain from the south of Kurope about 25 
or 26 years ago. 

Cultivation of Barley.—In the rotation of crops, 
barley may follow either a summer fallow, pota- 
toes, turnips, pulse, or any forage or herbage 
crop. An universal practice, during the imma- 
ture or transition period of modern husbandry, 
was to sow wheat after a summer fallow, and 
barley after wheat; but this practice entailed the 
wasteful necessity of another fallow after the 
barley ; and it was first modified by sowing clover 
with the wheat, and either dispensing with the 
barley or assigning it a later place in a longer 
rotation; and was afterwards pretty generally 
abolished, by sowing barley with clover after the 
summer fallow, and sowing wheat after the clover. 
Yet in some peculiar circumstances, when the 
soil is a very friable loam, when the autumn is | 
unusually dry, when wheat stubble can be plough- 
ed and reduced to a fine clean tilth before the 
commencement of close winter weather, and when 
several ploughings and harrowings can be given 
in spring, barley may, even in the present highly 
improved state of husbandry, advantageously 
follow wheat; yet these circumstances are of 
comparatively rare concurrence, and ought in no 
case to be further calculated on than as affording 
an excellent and profitable opportunity of arrest- 
ing or preventing the deterioration of land which | 
always, in some degree, results from a long and 
unvarying routine of even the best rotation. In 
most cases, too, in which barley can judiciously 
be made to follow wheat, the land cannot be 
sufficiently freed from the seeds and roots of 
weeds to be fit for an accompanying sowing of 
clover and grass seeds; so that in such cases, the 
barley ought to be sown alone. 

When barley profitably follows a summer fal- 
low, the soil is strong, comparatively adhesive, | 
much fitter for wheat than for turnips, so firm 
and compact that if a crop of turnips upon it 
were fed off by sheep, or removed with carts, it 
would be most mischievously consolidated during 
winter by the tread of the sheep’s feet or the 
pressure of the carts’ wheels. Land of this kind, 
though highly fertile under suitable mechanical 
conditions, cannot without much labour and tact 
be brought into a sufficiently pulverulent and 
porous state for the luxuriant or even healthy 
growth of barley; and, therefore, in various dis- 
tricts, particularly in Essex and Suffolk, it is | 
subjected to a fallow of 18 months, from harvest 
till the second spring, in order that it may be | 


perfectly cleaned, and rendered thoroughly por- 
ous, powdery, and mellow, by the tillage of au- 
tumn, the frosts of two winters, and the plough- 
ings, scarifyings, and harrowings of a summer 
and two springs. Though the loss of time and 
the expenditure of labour by such a fallow are 
great, yet they are, in general, well compensated 
by the produce of the subsequent crops. The 
land is completely divested of weeds; the barley 
finds ready access to the nourishment in the soil, 
and obtains that nourishment without competi- 
tion from noxious herbage ; the clover sown along 
‘with the barley obtains ample possession of the 
ground, and contributes the most effective pre- 
paration for wheat; the crop of wheat, if the 
tillage be in keeping with that of the commenc- 
ing fallow, will be luxuriant; a well manured 
and a diligently hoed crop of beans may follow 
the wheat; and a second crop of wheat may be 
interposed between the beans and a repetition of 
the fallow. Any clever, calculating farmer will 
see, almost at a glance, that a rotation like this, 
beginning with barley and including two crops of 
wheat, is likely, even with all the deduction of 
the long fallow, to afford quite as good a remu- 
neration, as a rotation of a different and shorter 
kind, beginning with wheat after the ordinary 
turnip or summer fallow. The long fallow fol- 
lowed by barley, however, must be understood as 
appropriate only upon the kind of soil which we 
have indicated, and as most wastefully unsuited 
to soils of a lighter and more prevalent descrip- 
tion. When, in any case, barley follows an 
ordinary summer fallow, the land is ridged up in 
the same manner as for wheat, is left in that 
condition till spring, and is either thrown into 
seed-furrow, or stirred and pulverized with the 
grubber immediately before sowing. 

Barley is seldom sown after potatoes; for wheat, 
at that stage of a rotation, is, in all ordinary cir- 
cumstances, quite as suitable, and is preferred on 
account of its superior value. But when, in any 
case, barley does succeed potatoes, the land is 
treated in nearly the same manner as when this 
crop succeeds a summer fallow——When barley is 
sown after beans or pease, the land, after these 
are removed, receives one or more ploughings; it 
is then ridged up so as to lie dry and become 
pulverized during winter; and it receives one or 
more ploughings or grubbings in spring, imme- 
diately before sowing. But wheat far oftener 
and more appropriately succeeds beans, both be- 
cause it is a more valuable crop than barley, and 
because it and beans have a preference for the 
same kinds of soil. 

_In all the places of a rotation which we 
have mentioned—after a fallow, after potatoes, 
and after pulse, winter barley, except on tena- 
cious soils or in wet autumns, might as ap- 
propriately be sown as spring barley ; and, in 
accordance with a statement which we made 
when generally comparing the two kinds, the 
winter barley might very advantageously be pre- 


ferred. The mode of preparation for it is the 
same as for winter wheat, with the difference 
that every appliance must be used to bring the 
soil into a thoroughly porous and powdery condi- 
tion, and to have it both dry and freshly stirred 
at the time of sowing.—The bere of Highland 
districts, when sown as spring barley, ought if 
possible to have the same tilth and the same 
place in rotation as the two-rowed spring barley 
of England and Lowland Scotland; but as the 
preparation for it is generally effected by dig- 
ging, and cannot in numerous instances be ef- 
fected with horse-drawn implements, the main 
points to be attended to are, that the instrument 
employed be an actual spade, and not some 
miserable apology for one, and that this instru- 
ment be so handled as to destroy all perennial 
weeds and reduce the soil to a fine powder. 

The grand place for barley, in almost every 
kind of rotation, and upon all soils of medium 
character for lightness, or even upon soils which 
verge close upon the extremes of tenacity and 
sandiness, is after turnips, and In accompaniment 
with a sowing of clover and grass seeds. 
principle is universally admitted in the present 
improved British husbandry, and is generally 
acted upon in all the best barley districts of both 
England and Scotland. Yet the preparation for 
barley after turnips is not quite the same in Hng- 
land as in Scotland, and requires to be consider- 
ably modified in adaptation to different soils. 
Barley yields a tolerably fair produce upon light 


sandy lands, which are too poor to nourish wheat; | 


it yields not a bad produce upon half moorish 
lands, whose soil is somewhat pulverulent ; it suc- 
ceeds with difficulty, and makes wretched re- 
turns, upon any land which is adhesive, reten- 
tive, compact, and badly aerated; it thrives 
pretty well upon clayey lands which lie dry, and 
have been considerably commixed and rendered 
mechanically porous, with ashy and calcareous 
manures; it is luxuriant on good light dry land, 
such as rich black mould; and, in general, it 
makes its best returns upon lands of any kind 
which are chemically fertile and mechanically 
dry and powdery, or, in other words, which are 
rich in manurial elements and finely pulverized 
by thorough and skilful tillage. Yet both turnips 
and barley are necessarily grown upon soils of 
widely different character, varying from the 
tenacious clay to the almost drifting sand; and 
any reflecting person will therefore see at a 
glance that preparation for barley must be modi- 
fied always by the nature of the soil, and some- 
times by the comparative wetness or dryness of 
the season. 

In very light soils, such as those of a large 
proportion of the turnip lands of Norfolk, Suf- 
folk, and Essex, a chief part of the preparation 
for barley, is effected simply by the processes of 
cultivating the turnips, and feeding them off 
with sheep. “ When the land has been properly 
prepared for turnips, and well manured, and the 
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turnips have been carefully hoed, so that no 
weeds of any kind remain, it is then in the finest 
state for barley as soon as the turnips are off. 
Turnips require a well pulverized soil, and so 
does barley. If the soil is very dry and light, 
the sheep folded upon it consolidate the surface 
by their treading, and enrich it by their urine 
and dung. As soon as a part of the field is 
cleared, and the hurdles removed, the land is 
ploughed with a shallow furrow, and thus the 
sheep and the ploughs are often seen in the same 
field succeeding each other, that no time may be 
lost in turning in and covering the dung, which 
is very volatile, and would soon lose much of its 
qualities by the action of the sun and winds. 
This is sufficient preparation for the seed, which 
may now be sown or drilled without delay.”— 
| [Rham’s Dictionary of the Farm.| The improve- 
_ ment made upon the soil by the excrements of 
| the sheep and the contact of their bodies, is called 
| in Norfolk ‘ the teathe ;’ and the ploughing in of 
this, as closely as possible to the flocks, is called 
the ‘ sealing’ of it. 

The old method of treating all land in Norfolk 
and Suffolk, after clearing it of turnips either by 
sheep-feeding or by carting-off, was to plough it 
once, twice, or thrice, for either barley or any 
other kind of seed-corn,—the ordinary farmers 
ploughing once, the better farmers twice, and the 
best ploughing thrice. On very dry soils, this 
method incurred no farther disadvantages than 
useless waste of labour, and partial dissipation of 
the volatile portions of the sheep’s urine; but 
upon soils of a stiffer kind it turned down the 
surface which had been pulverized by the frosts 
of winter, and brought up the adhesive, cloddy, 
bottom soil, which had not been duly influenced 
by either the frosts, the air, or the ammoniacal 
manure. “Those who are used to attend to the 
effects of tillage on different soils,’ remarks Mr. 
Arthur Young, “ know well that loam and clays 
of various degrees of tenacity, if they have been 
properly formed into lands for winter, and not 
poached by horses trampling, receive the frosts 
to advantage, and are found with a friable sur- 
face in the spring. If rain comes, it dries, and 
leaves the surface still in good order, and ready 
for any operation. But plough such lands, and 
turn up the more adhesive bottom, not acted 
upon by frost, and let rain fall on such fresh- 
turned furrows, it remains stiff and soddened, it 
“does not become porous again, the air cannot get 
| into it, and if drying sharp winds at north-east 


follow, the furrows become longitudinal slices of 
clod, very difficult to be acted upon by any in- 
strument, and the farmer finds himself in a most 
unpleasant situation. He no more recovers a 
fine friable surface; and it becomes twenty to 
one whether he has a good crop.” The new 
| practice, which began to be adopted about fifty 
years past, was to employ the scarifier instead of 
the plough, and in consequence to loosen, pulver- 


ize, and aerate the land without turning down j published in 1814, says, “ After turnips or pulse, 
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its surface. The scarifier has been of different 
breadth and different forms, according to the 
progress of improvement ; but, in general, it has 
stirred the soil to the depth of from four to six 
inches, and has been drawn by horses walking 
only in the furrows, and not trampling the pre- 
pared land. In some cases, one scarifying and 
two harrowings are given; in other cases, two 
scarifyings and three harrowings; and, in other 
cases, two scarifyings with small tines, one scari- 
fying with large tines, and a proportionate de- 
gree of harrowing. The amount and the modi- 
fication of the work are entirely dependent on: 
the comparative tenacity or consolidation of the 
soil, and can be readily determined by the look 
and tread of the experienced farmer. The ope- 
rations are speedily performed ; they put the 
stitches or ridges into excellent order for the 
immediate reception of the seed-corn; and they 
are much less liable to be surprised and defeated 
by unfavourable weather than the slower and 
more critical operation of ploughing. 

On lands which are decidedly cohesive, how- 
ever, whether in consequence of their own na- 
ture, or from the effects of some temporary con- 
solidation, ploughing may be indispensable for 
breaking the masses of the soil into minor frag- 
ments. Even Mr. Arthur Young says, “ Upon all 
clays, and loams of any degree of tenacity, which 
have been sheep-fed lately, the surface may be 
firm and trodden. The degree will depend upon 
the weather that has taken place, whether wet 
or dry; but if the farmer has a strong and heavy 
hoe in his hand, or a spade, he will easily per- 
ceive whether or not the temper of the surface 
will let the scarifier work effectually. If this 
tool works well, or is likely to work well by the 
20th of March, its use should preclude the plough; 
but if, from the state of the surface, compared 
with that of the soil at the depth of five inches, 
it appears that a ploughing is really necessary, | 
the prudent farmer will of course give it.” The | | 
general practice in Scotland is to perform the 
whole tilth, on all sorts of land, by turning down | 
the surface with the plough, and, when neces- | 
sary, to make a free subsequent use of the har- 
rows and the roller. Though the scarifier or 
grubber is now well appreciated and freely used 
in the husbandry of some of the best farmers, 
still the plough continues to be the characteristic 
implement of preparation for barley after tur- 
nips. This apparent weddedness to old practice 
is greatly modified by improvements in the con- 
struction of the plough, and by the use of different 
kinds of ploughs in adaptation to different soils 
and circumstances; and, so far as it is not thus 
modified, it is in a great measure, if not wholly, 
accounted for by the prevailing stiffness and 
comparative wetness of soils, and by the superior 
execution, the diversified manner, and the highly 
improved character of the general style of plough- 
ing. Sir John Sinclair’s Report for all Scotland, 


barley is sown with one ploughing only, and as 
quickly aiterwards as possible, upon what is 
termed hot-fur, so as not to allow time for the 
newly turned up soil to lose its sap. When, how- 
ever, these soils happen to turn up very coarse 
and cloddy, it is sometimes judged proper to 
harrow and roll the land, and to give a second or 
even a third ploughing, to reduce the soil to good 
tilth. This is often more especially necessary on 
the land where the last of the turnip crop has 
been consumed, when a considerable drought has 
set in after the surface has been much trampled 
upon in consuming the turnips, by which the 
soil becomes so hardened and consolidated, as to 
require the industrious use of the plough, har- 
rows, and roller, to render it proper for receiving 
the barley seed, which if possible ought always 
to be sown on a fine tilth.” Bethe precise imple- 
ments and the precise methods what they may, 
the soil must be reduced to a state of compara- 
tively dry powder, else barley ought not to be 
sown; and should weather or other circum- 
stances be unfavourable, let the farmer rather 
postpone the sowing to the latest possible period, 
than deposit the seed upon waxy, cloddy, or ill- 
pulverized ground. See the articles GrusBer, 
Proves, and Tinage. 

In well managed farms, the only manuring for 
barley is the amelioration of the soil by the pre- 
ceding turnip crop being fed off with sheep. Yet 
when the turnips require to be carted off, and 
the land is in a somewhat exhausted condition, a 
good dressing of well-fermented spit-dung, in a 
state of thorough decomposition, may be given. 
In districts near the coast, sea-weed, when abun- 
dant and easily obtained, is sometimes very effi- 


| ciently applied as a top-dressing after the barley 


has germinated and appeared above ground ; 
and this appliance is, of course, especially useful 
when the turnips have not been consumed upon 
the field. Soot was formerly given in some parts 
of England as a top-dressing after germination, 
but not with good effect. A common custom, in 
former times also, was to sprinkle malt dust upon 
newly sown fields, in the proportion of about forty 
bushels per acre. In the higher parts of Scot- 
land, lands which have been fallowed in prepara- 
tion for bere, are sometimes manured in the same 
manner as for turnips ; yet even in these districts, 
the method, now almost universal in England and 
Lowland Scotland, is practised of giving no man- 
ure to barley except indirectly through a pre- 
ceding crop of turnips. In the old Scottish sys- 
tem of husbandry, when the best of the ‘infields’ 
or home lands were under a continual course of 


| cropping, the whole farm manure was applied to 


one-third of the infield for a crop of barley. This 
division of the infield received three or more 
ploughings, or a kind of bastard spring fallow; 
and the other two divisions were under either 
oats or pease. As the outfield never received 
any manure, and contributed the whole of its 
straw to the farm-yard, an ample quantity of 
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manure was always available for the barley 
break. But the whole of the barbarous system 
of infield and outfield, together with its appro- 
priation of all the manure of the farm to barley, 
oats, and pease on the home lands, can now be 
found only in the worst parts of the Highlands 
and Islands, and is steadily in the course of ex- 
termination from even its fastnesses among the 
mountains and on the islands. 

Barley may be sown at any time, according to 
soil, climate, situation, and weather, from the 
early part of March till the end of May. The 
best practical rule is to sow as early after the 
middle of March as the ground is dry, and a 
prospect exists of a day or two’s drought ; and to 
postpone sowing till May, so long as the ground 
is wet and the weather unsettled. The soil can 
scarcely be too dry at the time of receiving the 
seed; and, if it afterwards obtain the moisture 
of only two or three showers to promote vegeta- 
tion, it can produce a good crop though it should 
continue dry throughout the summer. Barley 
has been known to germinate, grow, and ripen, 
without receiving so much as one shower from 
the time of sowing till that of reaping; and, on 
the other hand, the fall of a single shower upon 
a field of strong soil, immediately after being 
sown with barley, will burst and otherwise kill a 
large proportion of the seeds, and inevitably 
cause the crop to be thin. In general, early- 
sown barley, when the soil and the weather are 
dry, tillers better and produces a heavier crop of 
grain than late-sown barley. On strong lands, 
in particular, late-sown barley is liable to tiller 


badly, to rush up into long and feeble culms, and, | 
in consequence, to be easily laid and subjected | 
to discolouration and waste; while, on weak | 
lands, it will fail to possess even tolerably large | 


culms, and will yield both a small and a com- 
paratively bad harvest of both straw and grain. 
Yet, in some seasons, early sown barley is liable 
to be very seriously injured by smart frosts or 
heavy rains ; and late-sown barley obtains favour- 


able weather, and produces much the better crop. | 
Discrimination, indeed, must be freely and wisely | 
exercised, not alone as regards the state of the | 
soil and the weather, but as regards the climate, | 


St 


+ 


the quality of the soil, and the late or early habits | 


of the species or variety of the grain. 


Cold and | 
poor soils require to be sown earlier than warm | 


and rich soils; and late varieties of barley, other 
circumstances being equal, require to be sown | 


earlier than early varieties. 

Barley may be sown either broadcast or by the 
drill. Ifsown broadcast, every handful, in order 
to effect regularity of dispersion upon the inelastic 
surface of the finely pulverized soil, requires to 
be cast with considerably greater force than is 


requisite for any other sort of grain; and in order | 


that the sower may not be exhausted with fa- 
tigue, and may possess the best grasp of the plump 
and slippery seed-corn, he ought to walk in short 


steps, and sow in small handfuls. But sowing by | 
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the drill is better adapted for the light soils on | expected to arrive at maturity; or if their ripen- 


which barley is generally grown, ensures a more 
equable distribution of the seed, and affords far 
superior facility for a subsequent undisturbing 
sowing of clover and grass seeds. The most usual 
distance of the drill-rows is eight inches in hight 
soils, and nine inches in heavier soils.—Winter 
barley requires to be but slightly covered, and 
very freely tillers in ordinarily good land. Spring 
barley ought to be deposited at the depth of from 
one and a half to three inches, according to the 
nature of the soil and the circumstances of the 
season ; for if deposited at less depth, it will 
probably not sprout well, and may not become 
sufficiently anchored by the roots to resist the 
dangers of being laid. An uniform depth of all 
seeds in the same field is requisite for securing 
an uniform shoot in germination, and an uniform 
forwardness in ripening; for when the depth is 
irregular and various, some plants rise to the 
surface earlier than others, and some will be 
ready to shed their seed from over-ripeness be- 
fore others have parted with their hue of green- 
| mess. 
| The usual quantity of seed sown is from 24 
| to 4 bushels per acre broadcast, and not ex- 
ceeding two bushels in drill. But the quantity, 
whatever might be pronounced its normal amount, 
| ought always to be modified by considerations of 
the species or variety of the seed, the character 
| of the land, and the comparative earliness or 
lateness of the time of sowing. Some varieties 
_ of spring barley, inclusive of several of the most 
esteemed kinds, have a powerful habit of tiller- 
ing, and, if sown as thick as the kinds which til- 
ler less, will grow up in a half smothered and 
weakly condition. The qualities of land best 
adapted to barley, and most opulent in the ele- 
ments of fertility, may require, in any given cir- 
cumstances, only ten pecks of seed, broadcast, 
when land of medium qualities would require 
twelve, and land of the poorest qualities would re- 
quire fourteen or even sixteen. Any land, also, 
when sown late in the season, requires more seed 
than when sown early ; for,in consequence of the 
rapid growth of barley, the increase by tillering 
is considerably less from late sowing than from 
early sowing. Yet some agriculturists—contrary 
to both the theory and the practice of others— 
contend that barley ought, in all circumstances, 
to be sown pretty thick, and without any refer- 
ence to its increase by tillering. Mr. Brown, for 
example, says, “ Little argument is necessary to 
prove, that thin sowing of barley must be attended 
with considerable disadvantage ; for, if the early 
part of the season be dry, the plants will not 
only be stinted in their growth, but will not send 
out offsets; and if rain afterwards falls, an oc- 
currence that must take place some time during 
the summer, often at a late period of it, the 
_ plants then begin to stool, and send out a num- 
| ber of young shoots. These young shoots, unless 
under very favourable circumstances, cannot be 


ing is waited for, there will be great risk of 
losing the early part of the crop,—a circum- 
stance that frequently happens. In almost every 
instance, an unequal sample is produced, and the 
grain is for the most part of inferior quality. By 
good judges it is thought preferable to sow a 
quantity of seed sufficient to ensure a full crop, 
without depending on its sending out offsets. 
Indeed, when that is done, few offsets are pro- 
duced, the crop grows and ripens equally, and 
the grain is uniformly good.” 

The sowing of the seeds of clovers and grasses 
with barley is an almost universal practice in 
Great Britain, and is generally esteemed one of 
the greatest improvements in the modern hus- 
bandry of rotations. This sowing may take place 
either at the same time as the barley, or after 
the latter has appeared above ground. When 
the barley is sown either with or without clover 
and grass seeds, a light rolling is given, to press 
the soil into thorough contact with the seed, and 
to prevent too rapid an evaporation of moisture ; 
and when the plants have sprung and are begin- 
ning to tiller, another rolling is given, and some- 
times also a slight harrowing, to make a gentle 
stirring of the surface for aeration, and to thin 
out any excess or overcrowding of the shoots. 
When the clover and grass seeds are sown at the 
same time as the barley, they are sown imme- 
diately previous to the last turn of the harrows, 
and are settled in their place by that turn of 
harrowing and by the rolling; or they may be 
sown after the harrowing, and settled solely by 
the rolling. When not sown till the barley is 
above ground, they are sown immediately before 
the second rolling, and are settled by it in the 
soil. Should heavy rain occur between the sow- 
ing of the barley and the time of its expected 
appearance above the surface, a crust or skin will 
be formed by it so persistent as not to be easily 
penetrable by the young plants; and this must 
be destroyed by a gentle harrowing as soon as 
the land is dry. When a harrowing is given in 
dry weather after sowing, it ought to be given 
very cautiously, and with very light wooden- 
teethed harrows ; for if performed in the ordinary 
way, it is not a little liable to break, tear, and 
eradicate the plants to such a degree as to do 
vastly more harm than good. MHoeing barley- 
land ought never to be requisite for the purposes 
of weeding or cleaning; but when resorted to on 
drilled barley land as a better method of loosen- 
ing the soil than harrowing, it forms a good pre- 
paration for the sowing of the clover and grass 
seeds. After the last rolling is given, and the 
water furrows and drains are cleaned out, the 
processes of cultivating barley ought to be ina 
state of completion till harvest. Yet if weeds 
should appear, they must, at any reasonable 
amount of expense, be immediately pulled up by 
hand; for, if not promptly extirpated, they will 
take firm possession of their site, and retain 
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it throughout the whole subsequent growths 
of the clover and grasses. For this reason, but 
especially for reasons of far greater importance, 
the practice of sowing clover and grasses with 
barley, is not quite so superlatively excellent as 


-to be above the reach of doubt or question. The 


clover and grasses sustain to the barley the rela- 
tion of weeds; and, as such, they rob it of part 
of its nourishment, and interfere with the free- 
ness of its tillering; and though they possess far 
less of this objectionable character, when sown 
after the barley is above ground than when 
sown at the same time as itself, yet in the latter 
case the clover incurs some risk of being seriously 
curbed or even altogether smothered. In some 
seasons, the clover is so very luxuriant as mate- 
rially to injure the barley ; and in wet seasons, it 


go mixes its succulent stems with those of the 


barley at reaping, as to render it difficult to dry 
the barley in the field or to prevent it from heat- 
ing in the stack. The grand uses of sowing 
clover and grasses with the barley are to obtain 
a profitable and improving crop after the barley 
without further tillage, and to make an easy and 
most effective preparation for wheat; and cer- 
tainly these uses are so very rich as to bear the 
deduction of some little loss from the weight of 
In sandy soils in Flanders, a white car- 
rot is sown along with barley ; and after the lat- 


ter is cut down, the ground is thoroughly har- 


rowed, and sprinkled with liquid manure. The 


| carrots make exceedingly little growth of stem or 


leaf while the barley is growing, and can scarcely 
be observed when it is cut down ; yet they after- 
wards grow with rapidity, and become a good 
crop before the commencement of winter ; and 
they are found to be of great value for feeding 
swine, and for causing large secretions of urine 
in black cattle. 

Weeds.—One principal weed which infests bar- 
ley fields is the corn or way thistle, Cirsiwm ar- 
vense; it is perennial, has creeping roots, takes 
possession of a comparatively large spot of ground, 
and usually grows to the height of about two feet ; 
and it ought to be pulled up by hand as soon as 
it appears, or cut down with a weed-hook be- 
tween the time of its being 9 inches high and of 
its passing into flower; for if not promptly de- 
stroyed, it not only acts detrimentally on the 
plants immediately around it, but wafts its 
plumed seeds over a large extent of circumjacent 
ground. Another chief pest is the annual corn 
charlock, Stnapis arvensis; it is especially trouble- 
some when street or police manure has been used; 
and it ought to be pulled up by hand when the 
barley is broadcast, and hoed up when the bar- 
ley is in drills. Two other principal weeds are 
the pretty annuals, the doubtful poppy and the 
common corn poppy, Papaver dubium and Papaver 
rheeas. The deep scarlet flower of the latter, in 
particular, has a remarkable and brilliant appear- 
ance, and may sometimes be seen at a great dis- 
tance, but never reflects any credit upon the 


condition of the tillage. Another considerable 
annoyance is the cleavers or sticking-grass, Ga- 
dium aparine; it is a climbing annual, of the bed- 
straw kind, growing to the height of about three 
feet; and its seed is exceedingly hard, and does 
not become softened, but feels almost like a mi- 
nute stone, after having been boiled with pot-bar- 
ley. 

Harvesting.—In even the best seasons, barley 
requires more care in reaping and harvesting 
than any other grain; and in unfavourable sea- 
sons, it sometimes cannot be secured in tolerable 
condition without great labour and exceeding 
difficulty. When fully ripe, its straw is extremely 
brittle, and its ears are very liable to break off 
in handling; so that it ought to be cut down 
while the straw retains a considerable proportion 
of sap, and before the grain has lost all its pulpy 
softness. The best marks of due ripeness for 
reaping are a bright golden colour in the straw, 
from the bottom to the middle or upper part of 
the stem, and the disappearance of the purple 
hue, the appearance of a light straw colour, and 
the inclination to a slightly drooping position in 
the ears. If a skilful farmer walk through a 
field of ripening barley, select a few of the green- 
est heads, and finds that the grain of these can 
be separated from the chaff by rubbing them be- 
tween his hands, he knows that even these green- 
est grains are out of their milky state, and that 
the whole crop ought immediately to be reaped. 
Greenness in the upper part of the straw is of no 
consequence; for if the lower part of the straw 
be quite yellow, all nourishing or maturing com- 
munication from the soil is ended, and the whole 
plant is truly and healthily ripe. Yet thorough 
care must be used not to cut the crop a moment 
before true ripeness is attained ; for the increase 
of value during the three weeks preceding real 
maturity amounts to nearly one half of the entire 
produce, and the increase during the last five or 
six days amounts to about four or five per cent. 

Barley is very generally cut in England with a 
cradle scythe, and is deposited by that instru- 
ment in a regular swathe. But when a sufficient 
number of labourers, at reasonable wages, can be 
obtained, it is much more profitably cut with 
the Hainault scythe, or even with the common 
sickle or reaping-hook. The latter instrument, till 
of late, was the only one used in reaping barley in 
Scotland; but the Hainault scythe, after a little 
practice, and in the hands of an expert reaper, cuts 


down, in any given space of time, a much larger 


quantity than the sickle can cut. See the articles 
Scyrun, HarnauutScytHe, Mowine, and Reapine. 


A common practice in England is to rake the | 


swathes into heaps; but this frequently occasions 
the shedding of as much seed as would suffice for 
re-sowing the field. The binding of the barley 
into sheaves, and the placing of these sheaves in 
hooded stooks, not only prevents this great waste 
by shedding, but affords a better protection from 
the effect of rains, and presents a far less expo-_ 


| they are mown.” 


| parts of eastern and southern England. 


sure of the grains to the depredations of birds. 
Mr. Arthur Young—speaking without particular 
reference, yet so that he must be understood as 
referring to the barley harvest of Norfolk, Suf- 
folk, and similar districts—says, “The barley 
crops should generally have good field room, lying 
five or six days after mowing. They will im- 
prove; and if a heavy shower of rain comes, it 
will not diminish the farmer’s profit ; it will 
make the grain swell and measure more per acre; 
for maltsters reckon much on their profit in such 
dry harvests that the barleys receive no rain after 
This practice, however, if not 
conducted within rigid limits, would be a peril- 
ous one in most seasons in Scotland, in Ireland, 
or in the north of England, and must not be car- 
ried to an intrepid length in even the driest 
Hence 
even Mr. Young adds, “ While barley lies in the 
swathe, if much rain comes, it is apt to sprout. 
In the wet harvest of 1801, this crop in Norfolk 
presented a most melancholy spectacle. Three 
or four wet and very warm days made it grow to 


| such a degree, that when the swathes came to be 


turned, they looked asif feathers had been strew- 
ed along every swathe. Many thousand acres 
were thus damaged. Those farmers escaped best 
who ‘lifted’ the swathes before they were dry 
enough to turn; they raised them lightly from 
the ground with forks to let air in,—a practice 
worth recommending.” The greatest antagonist 
which British barley has, in fact, is the moisture 
of our climate; and the main care of a wise 
farmer, throughout the entire treatment of bar- 
ley, from the sowing till the complete securing 
of it, is to protect it from this antagonist. . So 
exceedingly apt is barley to sprout, under even 
a brief duration of moisture, especially when the 


| temperature is above 45° or even 40°, that ears 


of it may sometimes be seen in full germination 
actually before the crop is reaped; and sprouted 


| barley, even when its further vegetation is check- 


ed by dry weather or by the kiln, is so exceed- 
ingly deteriorated in quality as to be fit only for 
feeding poultry and swine. When reaped in 
showery or humid weather, it ought to be ga- 
thered into single sheaves slightly bound near 
the end, and set upon their spread-out butts; and 
when such sheaves are ready to be carried, they 
should be rebound in the manner of ordinary 
sheaves. When. the crop is mown, it ought to lie 
no longer in the swathe than till moderately dry; 
and it ought then to be gathered into sheaves 
and stooked. The crop should remain in stooks 
till the grain is completely hardened, and the 
straw perfectly freed from natural sap; else it 
will be exceedingly apt to heat in the stack. The 
risk of heating is, in almost any case, considerable; 
yet it may be entirely avoided by letting the 
crop completely dry before removal, and by stor- 
ing its stacks with open frames, bosses, or cages 
through their centre, and duly thatched with straw. 
See the articles Stack, Farm, and Harvusr. 
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Thrashing.—Barley will keep well unthrashed 
for a year: and when intended for malt, it may 
be kept till the second spring; but if kept longer 
than eighteen months, or at the utmost two 
years, it is almost certain to be overrun and de- 
stroyed by insects. On account both of the awn- 
edness of its grains, and the texture of its straw, 
it requires more care in thrashing than any 
other cereal crop. When it has been mown, all 
the straw, independently of the necessity of se- 
parating the awns, requires to be twice thrashed; 
and whether mown or otherwise reaped, the 
grains must undergo an additional process to 
ordinary thrashing in order to be freed from 
their awns. ‘This additional process is called 
hummeling ; and the contrivance for effecting 
it is called a hummeler. See the article Hum- 
MELER. 

Produce.—The produce of barley in England is 
said to vary from 15 to 75 bushels per acre. The 
average produce in Middlesex has been estimated 
at about four quarters per acre; in England and 
the south of Scotland, at 32 bushels; and in all 
England, all Scotland, and Wales, at 28 bushels. 
The ordinary produce of good varieties, on good 
soil, and under good culture, is from 30 to 50 
bushels per acre, and from 45 lbs. to 58 Ibs. weight 
per bushel; but this quantity is sometimes, in the 
most favourable concurrence of circumstances, 
considerably exceeded ; it is always liable to 
some modification from causes over which a far- 
mer has little or no control; it is mainly affected 
by the quality of soil, climate, weather, tillage, 
and sowing; and it is, in no inconsiderable de- 
gree, modified by the particular variety of the 
seed. The weight per bushel of some of the best 
varieties, according to specimens deposited in 
the Highland Society’s Museum, is of common 
two-rowed English barley 54 lbs.,—of Chevalier, 
54%, 563, and 58 lbs.,—of Annat, 544 and 57 Ibs.,— 
and of Dunlop, 53} lbs. 

Diseases.—The diseases to which barley is sub- 
ject, are fewer and less virulent than those which 
attack wheat. It is sometimes affected by smut, 
principally from the minute but now well-known 
fungus called Uredo segetum. See the article 
Urepo. It is preyed upon by the larvee of several 
insects, especially by those of a small moth called 
Tinea horde. From 20 to 30 eggs of this fly are 
deposited in one grain of thrashed or stored 
barley ; and each of the larvee, when hatched, 
selects a grain for itself, bores its way into the 
interior, and there lies concealed. When the 
Tinea hordei is timeously observed in a granary, 
it may be exterminated by spreading out for it a 
few handfuls of the barley, carefully covering all 
the rest of the unattacked grain, and roasting or 
destroying the decayed handfuls after they have 
received the insects’ eggs, and before these have 
time to be hatched. An insect, hitherto either 
not at all or confusedly described, sometimes at- 
tacks and materially damages the growing crop. 
Mr. Crisp of Rugby, near Alnwick, says respect- 
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ing it, in the 58th No. of the Quarterly Journal 
of Agriculture, “ It is now several years since a 
neighbour directed my attention to a great de- 
fect in his barley crop, which was apparently 
caused by the ravages of some insect in the larva 
state living in the sheath, and feeding upon the 
ear previous to its appearance from the shot- 
blade, which, like nearly all the injuries of in- 
sects in the embryo state, goes by the designation 
of grubbing. Every year I have observed more 
or less injury to the crop by the same cause ; but 
it appears most serious in a late or wet cold year 
upon stiff soils. At the time when I gathered 
specimens of it, the healthy plants were shot and 
at full growth ; the attack of the insect must, 
therefore, prevent all these stalks from yielding 
any grain; and that such is the case, I can tes- 
tify by my experience at the harvest. The in- 
jury appears to be caused by the larvee feeding 
upon the internal parts of the plant in its ear- 
liest state ; and the transformations are made 


| within the shot-blade.” 


Analysis——An analysis of the grains of Norfolk 
barley, but without any specification of the va- 
riety of the plant or of the circumstances of its 
culture, was made by Sir Humphrey Davy, and 
resulted in 79 per cent. of mucilage or starch, 7 
per cent. of saccharine matter, and 6 per cent. of 
gluten or albumen. An analysis of ripe grains of 
barley by the German chemist, Einhof, resulted 
in 70°05 per cent. of meal, 18°75 per cent. of husk, 
and 11:20 per cent. of water; and an analysis of 
the meal resulted in 67°18 per cent. of starch, 5°21 
per cent. of uncrystallizable sugar, 4°62 per cent. 
of gum, 3°52 per cent. of gluten, 1:15 per cent. of 
albumen, 0°24 per cent. of superphosphate of lime, 
and 10°79 per cent. of water and loss. An an- 
alysis of unmalted grains of barley by Proust, re- 
sulted in 1 per cent. of resin, 4 of gum, 5 of sugar, 
3 of gluten, 32 of starch, and 55 of hordein; and 
a corresponding analysis of malted barley re- 
sulted in 1 per cent. of resin, 15 of gum, 15 of 
sugar, 1 of gluten, 56 of starch, and 12 of hordein. 
The principle or substance which Proust desig- 
nates hordein, which has been regarded as the 
characteristic principle of barley, and which 
would appear from Proust’s analysis to play a 
main part in the seed’s germination, and to be 
chiefly transmuted by germination into starch, 
gum, and sugar, will be noticed in its own alpha- 
betical place. See Horpury. The incineration 
of barley grain with its skin was ascertained by 
Saussure to yield 18 per cent. of ashes, and the 
incineration of barley straw to yield 44 per cent. 
An analysis of the ashes of the grain, by the 
same distinguished chemist, resulted in 18 per 
cent. of potash, 9:2 of phosphate of potash, 1:5 of 
sulphate of potash, 0°25 of muriate of potash, 
32°5 of earthy phosphates, 35°5 of silica, 0:25 of 


| metallic oxides, and 2.8 of loss. 


Uses.—One great and too often a principal use 
made of the grain of barley in Great Britain, and 
in other non-vinous countries, is to convert it 
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into malt for beer, ale, and other fermented in- 
toxicating drinks, A similar but not so general 
use is malting for the distillation of alcoholic 
liquors. The best and heaviest grain is usually 
selected for both of these purposes; and portions 
of the finest agricultural districts are employed 
in its cultivation. The number of bushels of malt 
charged with duty in the United Kingdom in 
1821 was 29,393,441; and the amount of duty 
paid thereon, £5,297,389. In 1845, duty was 
paid on 36,545,990 bushels; the amount of duty 
being £4,937,958. See the article Marr. A 
third, but far different and altogether desir- 
able use is for human food, in the form of 
either barley-meal, or decorticated barley,—the 
latter usually called pot and pearl barley, and 
variously used for soups, broths, and puddings. 
Inferior or half-spoiled barley is generally used 
for the feeding of poultry, pigs, and cattle. Green 
or growing barley, or the whole plant in its un- 
ripened state, particularly the Siberian six-rowed 
barley, is excellent spring food for milk cows, 
becomes available at an early period of the sea- 
son, occasions a large secretion or flow of milk, 
and is highly appreciated by the dairymen in the 
vicinity of London. It is also very suitable for 
horses; it serves both as a nourishing food, for 
increasing their flesh and improving their con- 
dition, and as an excellent spring physic, for 
gently cleaning their intestines; but it must at 
first be given in small quantity, else it will act 
as asmart purgative. It is more nourishing and 
earlier available for sheep than rye; and when 
fed off to the surface in April, will spring again, 
and, under fair circumstances, produce a good 
crop of grain in August. Decoctions of the pre- 
pared grain are serviceable during many kinds of 
disease in the human subject; they are particularly 
useful in all pulmonary complaints ; and, when 
acidulated with the juice of lemon or any similar 
vegetable acid, they are cooling, gently nourish- 
ing, and extremely grateful in fevers. 

The straw of barley, in favourable circum- 
stances, is suitable fodder for caitle; but, in 
general, it is serviceable chiefly as litter; and in 
no case can it be eaten by horses without pro- 
ducing some tendency to disease. It is always 
soft and somewhat clammy; and when newly 
thrashed, it has a heavy disagreeable odour. 
Even for litter, it is neither so cleanly, durable, 
nor comfortable as wheat-straw ; and for thatch, 
it is too soft, too difficult of assortment into 
lengths, too pervious by rain, and too liable to 
rot. Barley chaff is readily eaten by both old 
and young cattle, and never injures their mouths 
with its awns; but it soon heats in the chaff- 
house, and cannot, without considerable care and 
labour, be long kept from fermentation.— The 
Farmer's Magazine-—Quarterly Journal of Agri- 
culture.— Elliot's Field Husbandry.— Mortimer’s 
Husbandry —Mill’s Husbandry.—Lisle’s Husban- 
dry.— Knowledge Society's British Husbandry.— 
Doyle's Practical Husbandry.—Sproule’s Treatise 
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on Agriculture.—Du Hamel’s Husbandry.— Mu- 
seum Rusticum.—Muller’s Gardener's Dictionary. 
—Loudon’s Encyclopedia of Agriculture—Rham’s 
Dictionary of the Farm.—sStephen’s Book of the 
Farm.—Lou’s Elements of Agriculture Young’s 
Farmer's Kalendar.—Sir John Sinclair's Code of 
| Agriculture—Sir John Sinclair's General Report 
of Scotland —Dickson’s Husbandry of the Ancients. 
— Lawson's Agriculturist’s. Manual. — Loudon’s 
Hortus Britannicus—Withering’s Botany.—Oata- 
logue of the Highland Society's Museum— Annales 
de Chimie et de Physique—Lvebig’s Chemistry of 
| Agriculture—Turner’s Elements of Chenustry.— 
Brown on Rural Affairs. 

BARLEY (POT AND PEARL). The grains 
| of barley, in a prepared state for use as human 
food. Pot barley was formerly called decorti- 
| cated barley, and is simply the grain deprived 
_ of its husk or skin; and pearl barley is the fine 
| round portion of the grain which remains after 
_ the outer portion is ground off. The two kinds 
_ differ only in the degree of reduction by grind- 
| ing; and both are prepared in the barley-mill. 
| See the article Bartey-Mrit. 

BARLEY - CHOPPERS. Small hummeling 
| instruments, wielded by the hand. See Hum- 
| MELER. 

BARLEY-GRASSHS. See Barury. 

BARLEY-HUMMELER. See Hummeter. 

BARLEY-MILL. A machine for taking the 
husks from barley. A barley-mill of the most im- 
proved construction is represented in J/g. 1. of 

Plate VII. The water wheel A is eighteen feet six 
inches diameter, and carries fifty buckets, each 
of which is three feet three inches wide. On the 
water shaft B, that carries the water wheel, is 
fixed the spur wheel C, which is eighteen feet 
diameter, reckoning from the pitch stroke, and 
has 340 teeth. The spur wheel C impels the 
pinion D, of thirty-two teeth, and one foot 84 
inches diameter, fixed upon one extremity of 
the shaft H, while the other extremity carries the 
wheel F, of 150 cogs and seven feet 11:45 inches 
diameter, to the pitch stroke. The wheel F 
drives the pinion G, fixed on the stone spindle H, 
and having a diameter of four feet six inches. 
The spindle H carries the millstone I, which is 
| four feet six inchesin diameter, and one foot five 
inches thick, and which performs 280 revolutions 
in a minute. The wheel K, of fifty teeth and 
two feet diameter, impels the wheel L of the 
same number of teeth and diameter, which is 
fixed upon the spindle R. On the spindle R is a 
conical place, upon which the pinion M, of twenty- 
five teeth and one foot diameter, is fixed by 
means of a brass bush fitted into the centre of 
the pinion, and then bored exactly to fit the cone 
in the spindle R. Below the base of the cone is 
a brass ring 3, to keep the pinion M firm upon 
the cone, by means of four screw-bolts, which 
bring the pinion firmer to the base of the cone. 
On the other side of the pinion are two projec- 
tions 1, 1, commonly called snugs, which take 
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into similar projections on the end of the catch 
2,5. This catch slides along the spindle R, by 
moving the lever N, but goes round with the 
spindle by means of two tongues fixed on the 
opposite sides of the spindle, one of which is 
partly visible at 4 in the figure. Two grooves are 
cut on the inside of the catch, to admit the 


tongues, in order to carry the catch round with > 


the spindle. The wheel NO, having 102 teeth, 


and a diameter of four feet 1} inch to the pitch | 


stroke, is screwed to the sides of the hoops or 
cases that enclose the stone. These hoops, a sec- 
tion of which is represented by a, 6, c,d, are made 


in two parts, and screwed together by four bolts, | 


6, 6, 6, 6. They are lined with milled iron, 


pierced into small holes, in order to permit | 
the escape of the dust, and prevent the bar- | 


ley from being carried along by means of the 
millstone. When the hoops are turned round 
by the wheels already described, they are sup- 
ported and kept clear of the stone by the collars 
hand?z. The collar # is larger than 2, in order 
to give room to the spout PT to fill the hoops 
with barley. This is effected by a thin plate of 


iron /, about an inch larger in diameter than the | 


inside of the collar, which is kept close to the 
side of the collar next the stone by the staple / 
on each side of the stone spindle. The other end 


of it is kept fast by the cover of the pillow block | 


m. .In the plate &, a hole is cut for the end 
of the spout PT. When the barley is made, 
the hoops are stopped by putting the lever N 
towards f: a small sluice which is upon the side 
of the hoops, as at a, 6, is then opened, and the 
made barley is allowed to run off into the trough 
Q. When the hoopsare thus emptied, the sluice 
is shut, and the lever N is brought tog. By this 
means the wheel M engages with the spindle R, 
by the catch 2, 5, and the sluice X being opened, 
the hoops are filled with fresh barley. 

BARLEY-RIDDLE. See Ripp1e. 

BARM. See Yuasr. 

BARN. A building devoted to the storing and 
thrashing of the cereal grasses. In every country 
where corn cannot be thrashed on the harvest- 
field, and immediately transferred to the granary, 
it must be stored under protection from the 
weather, and afterwards thrashed within a roof- 
ed building. The barns of Great Britain were 
formerly of so large capacity as to contain all the 
produce of farms, whether grain or fodder; and 
even so late as about 30 or 40 years ago, such 
enormous barns were regarded by many farmers 
as essential to their prosperity. Dr. Hunter, who 
published six volumes of Georgical Essays in 1804, 
occupies an entire essay with the refutation of 
the reasons which were usually urged by these 
farmers,—that corn can be built at less expense in 
the house than in the rick-yard, that it is better 
protected in the former than in the latter, and 
that the storing of it in the house is much more 
convenient for thrashing. But modern improve- 


ments in rick-building, in thrashing, and in the ~ 
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| require any special notice. 
| most, of these barns have been built in some one 
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‘arrangement of farmeries, have convinced the 
_most hesitating, that the rick-yard is both the 


cheaper and the better place for the great bulk 
of the produce, and that the barn is needed only 
for the operations of thrashing, and for the stor- 
ing of as much corn as will keep these operations 
in steady progress. A barn which contains a 
thrashing-floor, thrashing implements, and as 
much sheaf-corn as would make a rick, is now, 
found to be sufficiently capacious for a middle- 
sized English farm. But two requisite append- 
ages on every farm of considerable extent are 


houses or apartments for winnowing the corn 


and storing the thrashed straw; and these are 
usually called the corn-barn and the straw-barn. 

Small barns in which all thrashing is effected 
by hand, have all their floor on one level, the 
thrashing-floor near the middle, and two. large 
doors opposite each other, and on a line with the 
thrashing-floor ; and they require, even more 
urgently than other barns, to have their floor 
perfectly dry, and quite inaccessible to damp. 
But barns in which most of the thrashing is 


| effected by machinery are now so universal on 


farms of any considerable size, that they alone 
Very many, perhaps 


or other of four forms, each adapted to the situ- 
ation and arrangement of the other offices of the 
farmery. In one of the forms, the barn and its 
appendages stand on astraight line, and form one 


| side of a court, the corn-barn and the straw-barn 


at the sides, the barn itself in the middle, and 
the horse-course, the wind-tower, or the water- 


| wheel on the back of the barn or exterior to the 


court. In another form, the barn stands at one 
corner of the court, the two appendages form 
wings to it, but stand on different sides of the 


court, or at right angles to each other, and the. 


horse-course is situated behind the part which 
adjoins the straw-barn. In a third form, the 
barn abuts backward from the centre of the 
north side of the court, in shape like the letter 
T, having the straw-barn in a line with the 
court, and the corn-barn projecting from its mid- 
dle into the stack-yard, with the mill at the end 
next the straw-barn, and the horse-course in one 
of the angles. In the fourth form, the barn is 
the upper part of a two-story building, and the 
corn-barn and straw-barn occupy the ground floor. 

But whether built in any of these forms or in 
some other, a barn is capable of. being greatly 
modified in size to suit the extent of the farm, in 
internal construction to suit the particular me- 
thod of farm management, and in exterior adap- 
tation to suit both the peculiarities of the site 
and the general arrangement of the farmery. 
When foreign wood and slate roof are employed 
in the erection, the barn is usually much wider, 
than when home-grown timber and roofs of heath 
or thatch are used. Some barns, even in excel- 
lent farming districts, have a width of only 18 
feet within the walls; but no really good barn 


has a width of less than 20 feet. A barn of 35 
feet in length and 20 feet in width, exclusive of 
the space occupied by the machinery, can contain 


as much as two moderately sized ricks, or from 


50 to 60 bolls; yet a barn for a very large farm 
—in order, both to afford ample storage for un- 
thrashed corn in unfavourable weather, and to 
allow space for a straw-cutter, clover-thrasher, 
and other subordinate matters—ought to have 
an extent of 60 feet in length, and from 20 to 24 
feet in width. The straw-barn should be situated 
in immediate adjunction to the thrashing-ma- 
chine; it must contain storage for at least fod- 
der-straw and litter-straw ; and it ought, if pos- 
sible, to afford both space and easy outlet for 
straw of the different grains, or of four principal 
qualities. 
in size, and must have attached to it a chaff- 
house, and a communication by stair or gangway 
with the granaries. See the articles THRasHING, 
Winnowine, GRANARY, and Farm-Boinpines. 

A barn situated on the face of a rapid slope, and 
built two-story high, might have its own floor on 
a level with the rick-yard, and the floor of its 
corn-barn and its straw-barn on a level with the 
court ; an arrangement which would happily fa- 
cilitate both the ingress of the unthrashed corn 
from the ricks, and the egress of the thrashed 
straw to the cattle-houses. A barn whose floor 
is on a level with the whole of the surrounding 
ground, may be provided with wide and lofty 
gates through its sides, to permit a loaded cart 
to enter, unload, and pass on; but, in this case 
—if provided, as it ought to be, with a thrashing- 
floor for samples of grain and for the whole bulk 
of such small seeds as those of clover—it will 
sustain serious damage from both the tread of 
the horse and the abrasure of the wheels. A 
ground-floor barn, without gates, may be provided 
with an opening or .pitch-hole, through which 
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The corn-barn must be proportionate | 


the unthrashed corn can be forked from a loaded | 


cart on the outside; but this device occasions 

| the unloading to be extremely tedious, and is 
either useless or mischievous in showery weather. 
A barn on an upper story may communicate 
‘with the rick-yard by a gangway, and receive its 
supplies of unthrashed corn by hand-carriage or 
by the wheel-barrow ; or the building in which 
it is situated may be provided across one end with 
a covered space or sort of rude piazza, wide and 
lofty enough to admit a loaded cart, and having 
a side opening or pitch-hole to allow the corn to 
be forked into the barn. A common roofed two- 
story barn may be so extended by lateral erec- 
tions, as to overshadow and shelter with its roof 
a series of cattle-sheds; and its straw-barn on the 
ground-floor might be provided with slits or 
openings for affording to these sheds immediate 
supplies of fodder and litter. 

The walls of a barn are variously built of 
earthen composition, timber, brick, and stones. 
Harthen composition ought never to be used 
when better materials can be economically ob- 


ee 


| 


3902 


tained ; and, when unavoidably employed, it 
ought to consist either of a similar preparation 
to what is suitable for thrashing-floors, or of 
well-tempered and unabsorbent mineral matter, 
mixed or alternated with chopped straw. Earth 
and timber are sometimes jointly used, by a 
frame-work of boards being erected two feet in 
width, a hard packing of perfectly dry earth being 
consolidated into all the frame-work, and a coat 
of plaster of Paris, or of very fine mortar, being 
laid over all the exterior. When stone or brick 
is employed, all the interior should receive a coat 
of plaster, and the ceiling should be lathed and 
plastered; and when the stone is built in rubble 
masonry, a coat of rough-cast plaster ought to be 
given to the exterior. The stone or brick walls 
of properly constructed barns, after the roof is 
put on, are built at the top, by some careful 
farmers, close up to the covering, and well plas- 


| tered between the scantlings. 


The roof ought, for the sake of economy, to be 
so constructed, as to acquire all requisite strength 
from the least possible expenditure of timber. 
The imposing of the whole weight upon strong 
horizontal beams, without producing aid from 
trussing, displays a meagre, uninventive, hobnail 


| state of mind, scarcely worthy of a Caffre or a 


Hottentot. When tiles are used for covering the 
roof, they ought to be laid in mortar, or, what is 
much better, in coarse, compact hay. Straw 
thatch, though a very common covering, affords 
a ready and almost impregnable retreat for rats. 
Any reeds which contain a considerable quantity 
of silica, or which have a hard and brittle tex- 
ture, make an excellent covering, both for re- 
sisting vermin and affording full shelter from the 
weather. 

The floor of the barn, if it be a one-story build- 
ing, or of the corn-barn, if it be situated below 
the thrashing-barn, requires to be carefully con- 
structed in some manner which will afford per- 
fect protection from both damp and vermin. If 
the floor be laid with deal, and not built solid 
with stone and mortar, the spaces between the 
scantlings may be filled with very clean, dry gravel, 
well beat down; or if gravel cannot be obtained, 
or should not be deemed necessary, openings 
ought to be left under the floor to admit cats to 
every point where vermin might lodge.. In clay 
floors, to prevent the burrowing of vermin, a 
considerable quantity of broken glass is some- 
times mixed with the materials of the floor, for 
the space of three feet all round the walls. Mr. 
Stephens mentions, in his “ Book of the Farm,” 
a very effectual method of construction which he 
adopted for preventing the attacks of either damp 
or vermin. “The earth, in the first instance,” 
says he, “is dug out of the barn to the depth of 
the foundations of the walls, which should be two 
feet below the door-soles; and in the case of a 
new steading, this can be done when the founda- 
tions of the walls are taken out. The ground is 
then spread over with a layer of sand, sufficient 
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to preserve steadiness in the stout rough flags, 
which are laid upon it, and jointed in strong 
mortar. ‘Twelve-inch thick sleeper walls of stone 
and lime are then built on the flags to serve the 
purpose of supporting each end of the joists of the 
floor. The joists, formed of 10 by 24 inch plank, 
are then laid down 16 inches apart, and the 
spaces between them filled up to the top with 
stone and lime. The building between the joists 
requires to be done in a peculiar way. It should 
be done with squared rubble stones, and on no 
account should the mortar come in contact with 
the joists, as there is nothing destroys timber, by 
superinducing the dry rot, more readily than the 
action of mortar upon it. For this reason, great 
care should be observed in building in the joists 
into the walls, in placing the safe-lintels over the 
doors and windows, the stones being dry-bedded 
over them, and in beam-filling between the couple- 
legs. The floor is then properly laid on a level 
with the door-sole, and finished with a neat skift- 
ing board round the walls of the barn. By this 
contrivance, the vermin cannot possibly reach 
the floor but from the flags, which are nearly two 
feet under it. ‘This construction of floor admits 
of abundance of air above and below to preserve 
it, and affords plenty of room under it for cats 
and dogs to hunt after the vermin.” 

A thrashing-floor is, of course, a principal fea- 
ture of all barns when no thrashing-machine is 
used; but it is highly desirable and even requi- 
site in other cases, for the thrashing out of small 
seeds, such as those of clovers and grasses, for 
which the thrashing- machine is not properly 
adapted. The thrashing-floor of a one-story 
barn is generally situated across the centre; and 
when the width of the barn is not sufficient for 
it, porches are added to the doors, to admit of 
its elongation. The divisions of the barn which 
are separated by the floor, or situated between it 
and the ends, are called the bays, and the storings 
of unthrashed corn in them are called the mows. 
But, when a barn is so constructed as to receive 
its supplies or unloadings of unthrashed corn at 
one end, the thrashing-floor is situated across 
the other end, and the corn is stored in the in- 
termediate space. In a barn upon the second 
story of a building, the thrashing-floor must be 
firmly supported and kept quite steady by pillars 
or a partition wall below, and must be so strong | 
and well-jointed as not to permit a filtration of 
fine dust. An ordinary thrashing-floor measures 
from 18 to 20 feet in length, and from 12 to 14 
in width; yet every one must be modified in ex- 
tent to suit the number of flails which it is ex- 
pected to keep in play. <A brick thrashing-floor 
is liable to bruise the corn, to imbibe moisture, 
to give off pulverizations of its substance into 
mixture with the corn, and to hurt the hands 
and damage the implements of the workers. A 
stone-thrashing-floor may or may not be eligible 
according to the nature and texture of the stone 
employed, and to the degree of skill employed in 
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the dressing and laying of the stone; but, in most 
instances, it is nearly or quite as objectionable 
as a brick thrashing-floor. Some earthen or 
mineral composition thrashing-floors are toler- 
ably good, others are of medium character, and 
others are altogether bad, according to the na- 
ture of their materials and the method of their 
construction ; yet by far the greater number are 
subject to the very serious objection of slowly 


pulverizing and passing into commixture with 


the corn. The following method of forming an 
earthen floor is noticed by the Rev. Mr. Rham 
as an usual one:—“ The soil is taken out to the 
depth of six or eight inches or more, and, if the 
subsoil is of a moist nature, a layer of gravel and 
dry sand is laid on the bottom 3 or 4 inches 
thick, and trod smooth and level. A mixture is 
made of clay or loam and sand, with water, to 
the consistency of common building mortar, to 


_ which is added some chalk or pounded shells or 


gypsum, where these can be obtained ; chaff, cow- 
dung, and some bullock’s blood are added; and 
the whole is well worked up together. Of this 
a coat is laid on the prepared bottom with a 
trowel, about an inch thick, and spread evenly. 
This is allowed to dry; another coat is then put 
over, and all the cracks carefully filled up. This 
is repeated till the desired thickness is produced. 
When it begins to harden, the whole is well 
rammed with a heavy wooden rammer, and 
every crack filled up so as to give it the appear- 
ance of a uniform solid body. This is left to 
harden slowly, neither exposed to the rays of the 
sun nor to draughts of air, and in a short time 
the floor becomes sufficiently hard to be used. 
It is advisable, however, to give it some months 
to consolidate entirely. The best time for lay- 
ing such a floor is in spring, that it may be com- 
pletely hardened before the succeeding winter.” 
A kind of thrashing-floor not dissimilar to this 
was common among the Romans. Columellastates 
that they first dug up the ground to some depth, 
in order to moisten it with fresh lees of oil,—that 
they then mixed it with chaff, and rammed it 
down as closely as possible,—that, after it be- 
came dry, they stopped up all cracks and crevices 
which appeared,—that they continued, with great 
force, to beat it down, and render it quite level, 
—and that, finally, they strewed it with chaff, 
trod the chaff into it, and left the surface to be 
completely dried by the sun. Columella, Cato, 
and Varro, all assert that the preparing of the 
thrashing-floor with the lees of oil prevented 
the appearance of mischievous vegetation, and 
contributed to preserve the corn from the at- 
tacks of mice and ants. A thrashing-floor of 
oak or of other lasting timber, though more ex- 
pensive than any other kind of thrashing-floor 
in its original construction, is eventually the 
cheapest and in all respects the most eligible ; 
and, in particular, it gives far the best play and 
rebound to the flail, and yields neither discol- 


oaken planks ought to be 25 inches thick, well 
joined at the edges by dowelling, or by plough- 
ing and tongueing, and made firm upon oaken 
sleepers by means of a few iron spikes. Beech 
planks may be used, 2 inches thick, well dowelled 
together, and laid upon a bed of small boulder 
stones; and they are considerably more econo- 
mical than oaken planks, and will wear very 
smooth, and i1fot splinter. Planks of elm may 
also be very successfully employed. 

The preservation of corn from a close and 
musty smell, and from other indications of 
chemical change and decay, exceedingly depends, 
not only upon perfect protection from moisture, 
but upon a free and abundant circulation of air. 
Every barn, therefore, ought to be pierced with 
a sufficient number of slits or openings to admit 
of such a circulation; and the corn ought to be 
so laced and so lightly built as to allow the air to 
percolate everywhere to its centre. An excel- 
lent contrivance for combining perfect circulation 
of air, with facility of shelter during a rainy har- 
vest, and with one or two other important con- 
veniences, is a structure called a skeleton barn. 
This is a barn, not in any degree for thrashing, 
but wholly for storage; and sustains a middle 
character between a large corn-rick and the bays 
of a thrashing-barn. On a timber platform, laid 
upon capped stones, is erected a rough timber 
frame of a perfect two-story barn; the roof is 
covered with thatch or tiles; and a downward 
extension of the roof is so far continued on both 
sides as to overhang open wings or piazzas of 
sufficient width and height to admit a corn-laden 
cart or waggon. 
the barn frame is used for the storing of un- 


thrashed corn, and serves exactly the purposes | 
of a huge rick, with the double advantage of | 
saving all the cost and trouble of annual thatch- | 


ing, and of affording entire protection at every 


height, or to a store of corn a few feet high as | 
fully as to a store which reaches to the roof; and | 


the wings serve as a shelter, under which carts 
or waggons can be drawn and unloaded, and 
afterwards may either be used as cart-sheds, or 
provided with platforms, and used, like the cen- 
tre, for the storage of unthrashed corn. The 
convenience of such an erection is, in almost any 
circumstances, considerable, and, during a criti- 
cal rainy harvest, is exceedingly great; nor, in 
most cases, will it, upon an average of years, cost 
much more, or perhaps any more than ordinary 
annual rick-building. Another kind of skeleton 
barn—oftener used, however, for hay than for 
corn—consists simply of the wooden frame of a 
common one-story barn, without wings or gates, 
the bays being used for storage, and the central 
place of the gates and the thrashing-floor being 
left open and unoccupied for the unloading or 
the temporary shelter of a cart of hay. 

Skeleton hay barns are very common in some 
districts of England, and, where they exist, are 
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common one-story barn serves well for the ac- 
commodation of farms in which hay is tied up 
in trusses for the supply of the market; and 
barns of a larger size and firmer construction, 
with a foundation of masonry, a slight open 
frame-work, and a fixed roof, are highly service- 
able as store-houses of hay for home consumption 
on the farm. Suppose one of the latter sort to 
cost fifty pounds, and to have capacity for fifty 
loads of hay, the annual cost of its storage may 
be computed at from eighteenpence to two shil- 
lings per load; and the barn, for this trifling 
cost, affords a safe receptacle for hay as soon as 
it is dry, saves the expense and trouble of 
stacking, gives protection from the effects of a 
heavy shower in the act of unloading, and affords 
complete shelter to all broken cuts of the hay 
during winter. A curious skeleton hay barn, or 
sort of permanent rick-frame, with a vertically 
moveable roof, is extensively used in Holland. It 
consists of strong upright poles, and a roof which 
is supported by them, and can be lowered or 
raised ; and it is usually pentagonal, or com- 
prises five poles, situated at the angles of a re- 
gularly pentagonal area. The poles are kept 
erect and firm by means of a strong sill on a 
brick foundation, and of diagonal bars acting as 
spurs ; and the roof is light, pentagonal, and 
thatched, and is provided at the angles with 
strong wooden blocks, which have perforations 
Each pole is 
pierced with a series of holes; iron pins are in- 
serted in these holes, as supports to the blocks 
of the roof; and by removing the pins to lower 
or higher holes, the roof is lowered or raised. 
The work of raising the roof is progressive, or 
from angle to angle of the pentagon, and from 
hole to hole of each pole; and it is effected, in 
each act of the process, by means of a small jack, 
similar to what is used in lifting waggons or 
heavy-laden carts to let their wheels be removed. 
A similar skeleton hay barn exists in some parts 
of France, and has its roof lowered or elevated 
by means of a screw in the centre. The purpose 
served by the mobility of the roof is to have the 
hay always closely covered; and it is raised 
piecemeal when the hay is stored in small quan- 
tities and on different days, and lowered from 
time to time as the uppermost parts of the store 
are removed for forage.— Sir John Sinclair's 
General Report of Scotland.—Marshall’s Rural 
Economy of the Southern Counties.— Marshall's 
Rural Economy of the Midland Counties—Survey 
of Essex.—Hunier’s Georgical Hssays— Knowledge 
Society's British Husbandry.— Doyle's Practical 
Husbandry.—khan’s Dictionary of the Farm.— 
Stephens’ Book of the Farm.— Quarterly Journal 
of Agriculture. — Dickson’s Husbandry of the 
Ancients.— The Society of Gentlemen’s Complete 
Farmer. 3 

BARN MANAGEMENT. Neat, economical, 
orderly management of barn work, and the con- 
sequent presenting of clean corn at the market, 
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are strong indications of good farming. Barn 
work is performed principally during winter, 
and affords a pleasing alternation to the labours 
of the field. The extent and intricacy of it are, 
in some degree, proportioned to the size of the 
farm ; yet a notice of its details on a rather large 
scale will sufficiently indicate its duties on farms 
of any size. The hand implements used in it 
are few and simple. The flail, where the thrash- 
ing-machine does not exist, is as primitive and 
homely an instrument as could well be conceived 
for accomplishing a great and most valuable re- 
sult. See Fuarm. The corn barrow, used for 
wheeling sheaves from the rick-yard up the 
gangway to the upper barn, is a long-shaped 
wheel-barrow, made light and open with spars. 
Riddles, employed in sifting, have their mesh- 
work either of wires or of stripes of ash; and are 
of various meshes, to suit the different kinds of 
grain, and the different objects of sifting; but 
all are of simple construction, and easy price. 
Wechts for lifting thrashed corn, ought each to 
contain at least half a bushel; and, when made 
of broad slips of ash, are light and handy. The 
bushel, used for measuring the thrashed corn and 
filling it into sacks, cannot be too lightly con- 
structed, provided it is hooped with iron on all 
the parts which are most subject to abrasion ; 
and it best serves the purposes of both conveni- 
ence and stability, when it is nearly as wide at 
the top as at the bottom, and has a couple of 
handles about one-third way from the top. A 
strike, for making an exact level of grain across 
the surface of the bushel, suits better to be flat 
than cylindrical; for a zigzag motion arranges 
the grain into a truer level than a direct motion. 
Shovels made each of one piece of plane-tree, 
with a broad mouth, a little turned up on each 
side, and handled like a common spade, are the 
best adapted to both the corn-barn and the 
granary. A hand hummeler for barley is indis- 
pensable wherever a hummeling apparatus is not 
connected with the thrashing-machine, and, of 
course, whenever thrashing is done with the flail. 
A light broad hand-hoe, made of wood, with a 
very short handle, is an useful implement for 
drawing the thrashed grains into the wechts. 
See the articles Wecut, Buse, RippLE, SHOVEL, 
Barrow, and HumMMELER. 

The flail, though one of the simplest and most 
ancient of implements, is still used for thrashing 
in most parts of Ireland, in many parts of Eng- 
land, and on most Scottish farms which cannot, 
in the routine of their horse husbandry, employ 
two pairs of horses. To erect a thrashing-mill 
on any farm which has not regular work for two 
pairs of horses, would be decidedly uneconomi- 
cal; so that the line of demarcation between the 
profitable use of the flail and the propriety of 
superseding it by machinery is very distinct and 
broad. The saving from the use of a thrashing- 
machine on even a very large farm is greatly 
less than superficial observers and even many 


farmers suppose. The costs of flail- thrashing 
and of machine-thrashing, indeed, cannot, with 
perfect accuracy, be very directly compared; for 
the flail-thrashing of long-strawed corn is accom- 
plished in the same length of time as the flail- 
thrashing of short-strawed corn, while the ma- 
chine-thrashing of corn is nearly proportionate 
in speed to the shortness- of the straw; so that 
if the cost of thrashing one crop with the ma- 
chine should be one-fourth less than with the 
flail, the cost of thrashing another crop with it 
might be one-fourth more. Yet, on the assump- 
tion that the crop is of medium character, the 
following calculation may be adopted :—“ The 
quantity of corn which a man and six women 
could take into the barn and thrash, in a short 
winter day, would not exceed 22 quarters. That 
quantity may be considered good work for that 
number of people, with an ordinary six-horse 


power thrashing-mill, propelled by an abundant. 


supply of water. The wages of six women at 8d. 
per day, and the man, being a trusty one, at 2s., 
would give 6s. for taking in and thrashing 22 
quarters of grain, or 3}d. per quarter. It would 
take four women and the same man a day in 
winter to clean completely and measure 22 quar- 
ters of grain, that is 4s. 8d., or 24d. per quarter. 
Both would give 53d. per quarter. The ma- 
chinery of the mill, with its ark, dam-sluices, and 
fore and back leads, for bringing to and taking 
away the water from the mill, could not be exe- 
cuted for less than £200 of outlay of capital, 
which, at 7 per cent. per annum for tear and 
wear of machinery, and interest of capital sunk, 
would be £14 a-year; and if the farm yielded 
only 370 quarters of grain, that would be 9d. per 


| quarter expense, which, added to the 53d., would 


give a total of 142d. per quarter of expense in 
thrashing a crop by means of a water-power 
thrashing-mill. Now the ordinary amount of 
thrashing corn by the flail is 13;d. per quarter ; 
and allowing the barn-man four women one day 
to clean the 22 quarters of grain, his own wages 
being included in the allowance, their wages will 
be 2s. 8d., or 15d. per quarter. Both will be 142d. 
per quarter. No expense of taking in the crop 
to the barn, in the case of thrashing with the 
flail, would be incurred, because, when such a 
mode is adopted, the thrashing-barn is placed 
conveniently to the stacks for the purpose. 
Hence, on the score of mere pecuniary saving, 
unless a farm were to produce more than 370 
quarters of grain, it would scarcely be worth 
while to lay out capital for the erection of a six- 
horse power thrashing- machine, propelled by 
water-power.” —| Quarterly Journal of Agricul- 
twre.| Yet the thrashing-machine, quite irre- 
spective of its immediate work, wields a great 
and valuable controlling power over the economy 
of the farm; it affords an ample supply of forage 
and litter, at the farmer’s will, for the live stock; 
it permits a superior command of labour for the 
field, in adaptation to the exigencies of weather ; 
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and, especially, it commands the time and the 
market for the safety and the sale of grain. 
These advantages are worth far more than the 
mere costs of thrashing ; and they rise in magni- 


tude and value proportionably to the amount of 


the cereal produce of a farm. 

When the supply of unthrashed corn in the 
barn is exhausted, the contents of a rick must 
be taken in from the rick-yard. If these are re- 
moved with a cart, the ricks have been built so 
far apart from one another as to permit with 
ease the passing among them of a loaded cart; 
and the sheaves are forked from the rick to the 
cart, and again from the cart into the barn. But 
when they are otherwise removed, a more com- 
plex process is necessary. A large sheet of coarse 
linen cloth or of thin canvass is spread on the 
ground at the foot of the rick, to receive the 
sheaves as they are thrown down; part of the 
thatch of the rick, if not too wet, is spread be- 
neath to soften the fall of the sheaves; and a few 
of the sheaves are laid along the exterior sides of 
the sheet, to prevent it from being ruffled by the 
wind or trodden by the workers. The man who 
has charge of the barn-work, lifts the sheaves 
with a light fork in an opposite course to that in 
which they were built, and pitches them upon 
the sheet ; one of the barn- women loads the 
sheaves upon corn-barrows ; two or three women, 
each using a barrow, according to the extent of 
the work, and the distance to the barn, wheel 
the laden barrows up the gangway into the barn; 
and two pack the sheaves into convenient order 
for thrashing, and put aside for the earliest 
thrashing all sheaves which have become loose 
in the handling. In some instances, the old 
method of carrying the sheaves on the back is 
still practised; and in others, hand-barrows of 


canvass are used instead of corn wheel-barrows. | 


When the thrashing-machine is driven by horse- 


power, the carriage of corn from the rick to the | 


barn is advantageously effected by horse and 
cart, and may go on simultaneously with the 
thrashing ; for as three pairs of horses are re- 
quired for the mill, field horse-labour, on every 


moderately - sized farm, must be in abeyance. 


whenever the mill is at work. Under this ar- 
rangement, only four women are required; but, 
when the mill is driven by water, wind, or steam 
power, six women, with the superintending man, 
are needed; and though they cannot simultane- 
ously carry and thrash, yet they can do both, for 
one rick, in the shortest winter day. After the 
whole rick has been lifted, the shed corn upon 
the sheet is carefully collected, and all grain- 
straws upon and around the site of the rick are 
raked together and saved. Should any of the 
sheaves at either the top or the bottom of the 
rick be damaged, they are placed aside and 
thrashed separately from the rest of the corn ; for 
if, through carelessness or inadvertence, they are 
not thus treated, they will seriously deteriorate the 
sample and price of the produce at the market. 
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Of the seven persons who conduct the work 
within the barn of an ordinary - sized water- 
power thrashing- mill, the man feeds the corn 
into the mill, two women supply him with 
loosened sheaves, two women riddle the corn 
and attend to the chaff in the corn-barn, and 
the remaining two women fork up and build the 
straw in the straw-barn. All these workers are 
required for the performing of good work with 
a powerful mill; and an eighth person is needed 
to drive the horse in a horse-power machine. So 
few as three persons are employed in many a 
barn,—the man to feed the machine, a woman 
to supply him with sheaves, and a woman to do 
the work of the corn-barn; but though these 
may go through the task in a slovenly manner, 
they cannot possibly give due attention to the 
working of a well-driven six-horse power thrash- 
ing-machine. | 

The feeding and managing of the thrashing- 
machine are the most onerous part of the work, 
but cannot be properly understood without a 
knowledge of the machine’s structure and mode 
of operation, and will be noticed in the article 
Turasuine. The work of the corn-barn is sim- 
ultaneous with that of the upper barn. One 
hopper in the winnowing-machine sends down 
to the floor of the barn the good grain, with an 
admixture of the heavier kinds of foreign sub- 
stances; and another hopper sends down the 
light corn, the heavier parts of the chaff, ears of 
corn which have been broken off and partly 
thrashed, and the larger parts of weeds. The 
good grain is hand-riddled into a heap at a con- 
venient part of the barn; it is afterwards kept 
free from all chaff, straws, and larger refuse; 
and the tails or lower portions of the heap are 
re-riddled before being shovelled up to the top. 
The refuse of the riddlings is added to the mat- 
ters sent down by the second hopper; and all 
these together are called roughs or shag, and 
are variously treated according to the nature 
and condition of the grain. The roughs of bar- 
ley are all reserved for the peculiar process of 
hummeling; and the roughs of oats and wheat 
are subjected to thorough hand-riddling in the 
same manner as the disgorgements of the first 
hopper. The refuse of the ordinary roughs of 
oats may be thrown into a heap, to be used as 
fodder ; and the refuse of the roughs of wheat 
or of badly thrashed oats are collected upon a 
chaff-sheet, and carried up to be re-thrashed. 
But in some thrashing-mills, an apparatus of 
buckets revolves with the machinery, and car- 
ries up all the roughs from the spout of the se- 
cond hopper to be re-thrashed; and, in such 
cases, only one riddler, instead of two, is required 


| in the corn-barn. 


The chaff, during the process of thrashing, is 


| thrown into an apartment by itself; and this 


ought to be thoroughly partitioned from the 


|, corn-barn, to prevent the communication from 


it of clouds of dust. The riddlers of the grain 
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look, from time to time, through a convenient 
opening into the chaff-apartment, to observe 
when the chaff makes a great accumulation at 
the end of the winnowing-machine, and to re- 
move it thence into the interior.—The straw, as 
it passes from the machinery into the straw-barn, 
is forked by the workers into a mass, and built 
up and tramped in the manner of stacking hay. 
In some instances, the straw slides down a rack 
from the shaker of the mill; and any corn or 
chaff which it may have swept along with it falls 
through the rack. The corn is more readily se- 
parated when the straw passes under, than when 
it passes over, the shaker of the mill. 

A process of winnowing and cleaning follows 
the thrashing and winnowing process; it is, in 
most cases, all performed by hand in the corn- 
barn ; and, in these cases, to correspond with the 
scale of labour which we have described, it re- 
quires four women anda man. But, in some in- 
stances, a second winnowing-machine is placed 
below the first, in connexion with the thrashing- 
mill, and is made to serve all the purposes of 
thorough or final winnowing; and, in others, a 


second is placed on the same level as the first, | 


but also in connexion with the thrashing-mill, 
and receives the grain after it has been riddled 


by the hand on a roller of canvass. The latter of | 


these contrivances is the better of the two, as it 
permits the riddling to occur between the two 
winnowings, and in general brings the grain into 
such a clean condition as to be fit for immediate 
storing in the sacks. Yet even when either of 
the contrivances works with the utmost possible 
efficiency, a hand winnowing~- machine is fre- 
quently desirable, or all but indispensable, for 
performing occasional pieces of work, of much 
importance to the farmer, but too small in 
amount to repay the cost and trouble of setting 
on the mill-power. Hence, by far the most gen- 
eral practice is to effect the second winnowing 
in the corn-barn, by means of a hand winnowing- 
machine. 

When no chain of buckets is attached to the 
thrashing-mill to carry away the riddled roughs, 
these are passed through the hand-winnowing 
machine; and, in order that the chaff which they 
contain may not pollute the barn, but may be 
blown away, the end of the machine is placed so 
as to project out of the barn-door. The roughs 
are fed by the hand through the hopper; and the 
grain, if passably clean, is riddled upon the heap 
of good grain,—but if not pretty clean, is riddled 
into a heap by itself, to be subjected to another 
winnowing. ‘The barn-man drives the machine ; 
one of the women feeds the grain through the 
hopper with a wecht; another takes away the 
corn, wechtful by wechtful, from the machine; 
and the two others stand at a little distance, re- 
ceive each into a riddle one-half of every wecht- 
ful of the corn, and riddle it together upon a 
heap. The machine is regulated according to 
the condition and quality of the grain; the hind- 
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board is placed so high as to prevent any of the 
grain from being blown over with the chaff; and 
the inner side is so placed as to allow all the light 
grain to escape over it. The fans should generate 
a good blast of wind; the motion should be as 
steady as the application of human force can 
possibly make it; the supply of grain to the hop- 
per should be regular; and, as regularity of mo- 
tion greatly depends upon the pressure of a good 
weight upon the shoe, the hopper should be always 
kept full. See the articles Winnow and Winnow- 
inc-Macuine. 

The riddling is the most important of the 
manual operations. It separates, or ought to 
separate, from the corn all the heavy heads of 
weeds, short pieces of straw, small stones, little 
bits of hard earth, and grain enclosed in their 
capsules, which the wind of the machine is not 


| strong enough to blowaway. Yet the dexterous 


or proper practice of it is almost as difficult as it 
is important; it cannot be learned, or even un- 
derstood, from any mere printed description of it ; 
and, though appearing to the eye, to be very 
simple and easy, requires much practice and a 
considerable degree of cleverness and adroitery. 


| If it do not separate all, or very nearly all, foreign 


matter from the grain, it fails to serve its par- 
ticular purpose, and is badly performed. The 
end of each riddling of the riddleful of grain is 
brought towards the side of the heap, that it may 
be riddled over again before it is shovelled up to 
the top of the heap. Yet one course of winnow- 
ing and riddling is seldom sufficient to effect a 
thorough cleaning. A slow transit through the 
hopper, followed by very expert riddling, is some- 
times quite successful; but, in general, a second 
passage through the machine is requisite for oats, 
and both this and a second riddling are requisite 
for barley and wheat. When a second winnow- 
ing, but not a second riddling, is practised, one 
of the women drives the machine, another sup- 
plies the hopper, another carries away the grain 
from the machine to-the bushel, the fourth assists 


to hold the sack for the reception of the grain 


from the bushel, and the man fills the grain into 
the sack, and wheels the latter away with the 
corn-barrow. When a second riddling is prac- 
tised, the process is the same as at the first, with 
the exception that the grain may be allowed to 
pass more rapidly through the machine. The light 
grain which has escaped over the inner slide of 
the machine is now winnowed and riddled till it 
parts with all the good grain which is mixed 
with it; and the refuse of the riddling, or the 
finally light grain, is re-riddled from remaining 
commixations of sand, weed-seeds, husks, and 
other impurities. Purified final light grain of 
oats and barley can be set apart for the use of 
poultry ; and that of wheat, if not malted by wet 
weather, will make good household bread. 
Though we have represented cleaned oats as 
measured, wechtful by wechtful, into the bushel 
during the progress of the second winnowing, yet 
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ood 


most farmers are probably aware, that the mea- 
suring of grain from a heap, while the barn-floor 
is in a state of perfect rest, brings out a some- 
what larger result. 
says a writer in the Quarterly Journal of Agri- 
culture—whose casuistry or moral reasoning on 
this subject, however, has not altogether our 
concurrence—“It is found by experience, that 
when a bushel is filled at once, it can be filled 
with a less quantity of grain than when it is filled 
by degrees with small quantities. On the same 
account, a bushel, when filled, should not be 
heaped up with grain high above its rim, nor 
should the grain be forcibly poured into it, nor 
should a commotion be allowed on the barn-floor, 
particularly if it is a wooden one, when grain is 
being measured. Hence one reason for the ex- 
pediency of the plan to measure from the heap 
instead of the machine, from which the bushel 
would be filled only by small quantities, and each 
quantity shaken down by the tremulous motion 
imparted to the floor by the machine. There is 
no trick or unfairness in a farmer taking these 
advantages in filling his measure when they are 
in his power, and when he thinks it worth while 
to pay attention to them. He is obliged to fill 
the measure by ordinary means, but he is not 
obliged to use means to press or tramp the grain 
into it, into the least bulk it can assume. On a 
large quantity of corn, and for a series of years, 
the difference produced between a proper and 
impressed measure of it might be very consider- 
able. We are not aware that this difference has 
ever been accurately ascertained by experiment, 
any more than the leakage of grain in a granary, 
or, what is still more difficult to be ascertained 
than either, the shrinkage of grain in the stack 
after it has stood in the stack-yard a second year. 
The difference in the measurement of grain, like 
the shrinkage of it in the stack, must depend, we 
presume, very much on the quality of the grain, 
and the state in which it had been harvested. 
Good, plump, dry grain must both measure out 
its quantity more certainly, and shrink less, than 
ill-filled hungry stuff.” The fact seems to be that 
prime grain in prime condition will measure 
quite or very nearly the same under any mode 
of filling the bushel; and that light, chaffy, 
moist, ill-conditioned grain is capable of the en- 
larging effects of a soft method of measuring, 
very nearly in the proportion of its worthlessness. 
Hence our demur at the alleged justice of a 
bushel being filled with all possible absence of 
shaking or compression——We might now, with- 
out overstretching the subject of barn manage- 
ment, proceed to speak of the making up and re- 
moval of grain to the purchaser; but we defer 
this topic to the article on Marxuts. 
BARNACLES. Instruments used by farriers 
to put upon the muzzle of horses, when they will 
not stand quietly to be shod, bled, or dressed. 
The object of these instruments, and of another 
called the twitch, is to produce as much pain in 


“Tt is found by experience,” 


the muzzle as will draw away attention from the 
pain caused by the shoeing or the surgical opera- 
tion. Thecommon barnacles are rollers of wood, 
bound together, and made to enclose and com- 
press the muzzle; another kind have handles, 
and operate like pincers; and a third sort are 
held together at the top by a ring enclosing but- 
tons. Much unnecessary pain is often, from 
inconsideration or cruelty, inflicted with these 
instruments; yet, in some instances, even the 
highest degree of it fails to accomplish the ve- 
terinary surgeon’s purpose, so that he is obliged 
to have recourse to the strong means of restraint 
afforded by the side-line or the hobbles. 
BAROMETER. An instrument for determin- 
ing the weight of the air, and the variations of 
its pressure in different circumstances. As every 
change in the weight of that fluid is accompanied 
with corresponding changes of density, and con- 
sequently of its disposition to absorb or deposit 


| moisture, the barometer is also employed to point 
| out the probable changes of weather ; hence it is 
| not unfrequently called a weather-glass. 
| purpose, scarcely less important, to which this 
| instrument has lately been much applied, is the 


Another 


measurement of accessible heights; and the re- 


' sults obtained by means of it approach so near 


to perfect accuracy, when all circumstances are 
properly estimated, that this method of deter- 


| mining the heights of mountains is, in many 


cases, even preferable to the geometrical methods. 
Tt also appears from the observations of Captain 
Flinders, that the barometer may be of the most 
essential service at sea, not only to foretell changes 
of weather, but also to indicate the vicinity of 
land. These important properties entitle this 
instrument to a considerable share of our atten- 
tion. 

Before the discovery of the weight of the air, 
the barometer was entirely unknown; and, in- 
deed, it was the discovery of that fact, which led 
to the invention of the instrument. Evangelista 
Torricelli, a pupil of Galileo, and his successor as 
mathematical teacher at Florence, was the in- 
ventor of the barometer, about the middle of the 
17th century. He conjectured that the same 
cause which raises water 33 or 34 feet high (see 
ATMOSPHERE), a discovery of Galileo, ought to 
raise mercury, which is nearly 14 times heavier, 
only 29 or 30 inches high. He therefore closed 
a tube of glass, several feet long, hermetically at 
one end, then filled it with mercury through the 
orifice at the other end, and inverted it in a 
vessel of mercury. He was not deceived in his 
expectations: the mercury descended from the 
upper part of the tube, and remained in a column 
29 or 30 inches high. The upper part of the 
tube, which, in this experiment, became empty, 
was thence called the Vorricellian vacuum. Fur- 
ther experiments of Torricelli proved the correct- 
ness of his idea that the column of mercury was 


| supported by the pressure of a column of air 


resting upon the column of mercury in the tube, 
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and extending to the limits of the atmosphere. 
Whilst Torricelli was still occupied with this 
object, death overtook him, in 1647. The above- 
described preparation, which is the barometer 
itself, is called, after him, the Torricellian tube. 
Pascal adopted his opinions, and performed many 
experiments in confirmation of them. He re- 
quested one of his relations, Perrier, at Clermont, 
in Auvergne, to make a trial of the pressure of 
the air on the mountain Puy-de-Dome. Perrier 
found that the quicksilver in the Torricellian 
tube, upon the summit of this mountain, 5,000 
feet high, stood more than three Parisian inches 
lower than at the foot of the mountain ; and thus 
demonstrated that it was not the horror of a 


vacuum, as had been previously supposed, but | 


the pressure of the column of air (the height and 
the weight of which were less on the mountain), 
that supported the column of mercury in the 
tube. The gradual fall of the mercury, in as- 
cending the mountain, was also observed. It 
could not escape the notice of the first inventors 
of the barometer, that the situation of the mer- 
cury in the Torricellian tube was almost daily 
changing. They concluded that the pressure of 
the atmosphere must be subject to continual 
changes, and that, on this account, this instru- 
ment would be useful for pointing out and mea- 
suring these changes. 

The experiment of Torricelli was so simple, and 
yet so easy to be exhibited under a variety of 
forms, that a great number of barometers were 


soon proposed, either with a view of rendering | 
them more correct, or enlarging the extent of the | 
Before we proceed to give | 
particular descriptions of these mstruments, and | 


barometrical scale. 


of the various attempts which have been made 


to increase their accuracy and sensibility, it may | 
not be improper to make some previous remarks | 


applicable to barometers in general. 

The tubes intended for barometers ought to be 
sealed hermetically at both ends, immediately 
after they are made at the glass-house, and to be 
kept in that state till they are to be fitted-up. 
Without this precaution, they are apt to be sullied 
with dust, moisture, and other impurities, which 
it is almost impossible afterwards to remove, on 
account of the smallness of their diameters. 
When they are opened—which may be done with 
a file—care should be taken not to breathe into 
them, or to wash them with spirit of wine, or 
any other fluid; experience having proved, that 
in tubes so treated, the mercury always stands a 
little below its proper level. This is, no doubt, 
owing to the adhesion of a little of the spirit of 
wine to the sides of the tube, which being after- 
wards converted into vapour, renders the vacuum 


above the mercury imperfect. If any cleaning is | 


necessary, it may be done with a fine linen rag, 
that has previously been well dried. 

The tubes ought to be as perfectly cylindrical 
as possible, though, in some cases, this is not 
absolutely necessary. They should be about 33 
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inches in length, and the diameter of their bore 
should be at least 2 or 24 lines, otherwise the 
friction, and capillary action, will be apt to affect 
the free motion of the mercury. The glass should 
not be very thick, as it is apt, in that case, to 
break, when the mercury is boiled in the tube: 
half a line is sufficient. 

The mercury ought to be perfectly pure, and 
free from all foreign metals. The best is what 
has been recently revived from cinnabar; the 
common mercury of the shops being often adul- 
terated intentionally with tin, lead, and bismuth, 
stands at various heights in the tube, according 
to the nature and quantity of the foreign sub- 
stances with which it is amalgamated. The 
different mechanical methods which have been 
proposed for purifying mercury, are, for the most 
part, ineffectual; we would, therefore, recommend 
the revivification of the metal from cinnabar, for 
nice barometers, as being deast liable to uncer- 
tainty. For this purpose, take a pound of cin- 


| nabar, and reduce it to powder; mix it well with 
| five or six ounces of iron, or steel filings; and 
| having put the mixture into an iron retort, 


expose the whole to the heat of a reverberatory 
furnace; the mercury will soon pass over in a 
state of great purity, and may be obtained by 
adapting to the retort an earthen receiver which 
has been previously half filled with water. Be- 
fore being introduced into the tube, the mercury 
ought to be well heated, or even boiled in a 
glazed earthen pipkin, in order to drive off any 
moisture which may adhere to it; but this will 
be unnecessary, if the mercury has been recently 
revived. 

The mercury ought likewise to be boiled in the 
tube, to expel any air or moisture which may 
still remain attached to it, or to the inside of the 
tube. This is done in the following manner : 
Pour as much mercury into the tube as will make 
it stand to the height of three or four inches; 
and introduce along wire of iron to stir it during 
the act of boiling.. Expose the mercury in the 
tube gradually to the heat of a chafing dish of 
burning charcoal; and when it begins to boil, 
stir it gently with the iron wire to facilitate the 
disengagement of the bubbles of the air. When 
the first portion of the mercury has been suffi- 
ciently boiled, and all the air extricated, remove 
the tube from the chafing dish, and allow the 
whole to cool, taking care not to bring it into 
contact with any cold substance. Introduce an 
equal quantity of mercury, and treat it in the 
same manner, withdrawing the wire a little, so 
that it may not reach below the upper part of 
the mercury already freed from air. The chafing 
dish must also be placed immediately under the 
mercury which has been last poured in. Repeat 
the same process with each successive portion of 
mercury till the tube is filled, always applying 
the heat very cautiously; and be equally careful 
in allowing it to cool, before a fresh portion of 
mercury is poured in. 
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It sometimes happens, when the tube is care- 
fully inverted, as in the Torricellian experiment, 
that the mercury, after being completely freed 
from air, in the way we have described, remains 
suspended in the upper part of the tube, and does 
not assume its proper level, with respect to the 
pressure of the atmosphere, till the tube has been 
gently shaken. This fact—which seems to have 
given great difficulty to Huygens—is certainly 
owing to the capillary attraction of the tube, 
and the mutual attraction of the particles of 
mercury, as it takes place only in tubes of a small 
bore. To say that it is owing to the influence 
of an invisible ethereal fluid more subtile than 
air, is no less unphilosophical than the semicir- 
cular hypothesis of Linus, or the principle of the 
horror of a vacuum, particularly when we can 
assign a cause for it, of whose operation we have 
many simple and obvious proofs. 

The common barometer, represented in J/g. 2, 
Plate VII., differs but little from the Torricellian 
tube. Instead of a bason, a small reservoir is 
usually attached to the lower extremity of the 
tube, or rather the tube itself is swelled out into 
a bulby form, as represented at Hg. 3. In this 
form, however, the instrument is by no means 
accurate, particularly when the diameter of the 


bulb, as is usually the case, differs but little from |, 


the diameter of the bore of the tube. In order 
to keep the surface of the mercury in the bason 
always at the same level, the father of the late 
Mr. George Adams constructed the bason wholly, 
or in part, of leather, and by means of a screw at 
the bottom, adjusted the surface of the mercury 
in it, so as to have it always at the place from 
which the divisions on the scale commence. In 
this country, the lowest station of the mercury 
is observed to be about 28 inches, and its highest 
31 inches above the level of the mercury in the 
bason: and when the instrument is to remain in 


a fixed position near the surface of the earth, we | 


may consider the interval between these two 
points as the range of the barometrical scale. 
The scale which consequently will embrace three 
inches, may be subdivided into smaller divisions, 
according to the degree of nicety required. Each 
inch is commonly divided into ten equal parts ; 
and these are subdivided into hundredths of an 
inch, by a contrivance called a vernier scale. 
By this means the height of the mercury is as- | 
certained, by inspection, to the 1gcth ofan inch..- 
For nice purposes, the vernier may be made to 
indicate the roooth of an inch. 

Besides these lineal divisions, the scale is 
divided into other points, having a reference to 
the instrument in its capacity of indicating the 
probable state of the weather. At 31 inches, the 
highest point of the scale of variation, set fair is 
marked on the one side, and set frost on the other. 
At 30 inches, fatr is written, in like manner, on 
the one side, and frost on the other; and at half 
an inch below is written the word changeable, 
which answers both for summer and winter. 
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The common barometer answers sufficiently 
well for most purposes, when the observations 
are made at the same place; but as many of 
these necessarily imply a change of situation, it 
soon became an object of importance to construct 
barometers in such a manner that they might be 
conveyed from one place to another without 
much inconvenience or risk. Barometers of this 
kind, which are called portable barometers, are 
chiefly employed for measuring heights. They 
have assumed, under the hands of different artists, 
a variety of forms. S%gures 4 and 5, Plate VII. 
represent the portable barometer as constructed 
by Mr. Troughton, and first made by him in 1785. 
The greatest peculiarity in this instrument, ac- 
cording to the opinion of this ingenious and 
philosophical artist, consists in the excellent 
manner in which the mercury in the cistern is 
set to the zero of the scale of inches. For this 
purpose a glass cylinder of about 2°5 inches dia- 
meter, and as much in length, contains the mer- 
cury. An external covering of hollow brass, 
terminating in a female screw a little above and 
below the glass, admits male screw pieces, whose 
ends, well leathered, being pressed hard against 
the ends of the glass, prevent the escape of the 
fluid. Near the upper end of the brass cover are 
two slits made horizontally, one before and the 
other behind, exactly similar and opposite to each 
other. At bottom is a screw which, acting upon 
the usual leather bag, forces the quicksilver up- 
wards at pleasure, and by filling every part, ren- 
ders the instrument portable. But the primary 
design of this screw is, to furnish the means of 
adjusting the surface of the mercury in the glass 
cistern, so as to shut out the light from passing 
between it and the upper edges of the slitsin the 
brass cover. This is the mode of adjusting to 
zero; and it follows, that the upper edges of the 
slits must represent the beginning of the scale of 
inches. The frame is entirely made of a brass 
tube, and above the cistern is of about 1:1 inch 
diameter. The first ten inches of the lower end 
is occupied bya thermometer, whose bulb, bent 
inwards, is concealed within the frame. At about 
three inches higher, it attaches to the stand by 
a ving, in which the frame turns round with a 
smooth and steady motion, for the purpose of 
placing the instrument in the best light for read- 
ing off, &c. The actually divided scale com- 
mences at about 15 inches above the zero, and is 
continued as high as 33 inches, and, by the usual 
help of a vernier, is subdivided down to ‘001 of 
an inch. A longitudinal slit, from end to end of 
the divided part, exposes to view the glass tube 
and mercury within it. The whole of this part 
consists of two tubes of brass. In the inside of 
the interior one, slides a cylindrical piece, on 
which is divided the vernier scale, the index to 
which is the lower end of the piece. In taking 
the height of the mercury, this piece is brought 
down so as just to exclude the light from passing 
| between itself and the spherical surface of the 
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mercury. The screw at top, although but a short 
one, performs this office in whatever part of the 
scale the vernier piece may be; for it acts upon 
the interior long tube, in the inside of which the 
piece is sustained by friction; and in which it is 
on every occasion to be set by hand nearly. The 
tripod is altogether similar to what Mr. Ramsden 
used for the same purpose as far back, perhaps, 
as the year 1775. It affords, when closed, a safe 
and convenient packing-case for the instrument. 
The structure of the staff-head is curious. The 
principal part is a circle (/%g. 6.) about 75 of an 
inch broad, jointed in three pieces: these, al- 
though they seem in principle to be incapable of 
motion, yet, in practice, produce what is fully 
adequate to the purpose. The three joint-pins 
extend inwards, so as to pass through a circular 
rim, which they hold fast: within this rim is 
hung a similar one by two pivots; and inside the 
latter, at right angles to the pivots, are fastened 
two Y’s or angles, in which the barometer hangs 
by its gudgeons. Thus are brought about, in a 


small compass, the means of extending the legs, | 


of turning the instrument about respecting the 
tripod, and an universal joint, whereon it readily 
places itself perpendicular to the horizon. 


After it was observed that the different heights — 


of the mercury served, in some degree, to indicate 
the state of the weather, many attempts were 
made to enlarge the extent of the barometrical 
scale, in order to measure the smallest variations 
in the weight of the atmosphere. These attempts 
soon gave rise to a considerable variety of baro- 
meters, differing in form from the common baro- 
meter, and whose scales, though less accurate, 


were so much increased in extent, as to point | 


out the most minute changes in the pressure of 
the air. 

We are indebted to Hooke for the wheel-baro- 
meter, which he invented in 1668. This form of 
the barometer, on account of its exhibiting the 


rise and fall of the mercury in a very conspicu- | 


ous manner, is become extremely common. The 
tube is generally concealed in the frame; but, for 
the sake of representing the whole in one figure, 
we have made it to appear in front; it is about 
40 inches long, but six inches of the lower end is 
bent upwards, so as to become parallel to the rest 
of the tube. As an inch of rise of the mercury 
in the longer leg will cause an inch of descent in 
the shorter, the bores being equal, the two sur- 
faces will thus be two inches apart ; and this al- 
teration cannot be effected by a less pressure of 
the air than that which causes 2 inches of rise in 
the Torricellian tube. Hence the range of the 
scale is only half that of the common barometer. 
But this defect is compensated by converting the 
perpendicular motion of the mercury into a rota- 
tory one, and exhibiting it on a circular dial 
plate. For this purpose, a piece of ivory of a bell 
form is made to float on the surface of the mer- 
cury in the shorter leg, having a silk thread fas- 
tened to its upper end, which, passing over a 
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pulley, is stretched by a weight that is nearly a 
counterpoise. By this means the motion of the 
mercury is communicated to an index, which 
turns round a graduated circle, and thus the ver- 
tical range is enlarged at pleasure. 

It is extremely desirable, for meteorological 
purposes, to have a regular and successive series 
of the changes which take place in the pressure 
of the atmosphere during any given period; but 
as this would require constant attendance on the 
part of the observer, mechanical contrivances 
have been adopted for registering the indications 
of the barometer, and retaining them in a con- 
nected form. When the instrument is fitted up 


| in this manner, it is called a self-registering baro- 


meter. The most simple kinds of self-registering 
barometers are such as indicate the greatest rise 
and fall of the mercury, or its extreme range, 
during any stated period; and when this only is 
required, the object is easily accomplished. Of 
this description is the self-registering barometer, 
invented by Alexander Keith, Esq., F.R.S., Hdin- 
burgh. It consists of a bent tube, such as ABD, 
fig. 7, hermetically sealed at A. The mercury in 
the shorter leg supports. float, to which is affixed 


| aslender wire terminating in a bend or knee. This 
knee embraces a very small wire stretched along 
| the scale, and pushes upwards or downwards 


two bits of glazed silk which slide along the wire 
very easily, yet so as to retain the position to 


| which they are moved by the ascent and descent 


of the mercury. ‘The instrument is prepared for 
experiment by bringing the two bits of silk in 
contact with the bent knee of the float wire ; the 


| points to which they may afterwards be removed, 


indicate the extreme range of the mercury during 
the interval of any two observations. When not 
only the greatest and least altitude of the mer- 
cury is sought for any given time, but also its 
precise height at every intermediate moment, 
more complicated contrivances must be em- 


ployed; the instrument must then consist of a 


barometer connected with a time-piece, and a 
crayon or pencil affixed to a float obeying the 
motions of the mercury. The greater number of 
self-registering barometers of this nature are so 
constructed, that the crayon is made to describe 
a continuous line on a vertical cylinder, turning 
on its axis by means of clock-work, and making 


‘a certain number of revolutions in some stated 


time. The cylinders are divided longitudinally 
by parallel lines into equal spaces, corresponding 
to some particular portion of time; and thus the 
line described by the crayon in that time, indi- 
cates the successive heights of the mercury dur- 
ing its continuance. 

Oscillations of the Barometer.—Professor Loomis, 
in a paper on the storm of December 20th, 1836, 
which was read at a Philosophical society in New 
York, March 20th, 1840, observes that “ the phe- 
nomenon, probably the most difficult of all to be 
explained, is the oscillation of the barometer.” 
And he enumerates nine causes, which have been 
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given, all of which he rejects, and offers a tenth, 
which is perhaps equally insufficient. 

“1. The oscillations of the barometer,” he says, 
“ have been ascribed to the destruction of large 
masses of air in the higher regions by electricity. 
The supposition is too gratuitous to deserve seri- 
ous consideration. 

“9. They have been ascribed to the diminished 
pressure resulting from the loss of rain. But the 
amount of rain which fell in the case under con- 
sideration would be balanced by a column of 
mercury about one fifteenth of an inch in 
height. 

“3. Heat, by expanding a column of air, causes 
it to ascend to a greater height, and thus changes 
its centrifugal force, arising from the earth’s ro- 
tation. This cause is too insignificant to produce 
the effect in question. 

“4, They have been ascribed to the attrac- 
tions of the sun and moon. Laplace estimates 
the greatest oscillation of the barometer due to 
this cause to be at the equator, 0°025 inch. 

“5, Leslie ascribes them to the centrifugal 
force arising from violent winds. But, in the 
case of a hurricane, this would not produce an 


oscillation of the barometer amounting to the 


thousandth part of an inch. 

“6, The opposition of winds. 
duce a small movement of the barometer. 

“7. Thé barometer has frequently been ob- 
served to fall under the influence of a-whirl- 
wind. But in the present case there was no 
whirlwind. 

“ 8. These oscillations have been ascribed to 
sudden changes in temperature, and in the 
amount of aqueous vapour. An elevation of 
temperature of the entire atmosphere could not 


directly affect its pressure, for in proportion as | 


its density is diminished, its height will be in- 
creased. But if, by any means, a portion of hot 
air can be made to displace an equal bulk of 
cold air, the weight of the column must be 
diminished. ' It is obvious that this cannot be a 
state of permanent equilibrium ; yet it is worthy 
of inquiry whether it may not temporarily exist 
under the influence of winds. On the 20th of 
December, 1836, the air over nearly the whole 
of the United States became unusually heated, 
and its specific gravity was, of course, diminished. 
If, then, the height of the atmosphere remain 


invariable, a diminution of pressure ought to be | 
But, although a fall of the | 


the consequence. 
barometer is usually accompanied by an eleva- 


tion of temperature, the reverse is sometimes the 


ease. Thus the fall of the barometer in Europe, 
which, at most places, amounted to more than 
an inch, was accompanied by a steady fall of the 
thermometer. The barometer in this case fell in 
spite of the increased specific gravity. of the air. 
We may naturally presume, then, that a change 
in the specific gravity of the air produces only a 
secondary effect on the oscillations of the baro- 
meter. 


This might pro- | 
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“9, A wind blowing upward or downward 
would affect the pressure of the air. Thisisa 
cause whose existence we have proved in the case 
in question. Its effect upon the mean pressure 
of the air in the equatorial regions is unequivo- 
cally maintained in the Instructions for the Bri- 
tish scientific expedition to the Antarctic regions, 
recently prepared by the President and Council 
of the Royal society, causing the barometer at 
the equator to stand permanently lower than in 
latitude 30°, by about a quarter of an inch. The 
ascending current of December 20th, 1836, could 
not, however, exert any direct influence upon the 
barometer, except near the centre of the storm. 
To account for the entire oscillation, I think, we 
must admit another principle quite distinct in 
its operation.” 

Professor Loomis then comes to his final pre- 
sumed cause: he says,— 

“10. Let a wind blow ever so violently over 
the earth’s surface, and the diminution of gravity 
arising from the centrifugal force must be incon- 
siderable. But, imagine the different parts of 
| the current to travel with unequal velocity, and 
there will arise 2 mechanical condensation or 
rarefaction. When air is at rest, or in motion, 
with a uniform velocity, its particles are main- 


tained at a constant distance from each other. 


But let the velocity of one section be increased 
beyond that of the succeeding, and the same 
particles of air are forced to fill a greater 
space. Such is the principle of the undulations 
which produce the sensation of sound. It ap- 
pears to me that a similar effect must have been 
produced in the storm of December 20th, 1836. 
| The south-east wind which accompanied the rain, 
moved with an accelerated velocity. The particles, 
therefore, of air at one extremity of the current 
must have left those at the other extremity at 
an increased distance. Hence a mechanical 
rarefaction, and, of course, diminished pressure. 
The reverse effect must have taken place after 
the storm had passed. A north-west wind sets in 
with great violence. A vast body of air is pre- 
cipitated towards the south-east. The partial 
vacuum which at first existed is very soon sup- 
plied. Yet though the first impelling cause has 
ceased to act, the momentum of the excited cur- 
rent still urges it onward. The front of the wave 
is impelled by the momentum of the mass in the 
rear, and a mechanical condensation results, 
bringing, of course, increased barometric pres- 
sure. The cause, however, which produces this 
extraordinary rise, being temporary in its na- 
ture, soon ceases, and the barometer falls. The 


causes which I have here assigned for the oscil-’ 


lation of the barometer appear to me to be such 
as are known to be true, and that they are suffi- 
cient to account for the phenomena.” 

Mr. Green, the celebrated aéronaut, comment- 
ing on the hypothesis of Professor Loomis, in an 
article in the ‘ Journal of Meteorology,’ says,— 
“J now give my reasons why these causes do 
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not appear to me to be ‘ sufficient to account for 
the phenomena.’ 

“ist. The circumstance of different parts of 
a current of air having different velocities obtains 
very frequently, and is almost always observed 
by aéronauts, and, indeed, is known to be almost 
always the case, 1 may say. For at sea we set 
light sails aloft, and expect them to catch the 
breeze well, when it remains very gentle below. 
Hence we ought to have diminished pressure on 
all such occasions, which we do not. 

“2d. Professor Loomis mentions that ‘ winds 
may commonly be referred to one of the three 
following causes: viz., Ist, Inequality of atmo- 
spheric pressure ; 2d, Unequal specific gravity of 
air; 3d, Rotation of the earth.’ And here we 
find ‘ inequality of atmospheric pressure’ given 
as the leading cause of wind, while we have seen 
wind given, in another place, as the cause of in- 
equality of atmospheric pressure. This seems to 
me a circular argument, and I scarcely know how 
to find a beginning. I agree, however, with the 
Professor, that when there is diminished pres- 
sure, ‘ the same particles of air are forced to fill 
a greater space. And the question is, ‘ What 
causes them so to do?’ I reply, that the pre- 
sence of powerful electric currents passing from 


the earth into the atmosphere will produce this | 


effect. And the consideration of it fails to pre- 
sent a difficulty which occurs in Professor 
Loomis’s hypothesis, but which I omitted to de- 
scribe. I allude to the fact that the decrease of 
pressure occurs long éefore the storm of wind, 


and, therefore, it cannot be any difference in the | 


velocity of the gases moving in the atmosphere 
which causes that decrease ; because the effect is 
seen before the guas? cause exists.” 

BARREL. A cask, or a small, long, narrow 
cylinder. A barrel of beer or ale legally con- 
tained, in former times, a quantity equal to 325 
imperial gallons; but it now contains 36 imperial 
gallons. The word barrel was formerly a frequent 
commercial term of measure, and very widely 
varied in capacity according to the particular 
nature of the commodity. A barrel of anchovies 
was 50 lbs.; of barilla or potash, 200 lbs. ; of gun- 
powder, 1 cwt.; of herrings, 32 gallons; of nuts, 
3 bushels; of oil, 314 gallons; of raisins, 1 cwt.; 
of soap, 260 lbs.; and of ship beef or pork, 200 
Ibs. A barrel, in popular language, is any small, 
long, narrow cylinder, such as the tube of a 
fowling-piece or the body of asmall cask. Water- 
tight and air-tight iron barrels, coated with 
composition, have for some time past been used 
in the navy, and might be serviceable to the 
farmer. 

BARREL DRAIN. See Dratn. 

BARREN CORN. See ABortive Cory. 

BARREN EARTH. The unstirred subsoil of 
any land which has long been in cultivation. 
But the term as thus applied, though of frequent 
occurrence in old books on agriculture, is a gross 
misnomer. Some subsoils, indeed, contain very 


a 
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little matter which can nourish plants, or are 
even impregnated with very noxious matters, 
and might therefore be loosely designated barren 
earth; but they possess their bad properties, not 
at all in the capacity of subsoils, but solely in 
consequence of their peculiar mineral composi- 
tion. No stratum of pulverulent earth, merely 
by lying unstirred below a long cultivated sur- 
face stratum, either is barren or becomes so; but 
every stratum, unless naturally possessing some 
poisonous ingredient, is capable, if brought to 
the surface, of being rendered immediately ser- 
viceable as a soil. Two main uses of all soils are 
to serve as the feet and legs of a plant by keep- 
ing it steady and upright, and to act as its stom- 
ach by circulating moisture and gases; and these 
purposes can be accomplished, in the case of most 


cultivated plants, by almost any pulverulent sub- 


soil which may be brought to the surface. A 
third and only other chief use of soils is to afford 
nourishment to plants, principally from alkaline 


| matters and from humus; and even this use— 


which formerly was very generally regarded as 


_ the entire function of soils—can in part be largely 


served by the felspathic, aluminous, and calcare- 
ous ingredients which exist in almost all subsoils, 
and will in remainder be fully accomplished, in 
most instances, by the addition of ordinary 
manures. The whole practice of trenching, in 
fact, as well as knowledge afforded by miner- 
alogy and agricultural chemistry, demonstrates 
the utter nonsense of the old notion of barren 
earth. 

BARREN FLOWERS. Flowers which can 
fructify but are not hermaphrodite, or flowers 
which either want the organs of fructification or 
have them not in a propagative condition. Bar- 
ren flowers in the former sense are perfectly na- 
tural, and constitute three of the twenty-four 
classes into which Linneus distributed the whole 
vegetable world; but barren flowers in the latter 
sense are either maimed by art or possess a dis- 
eased or an anomalous character. The three 
classes of naturally barren flowers are technically 
called moneecious, dicecious, and polygamous,— 
words which mean respectively one-housed, two- 
housed, and many-married. Some flowers of 
moneecious plants contain only pistils, and some 
contain only stamens ; but flowers of both kinds 
are found on the same plant. Some flowers of 
dicecious plants contain only pistils, and some 
contain only stamens; and flowers of both kinds 
are never found on the same plant,—some plants 
being exclusively pistiliferous, and some exclu- 
sively stameniferous. Some flowers of polygam- 
ous plants contain only pistils, some contain 
only stamens, and some contain both pistils and 
stamens; and flowers of all the three kinds are 


found on the same plant. About 850 species of 


moncecious plants, 660 of dicecious, and 730 of 
polygamous, either grow wild or are cultivated 
in Great Britain. Barren flowers, of the ano- 
malous or diseased kind, are exceedingly numer- 
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ous, and occur in almost all the divisions of 
phenogamous or flowering plants; they either 
have an occasional existence in consequence of 
abortivity, or a permanence and independence of 
character in connexion with phytological habit ; 
they in some cases exist in all circumstances in 
which their plants grow, and in other cases are 
produced only under unnatural or unhealthy 
conditions of climate, temperature, soil, or cul- 


tivation ; they comprise a very large propor- 


tion of the flowers which are most admired and | 


cultivated by florists; and, in general, they be- 
long to all plants, whether individuals or species, 
which will not produce seeds, or require to be pro- 
pagated by some other method than that of sow- 
ing. Familiar examples of anomalous or diseased 
barren flowers, are the side florets of two-rowed 
barley, and all the thoroughly double flowers of 
the flower-garden, such as those of carnation, 
stock, rocket, hepatica, and balsam. 

BARREN LAND. See Wastz Lanp. 

BARREN SOILS. Soils or surface - strata 
which have little or no vegetation, or which 
cannot be reclaimed or cultivated, or which pro- 
duce only poor, coarse, and scanty herbage, or 
which can render only meagre and unremunerat- 
ing returns to the farmer. The phrase, in the 
first of these senses, designates absolute wilder- 
ness; in the second, perfectly waste or inacces- 
sible morass or mountain; in the third, wild, 
shallow, moorland pasturage ; and, in the fourth, 
stubborn, churlish, refractory land. Many far- 


mers use the phrase in only the last of these | 


senses; few use it in more than the third and 
the fourth; and some occasion much confusion 
of idea by applying it also to naturally good land 
in a bad condition, or, in technical phrase, to 
arable land out of heart. We shall use it princi- 
pally as the farmers do; yet we must occasion- 
ally extend it to its more legitimate or literal 
meanings. 

Some soils, as mere sands, mere clays, or mere 
gravels, are barren in consequence of the enor- 
mous predominance of only one kind of earthy 
matter ; and most of such lie upon subsoils which 
are exactly like themselves, and therefore unable 
to furnish requisite elements of fertility. Other 
soils, as the surfaces of bogs, fens, and morasses, 
are barren in consequence, partly of over-satura- 
tion with stagnant water, and partly of the enor- 
mous predominance of unfermented, antiseptic, 
organic matter. Other soils, but seldom of more 
than very limited extent, are barren in conse- 
quence of poisonous impregnation with saline 
matter such as saltpetre, or of corrosive mineral 
matters such as the oxides of iron. Other soils, 
as those of portions of ill-managed farms in Great 
Britain and Ireland, and of many extensive tracts 
of country in Italy, in Asia Minor, and in Syria, 
are temporarily barren in consequence of the 
quondam extraction from them of their elements 
of fertility, by the most scourging husbandry, 
and the subsequent abandonment of them to 
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utter pruriency of noxious vegetation. Many 
soils, particularly in the mountainous regions of 
the world, are barren in consequence of their 
unfavourable geological position, or of their con- 
sisting of the debris of rocks unsuited to sustain 
vegetation. Clayey soils, which belong to the 
geognostic formations called London clay, plastic 
clay, wealden clay, Kimmeridge clay, Oxford 
clay, cornbrash and forest marble, and the coal 
measures, are generally barren ; clayey soils be- 
longing to the gault formation, the upper lias 
shale, the lower lias shale, and the lowmost lias 
rocks, are frequently barren; sandy and rocky 
soils belonging to the green sand formation, the 
coral rag, the new red sandstone, and the old red 
sandstone, are frequently barren ; and sandy and 
rocky soils belonging to the diluvial formation, 
the upper chalk, the Ashburnham beds, the upper 
oolite, the great oolite, the magnesian limestone, 
the millstone grit, the carboniferous limestone, 
the Silurian rocks, the Cambrian rocks, mica 
schist, gneiss, serpentine, granite, and quartz 
rock, are almost always barren. 

General surface appearances afford, to a prac- 
tised eye, decided indications of the comparative 
barrenness of a district; and yet are not always 
useful in indicating the character of a farm or of 
a field. A farmer is often able to estimate at a 
glance the general condition of as much of a 
country as lies within the range of vision, when 
he would be totally incapable of forming a toler- 
able estimate of one-half of it piece by piece. 
When he removes from the geological formation 
or the particular class of soils to which he has 
been accustomed, he is ever liable to be deceived 
by colours, consistences, and other characteristics 
of a field which appear to the eye to resemble 
those of his own farm, or of farms in his vicinity, 
but in real mineralogical character are very 
widely different. The most obvious indications 
of comparative infertility in a district are rocky 
mountains, moorlands, heaths, bogs, marshes, 
downs, wolds, woods of beech, larch or Scotch 
pine, stone fences, extensive deer-parks, vast 
sheep-walks, much stagnant water, abundance of 
rabbits, abundance of bramble-bushes, furze, and 
black thorns, many ant-hills, numerous lapwings, 
plovers, and curlews, large flocks of goldfinches 
in autumn, and the feeding of the wild goose on 
stubble. 

All bleak and very elevated districts are bar- 
ren. Few if any naturally fertile fields occur at 
a greater elevation than 1,500 feet above the 
level of the sea. A few of the grasses, indeed, 
have a stunted and lingering growth at greater 
elevations ; but most of these few are totally 
destitute of agricultural value. When old sward- 
land on an elevated situation is mown, its hay- 
crop is both late and light; and a late hay-crop, 
where spring-feeding is not practised, is always 
an indication of comparative barrenness in the 
soil. Hven on decidedly excellent arable land at 
an elevation of 1,000 or 1,200 feet, wheat, with 
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the common resources and management of the 
farmer, either will not ripen, or is of inferior 
quality. Yet modern agriculture has made great 
achievements in what is called ‘ high farming ;’ 
and, chiefly by means of draining, strong man- 
uring, and improved cultivation, has produced 
the same effects as if mountains were deprived of 
several hundred feet of their elevation, or were 
placed several degrees nearer the equator. 

The colours of barren land exhibit the utmost 
conceivable diversity, and are, in some instances, 
identical with those of fertile land. Yet certain 
colours, in the case of particular soils, are con- 
clusive indications of barrenness. Nearly white 
thin chalk soil,—chalk soil with pale white-col- 
oured flints,—diluvial soils with a dead white 
gravel near their surface,—dark-brown or nearly 
black moors and bogs,—moorlands with white 
gravel near their surface,—white silvery sands, 
—hblack sands, —pink-coloured sands, — yellow 
sands,—white clays,—blue clays,—yellow clays, 
—pink-coloured clays,—and gravelly lands whose 
ditches have a shining, ferruginous, or peach- 
coloured scum,—all these are, in every instance, 
barren. The colour of herbage varies so much 
with the season, the weather, the prevalent kinds 
of grasses, and other circumstances, that, except 
in a few very obvious cases, it cannot be regarded 
as an indicator of the soil. Herbage which, when 
growing or uncut, has the appearance of half- 
made hay, always consists of rough, coarse, un- 
palatable grasses, and indicates the land to be 
very bad pasture, and utterly useless for the 
plough. The herbage of barren land is scarcely 
ever green, either in spring, in summer, in au- 
tumn, or in winter, but generally appears brown 
or reddish-brown. 

The consistency of the surface-strata of land 
affords, in a large proportion of instances, an ex- 
cellent criterion to a practical farmer. Naked 
rock, pure sand, and mere clay of any depth, and 
coatings of mould or earth only 2, 3, or 4 inches 
in thickness upon any of these, are always barren. 
Such coatings, indeed, occasionally possess her- 
bage of a lively green colour, well fitted to deceive 
the unpractised eye; but when they are pierced 
with a spade, or examined at any ditch, pool, or 
other break, their almost worthless character is 
readily seen. Clay soil which cuts like soap, and 
afterwards dries like brick,—sand which is so 
light as to be liable to drifting by the wind,— 
clays or sands which have not a large intermix- 
ture of decomposed vegetable matter,—a clay 
and sand soil of such texture as to be agglutinated 
after a brisk rain, and to take a surface like 
cement,—a soil of alternate layers of sand and 
various coloured clay,—every kind of quicksand, 
—a deep surface stratum of sand and gravel,— 
and a soil of not more than 4 inches in depth, 
incumbent on sand, gravel, clay, flinty or chalk 
rock, or dry, rubbly, slaty, or compact rock,—all 
these soils are, in every instance, barren. 

A common practice in inspecting bad land for 


BARREN SOILS. 


valuation, is to describe its vegetation in very 
general terms, and without specification of any 
of its grasses or other plants. A valuator, for 
example, might say, respecting the several parts 
of a comparatively barren tract of land, “The 
herbage of one piece is of a bad quality ; the bot- 
tom is mossy; the herbage of another piece is 
short, but sweet, and thick at the bottom; this 
piece will produce very tough fodder, and is 
coarse and benty; that piece will produce a 
rough, peaty, sour grass; and yonder piece is 
covered with poor benty herbage.” But though 
such general notices are, in some degree, useful, 
an observation of the precise plants which con- 
stitute the herbage of any soils is essential to a 
fair knowledge of such indications of barrenness 
as are afforded by vegetation. Some plants in- 
variably demonstrate the comparative infertility 
or worthlessness of every spot of soil on which 
they are found; and others demonstrate barren- 
ness only when they occur in considerable quan- 
tities, yet sometimes indicate it when they are 
not abundant, and always ought at least to excite 
suspicion, and provoke thorough examination. 
Most of the plants which we shall name are of 
the former kind; and all ought to be readily re- 
cognisable by every person who pretends to judge 
of the infertility of land from the character of its 
herbage. 

The following plants grow indigenously on very 
poor or almost worthless grassy lands :—Agri- 
mony, Agrimonia eupatoria, on dry sandy soil; 
rough dandelion, Apargia hispida, on dry barren 
pastures; common daisy, Bellis perennis, on land 
of all kinds from medium quality to barren, but 
never on good pastures; wood betony, Betonica 
officinalis, in woods and shady places; clustered 
bell-flower, Campanula glomeraia, on elevated 
chalk pastures ; round-leaved or heath bell-flower, 
Campanula rotundifolia, on heaths and dry barren 
pastures ; the prickliest thistle, Carduus acanthot- 
des, and some other species of Cardwus, and of 
the genera immediately allied to it, on corn-fields, 
on embankments, and among rubbish ; early 
flowering rush, Carex precox, on wet heaths and 
poor meadows; flea rush, Carex pulicaris, and 
several other carices, particularly the well-known 
and much-disliked carnation grass, on boggy 
meadows and wet elevated grounds; star th'stle, 
star knapweed, or blue bottle, Centaurea calcitrapa, 
on barren meadows; white goosefoot, Chenopodi- 
um album, on very poor cultivated land; moon- 
flower, ox-eye daisy, or greater daisy, Chrysanthe- 
mum leucanthemum, on walls, road-sides, and 
poor, dry pastures; corn marigold, yellow ox- 
eye, gule, or gulegowans, Chrysanthemum segetum, 
on poor, sandy, cultivated soil; cursed thistle, or 
creeping plume-thistle, Cnicus arvensis, on bad 
cultivated land; marsh plume-thistle, Cnicus 
palustris, on wet clayey pastures; smooth or 
roof hawksbeard, Orepis tectorwm, on walls, roofs, 
and bad pastures ; foxglove or bloody-finger, Digi- 
talis purpurea, on dry, gravelly, sandy ground ; 
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nailwort or whitlow grass, Draba verna, on walls 
and arid places; common heath, ling, or heather, 
Erica vulgaris, on moors, in woods, and on com- 
mons; common eyebright, Huphrasia officinalis, 
on moors and dry barren meadows; cheese ren- 
net, yellow goosegrass, or yellow ladies’ bedstraw, 
Galium verum, on dry, hilly pastures ; ground- 
ivy, alehoof, turnhoof, or catsfoot, Glechoma hede- 
raced, on poor, shady spots of ground; chafeweed 
or common cudweed, Gnaphalium germanicum, 
on barren meadows: smooth catsear, Zypocheris 
glabra, on sandy and gravelly soils ; scabious 
sheep’s-bit or hairy: sheep scabious, Jastone mon- 
tana, on arid grounds, on moorlands, and on 
sandy, barren pastures and meadows; common 
field rush, Juncus campestris, and other species of 
juncus, on poor, wet, spouty land; cammock, 
petty-whin, rest harrow, or ground furze, Ononis 
spinosa, on barren pastures; wild carline thistle, 
Onopordum vulgaris, on dry pastures and mea- 
dows; hoary plantain or lamb’s lettuce, Plantago 
media, on all sorts of soils, but chokes good her- 
bage; silver weed, Potentilla anserina, on arid 
sands and on low grounds which are subject to 
winter floods; barren strawberry, Potentilla fra- 
garia, on dry, stony, barren grounds; cowslip, 
Primula veris, on strong clayey land; primrose, 
Primula vulgaris, on clayey soils, on moorlands, 
and in woods and thickets; penny grass, hen- 
penny, coxcomb, or yellow rattle, Rhinanthus 
Christa-galli, on pastures and meadows; sheep’s 
sorrel, Aumex acetosella, on gravel walks and on 
sandy pastures and meadows; common broom, 
Spartium scoparvum, on dry pastures; coltsfoot, 
Tussilago farfara, on limestone rubbish, and on 
moist, stiff, clayey soil; wild thyme, Thymus ser- 
pyllum, on moorlands and barren alpine grounds; 
furze, gorse, or whins, Ulex nanus, on barren 
commons ; and clafstail, black mullein, or sage- 
leaved mullein, Verbascum nigrum, on dry, sandy 
lands. 

The following grasses grow indigenously on 
soils which are dry, sandy, and elevated, or which 
are wet, peaty, or morassy, and on which good 
pasture grasses, even when artificially sown on 
them, either will not grow, or will speedily be- 
come extinct.—Common bent, Agrostis vulgaris, 
on moors and dry pastures, not only in low situ- 
ations, but so high as 2,000 feet above sea-level ; 
brown bent, Agrostis canina, in patches on poor, 
wet, peaty soil; white-rooted bent, Agrostis alba, 
on dry, sandy meadows, and on poor dry pastures, 
whether low or very mountainous ; creeping- 


rooted bent, Agrostis repens, on clayey soils; nar- 


row-leaved creeping bent, Agrostis stolonifera 
angustifolia, on clayey soils, by the sides of ditches, 
and on cold wet mountains to the elevation of 
2,000 feet; marsh bent, Agrostis palustris, in damp, 
shady, stagnant places, and on similar mountains 
as the preceding; rock bent, Agrosivs stricta, on 
damp boggy soils; water hair grass, Azra aquatica, 
in ditches, and wet muddy places, whether hilly 
or champaign; tufted hair grass, Azra cespitosa, 
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in large tufts, on very coarse ground, not only in 
low situations, but on mountains to the elevation 
of 1,500 feet above sea-level; wavy mountain hair- 
grass, Avra flexuosa, on heathy and alpine ground, 
to the elevation of 3,500 feet above sea-level; 
crested hair grass, Azra cristata, on rocky grounds 
and dry pastures, to the elevation of 1,500 feet 
above sea-level; slender foxtail grass, or black 
bent, Alopecurus agrostis, on badly cultivated or ill- 
cleaned arable land; floating foxtail grass, AJo- 
pecurus geniculatus, in pools and on wet clayey 
grounds, to the elevation of 1,500 feet above sea- 


| level; dodder, doddering toms, or common quak- 


ing grass, Briza media, on poor soils, to the ele- 
vation of 1,500 feet above sea-level; drank or 


barren brome grass, Bromus sterilis, on dry sandy 


soil and on shady ground. to the elevation of 
600 feet above sea-level; soft brome grass, Bromus 
mollis, on poor, exhausted pasture ground, to the 
elevation of 1,000 feet above sea-level; sheep’s 
fescue grass, Mestuca ovina, on downs and wolds, 
and on dry, sandy, alpine pastures, to the eleva- 
tion of 4,000 feet above sea-level; viviparous fes- 
cue grass, Festuca vivipara, on elevated, light, 
sandy soils; purple fescue, Festuca rubra, on sandy 
grounds, particularly near the sea ; wood or 
thicket fescue, Festuca dumetorum, in damp woods 
and soft, shady places, to the elevation of 1,000 
feet above sea-level; wall fescue, or tailed mouse- 
tail, Festuca myurus or Mygalurus myurus, in dry, 
barren places; smooth fescue, Mestuca glabra, on 
moist pastures; wall barley, Hordeum murinum, 
on dry, light soils, to the elevation of 500 feet 
above sea-level; woolly soft grass, Holcus lanatus, 
on shady banks, in woods, and on moist peaty 
pastures, to the elevation of 1,500 feet above sea- 
level; creeping soft grass, Holeus mollis, on light 
sandy soil, to the elevation of 1,500 feet above 
sea-level; wild sainfoin, Hedysarum onobrychis, on 
dry, barren, chalky pastures; purple melic grass, 
Melica cerulea, on moors, peat bogs, and damp 
heathy places, to the elevation of 1,500 feet above 
sea-level; upright mat grass, Vardus stricta, on 
dry moors and alpine heathy grounds, to the ele- 
vation of 4,000 feet above sea-level; lesser mea- 


| dow catstail grass, Phleum pratense minus, on 


very stiff, clayey land; alpine meadow grass, 
Poa alpina, on lofty mountains, to the elevation 
of 4,000 feet above sea-level; and flat-stalked 
meadow grass, Poa compressa, on mountains, to 
the elevation of 3,000 feet above sea-level. 
BARRENWORT,—botanically Hpimedium. A 
small genus of ornamental plants of the barberry 
tribe. The alpine species, Hpimedium alpinum, 
is a creeping deciduous perennial, and grows 
wild in mountainous thickets of Great Britain,— 
particularly in Yorkshire, in Cumberland, and in 
the vicinity of Edinburgh and Glasgow. Its root 
is creeping; many stems rise from one root, and 
attain a height of about 9 inches; each stem 


divides at the top into three branches, and each 


branch into three sub-branches; a leaf stands 
upon each sub-branch, stiff, heart-shaped, ending 
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in a point, pale green above and grey below; a 
floral footstalk comes out a little below the first 
division of the stem, and divides into smaller foot- 
stalks ; and a flower is produced from each of the | 
smaller footstalks, and has four cruciform petals, 
of a dark red colour in their body, with yellow 
stripes on their border. The flowers have a 
clustered, drooping, and very handsome appear- 
ance; their nectaries are peculiar in form, and 
very rich in honey ; and their incipient seed-vessel 
becomes a slender pod, containing many oblong 
seeds. The plant blooms in April and May; and 
if kept in the shade, may be made to flourish till 
August. One curious species, the six-stamened, 
was recently introduced from North America ; 
and three somewhat handsome species were in- 
troduced a few years ago from Japan. 

BARROW. An implement of land carriage. 
Yet the name is so very loosely and extensively 
applied as to designate any one of numerous im- 
plements of carriage, two-wheeled, one-wheeled, 
and wheelless. A two-wheeled barrow for ordi- 
nary out-of-door carriage is shaped nearly like a 
miniature cart, with the addition of two support- 
ing feet; and, when about a yard in diameter, is 
extremely convenient for the carriage of small 
loads either in cities or upon farms. A common 
one-wheeled box barrow may be of various shapes 
and sizes, and either light or heavy; and is an | 
indispensable implement on the mimic establish- 
ment of a cottage-farm, and a very useful imple- 
ment in much of the home carriage of a large 
farmery. A light-sparred open one-wheeled bar- 
row is the most economical and convenient im- 
plement for conveying the corn of a rick from the 
rick-yard up the gangway into the threshing- 
barn. The two-wheeled load-barrow, with small, 
low-wheels, fixed with their axle near the lower 
and scooped extremity of the machine, is emi- 
nently servicable for moving full sacks of grain 
in the corn-barn, in the granary, or in flour- 
mills. A box hand-barrow, carried between two 
men, is sometimes necessary for carrying earth or | 
manure on wet land; and an open hand-barrow 
is used, on very many farmeries, for conveying 
farm-yard manure from the cattle-houses to the 
dung-heap. 

BARROW. A tumulus or huge mound of 
earth, raised, in ancient times, over the body of | 
a warrior. Many ancient barrows still exist on 
the plains of Wiltshire, on the hills of Surrey, 
Sussex, and other English counties, and among 
the valleys, glens, and mountains of Scotland. 

BARS. The portions of the hoof-sole of horses, 
which are reflected inwards, and which form 
arches between the frog and the quarters. The 
bars of the mouth are the fleshy rows which run 
across the mouths of horses, and reach almost to 
the palate. The bars of the mouth are very dis- 
tinguishable in young horses. 

BAR-SHOE. A horse-shoe of particular con- 
struction, adapted to a tender foct, and designed 
to protect a sore or weak point from pressure, by 
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causing the whole weight of the limb to be borne | glistening. Specific gravity, 43. It is composed 


by the other portions of the sole. Its chief fea- 
ture is a continuation of the common shoe round 
the heels; and its principal use is in cases of 
corn, sand-crack, and pumiced feet; but it requires 
to be made thick, and sometimes presses very in- 
juriously on the heels. 

BARTH. A warm enclosure or sheltered pas- 
ture for calves or lambs. 

BARTON, or Barxen. The yard of a farm- 
house. 

BARTSIA. A genus of ornamental annual 
plants, of the figwort tribe. Three species are 
natives of Great Britain ;—the viscous, growing 
in marshes, and having a yellow flower; the 
alpine, growing beside mountain streams, and 
having a purple flower; and the odontites, grow- 
ing on meadows and pastures, and having a pink 
flower. They grow to the height of from 6 to 9 
inches, and bloom in July. 

BARYTES. The name of one of the earths; 
from a Greek word signifying heavy, on account 
of the great weight of its acid combinations. It 
is procured either from the native sulphate of 
barytes, by exposing its powder to ared heat with 
charcoal, and by forming from the resulting sul- 
phuret a nitrate, which is decomposed by heat ; 
or from the native carbonate, by dissolving it in 
nitric acid, and, in like manner, subjecting it to 
heat. Thus obtained, barytes has a specific 
gravity of 4, is of a grey colour, has a caustic 
taste, and slakes on exposure to the air, like lime, 
falling to powder from the absorption of water. 
It is soluble in 25 parts at 60°, and in the pro- 
portion of nearly half its weight at 212°, The 
solution, on cooling, affords prismatic crystals. 
Its watery solution possesses, distinctly, alkaline 
properties, changing the vegetable blues to green, 
and acquiring a film upon its surface, when ex- 
posed to the air, from the absorption of carbonic 
acid. It operates asa virulent poison when taken 
into the stomach. To the flame of alcohol it im- 
parts a yellow colour, which, together with its 
great solubility in water, serves to distinguish it 
from the other earths. It is useful in chemical 
analysis, in consequence of its property of uniting 
by fusion with several of the earths and metallic 
oxydes, and rendering them soluble in acids or 
water. Barytes has been decomposed by the 
agency of galvanism, and ascertained to be the 
oxyde of a peculiar metal, to which Sir Humphrey 
Davy has given the name of barium. It has a 
white colour, with a metallic lustre, resembling 
that of silver. Exposed to the air, or thrown in- 
to water, it absorbs oxygen, and is converted into 
barytes.—It combines with the acids, and forms 
a variety of salts, two of which, the carbon- 
ate and the sulphate, are found abundantly in 
nature. The first of these’ is called, in mineral- 
ogy, Witherite, from Dr. Withering, its discoverer. 
It is commonly fibrous or bladed in its structure, 
occasionally including small cavities lined with 
minute crystals. It is whitish, translucent, and 


of barytes, 78, and carbonic acid, 22. Like all 
other salts of barytes (with one exception), the 
carbonate is a virulent poison, and has often 
proved fatal to domestic fowls and animals who 
have accidentally swallowed it, about the mines 
where it occurs. Its principal localities are in 
the north of England, where it is found in lead 
mines: it also occurs in Styria, Salzburg, and 
Siberia. It is used to obtain the pure barytes, 
and those salts of this earth which are employed 
as chemical tests, and for the purposes of scientific 
illustration—The sulphate of barytes, called, in 
mineralogy, heavy-spar, is found abundantly in 
almost every*country, usually accompanying ga- 
lena, or common lead ore, of which it frequently 
forms the gangue. It is often beautifully crystal- 
lized under a variety of forms, derived from a 
right rhombic prism of 101° 42’, and 78° 18’, but 
is more generally lamellar or compact. It pre- 
sents numerous colours, of which white is the 
most frequent. It is translucent, and sometimes 
transparent, capable of being scratched by the 
knife, and of a specific gravity of 4'7._ Like the 
artificial sulphate of barytes, it is insoluble, and 
is the only salt of this earth which is not poison- 
ous. It consists of 67 parts barytes, and 33 sul- 
phuric acid. It is employed, though less exten- 
sively, for the same purposes as the carbonate, 


and was formerly used, by Mr. Wedgewood, in | 


the manufacture of his beautiful jasper ware—A 
fibrous variety of heavy-spar, called Bolognian 
stone, and which occurs, imbedded in small nodu- 
lar masses, in a marl near Bologna, has the re- 
markable property of: becoming phosphorescent 
by calcination —The artificial sulphate of barytes 
formed by adding sulphuric acid to the carbonate 
of barytes, is employed for the purpose of paint- 
ing in water-colours, and is the most beautiful 
white now in use. It is known by the name of 
Permanent white. The same substance is much 
valued for marking bottles in chemical labora- 
tories, where the acid vapours destroy common 
ink, and for labelling articles kept in cellars and 
moist places. In order to be applied, it is mixed 
up with spirits of turpentine and linseed oil, to 
the consistence of common paint, when it is laid 
on with a brush. Ifa black marking material is 
preferred, this may be rendered so by the addi- 
tion of a little lampblack. The nitrate of barytes 
is formed by dissolving the native carbonate in 
diluted nitric acid, and crystallizes on evapora- 
tion, It is soluble in 10 or 12 parts of water, at 
60°, and in 3 or 4 parts at 212°.—The murvaie of 
barytes, in like manner, is produced by submitting 
the carbonate to the action of dilute muriatic 
acid. It is much more soluble than the nitrate. 
Solutions of both these salts are of great impor- 
tance in analytical processes, for the detection of 
sulphuric acid; the barytes forming, with that 
acid, an insoluble precipitate, while the nitric or 
muriatic acid neutralizes the base. The muriate 
of barytes is employed with advantage as a medi- 
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cine, in the treatment of scrofulous diseases, 
though, from its poisonous nature, great caution 
is requisite in its administration. 

BASALT. A rock of igneous origin, and very 
extensive occurrence. The colour of this rock is 
dark greyish black, or brownish grey. It is found 
in large shapeless masses, or in columnar prisms, 
with from three to nine faces. These columns are 
of all sizes, from a few inches to several feet in 
diameter, and sometimes four hundred feet in 
height. They are composed of joints, or blocks 
of the same angular shapes, resting one upon 
another. The texture of basalt is fine grained, 
or compact, and it consists of an intimate mixture 
of a number of other minerals, among which may 
be distinguished augite or hornblende, labrador- 
ite or nephelin, magnetic and titaniferous iron 
ore, olivine and one or more zeolites, all of which 
often occur separated in the basalt. C. Gmelin 
was the first to show that basalt consists of 
two portions, one of which is decomposable by 
acids, the other not. All later chemical investi- 
gations have been based on this fact, but without 
yet being able to separate or distinguish, with 
sufficient accuracy, the different minerals of 
which it is composed; for, if a dilute acid be 
employed, olivine and magnetic iron ore are only 
imperfectly decomposed, while, by a stronger 
acid, portions of augite and labradorite are, at 
the same time, also attacked. From the same 
reason, it is also difficult to determine the par- 
ticular species of zeolite which it contains. Basalt 
is distinguished from lava by its content of water, 
which averages about 2'5 per cent., and of which 
lava only contains hygroscopical portions. 

BASE, or Basis. Any substance capable of 
combining with acids, and neutralizing more or 
less their acid properties, and thus forming salts 
with them. Every true salt, therefore, consists 
of an acid and a base, or, in electro-chemical 
language, of an electro-negative and electro-posi- 
tive ingredient: see article Saurs. The alkalies 
possess, therefore, in the highest degree, the 
character of bases, and the latter word is only a 
wider extension of the term alkali, from the sup- 
position that the alkaline ingredient of a salt 
constituted its most important and characteristic 
part, or the basis of it. For the same reason, the 
term basis is often, but less frequently, extended 
to the electro-positive element of the alkalies 
themselves, or of any other binary compound, in 
which latter sense it becomes synonymous with 
radical; thus, potassium is said to be the metallic 
basis or radical of potassa (oxide of potassium) 
and of chloride of potassium. As the term salt 
was extended beyond oxysalts to other ternary 
compounds, such as sulpho-salts, chloro-salts, &c., 
it has also become necessary to extend the term 
base to the electro-positive ingredient in these 
salts, and we thus distinguish between oxy-bases, 
sulpho-bases, chloro-bases, &c. Thus, oxide of 
copper is an oxy-base, because it combines with 
oxacids, such as arsenic acid, forming an oxysalt, 


BASIL. 


the arseniate, or more correctly, the oxy-arseni- 
ate of copper; while the sulphuret of copper is a 
sulpho-base, combining with sulph-acids as, for 
instance, with sulpharsenic acid to a sulpho-salt, 
the sulpharseniate of copper. Under the term 
oxybases, or simply bases, as they often are called, 
where no reference is made to other kinds of 
bases (such as sulpho-bases, &c.), are, therefore, 
comprehended the alkalies, the alkaline earths, 
the earths, and generally all those oxides which 
are capable of combining with, and more or less 
neutralizing oxacids, and forming salts with them, 
such as the oxides of iron, copper, &c., for which 
we refer to the different metals. To this class of 
bases belong also a class of organic, nitrogenous 
substances mostly obtained from plants, or arti- 
ficially produced, which have all the properties of 
the metallic or inorganic bases, and are capable of 
replacing them in their combinations. These are 
termed vegetable alkalies or alkaloids: see ALKALOID. 
But their character as oxides or oxybases is even 
more doubtful than that of ammonia (or oxide of 
ammonium), with which they seem to have an 
analogous constitution, while their basic proper- 
ties, at the same time, seem dependent on the 
amount of nitrogen which they contain. The 
oxides of ethyl (ether) and methyl form another 
class of organic bases, which may be combined 
with acids and neutralize their acid properties, 


and are therefore also called organic bases, but | 


their combination with the acids differ consider- 
ably in their nature from the ordinary inorganic 
salts by not allowing their acids or bases to be 
replaced or exchanged, with the same facility, by 
single or double affinity for other bases or acids. 
BASELLA. A genus of tender twining plants, 
of the goosefoot tribe. Five species, the white, 
the red, the black, the shining, and the heart- 
leaved, are cultivated for various purposes in 
India and China; and two species are grown as 
ornamental stove plants in Great Britain. The 
kind longest known in Britain has a strong, 
thick, succulent stem, and deep purple-coloured 
leaves; and is popularly called climbing night- 
shade or Malabar night-shade. The juice of the 
berries yields a beautiful but fugitive dye. 
BASIL,—hbotanically Ocymum. A genus of 
plants, of the lip-flowered tribe. The common 
basil, usually called sweet basil, Ocymum basilr- 
cum, is a tender, aromatic herb, used for soups, 
salads, and other culinary purposes, and particu- 
larly noted for imparting to mock turtle soups 
their peculiar grateful flavour. It is an annual, 
and a native of India, and was introduced to 
Great Britain about the middle of the 16th cen- 
tury. Its stem is branching, hairy, quadrangu- 
lar, and about a foot in height; its branches are 
hairy and quadrangular, and are produced in 
mutually opposite pairs, all the way up the stem ; 
its leaves are oval, spear-shaped, dentated, and 
ending in acute points; and the whole plant has 
a strong aromatic flavour similar to that of cloves. 
Its principal varieties are common basil, with 
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very dark green leaves, and a violet-coloured 
flower; curled-leaved basil, with short spikes of 
flowers ; middle basil, with a citron flavour; 
studded-leaved basil; and basil, with leaves of 
three colours. All the varieties are propagated 
from seeds sown in March on a moderate hot-bed; 
and the young plants are first transplanted into 
another moderate hot-bed, and afterwards, in 
May, are removed, with balls of earth, to the 
open ground.—The greater or clove-scented basil 
is very generally regarded as a variety of the 
common basil; but it is larger in size, and pos- 
sesses some observably different characters. Its 
stem rises to the height of 18 inches; its leaves. 
are large, oval, and smooth; and its flowers are 
produced in whorled spikes of 5 or 6 inches in 
length from the top of the stem, and in smaller 


| whorled spikes from the ends of the branches; 
|| but, in all other respects, it closely resembles 
‘| common basil. 


Its principal varieties are the 
purple fringed-leaved, the green fringed-leaved, 


|| the large-leaved, and the green studded-leaved. 


—The least basil, or bush basil, Ocymum mini- 
mum, is a low bushy annual of from 6 to 12 inches 
in height. Its branches spread out from the 


| lower as well as the upper parts of the stem; its 


head has an orbicular outline; its leaves are 


| small, oval, and smooth, and stand opposite to 


one another on short footstalks; and its flowers 
are produced in whorls toward the top of the 
branches.—The hoary and the pilose species are 
annuals of similar habits to the common species, 
but are not cultivated in the kitchen garden. 
Fifteen or sixteen other species, some annual, 
some biennial, some perennial, and all tender, are 
grown in Great Britain; but, excepting three or 
four which rank as ornamental plants, they are 
quite devoid of interest. 

BASIL (WILD),—botanically Clinopodiwm. A 
genus of hardy, perennial, herbaceous plants, of 
the lip-flowered tribe. The common species, 
Clinopodium vulgare, grows wild by the side of 
hedges and in thickets, in most parts of England. 
Its root is fibrous, and sends up several stiff square 
stems to the height of 18 inches; the branches 
are produced laterally near the top of the stems ; 
the leaves are oval, hairy, and in mutually op- 
posite pairs; and the flowers are produced in 
whorls or heads, one at the top of the stem, and 
generally one also at the joint next the top. 
Some of the flowers are purple, others are white, 
most are pink, and all appear from June till 
August. The plant is slightly aromatic, has a 
fragrant and refreshing odour, grows luxuriantly 
under culture, and is well-known in kitchen 
gardens. Two other species are cultivated in 
Britain, the Egyptian and the origanum-leaved, 
the former from Egypt, and the latter from the 
south of Hurope. 

BASIL THYME,—hotanically Acynos vulgaris. 
An indigenous, ornamental, annual plant, of the 
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It has a height of only 6 or 8 inches; is spread- 
ing and much branched; its leaves are acute, 
serrated, and slightly aromatic; and its flowers 
grow in whorls, and have a bluish colour, tipped 
with white and dark purple. The plant fre- 
quently occurs in cultivated fields, and at the 
foot of dry hedges; and is specially luxuriant on 
sandy, gravelly, and chalky soils. 

BASILICON. An ointment, made of resin, 
bees’ wax, and olive oil. It is a good digestive 
ointment for cattle wounds which will not readily 
heal; and, when a little turpentine and verdigris 
are added to its composition, it acts as a good 
stimulant. 

BASIN, or Bason. A reservoir or artificial 
pond, for the retention of water in a garden, or 
on the home-ground of a farmery, for either use 
or ornament. 

BASKET. A utensil for holding dry goods, 
or a vehicle for their hand-carriage. Baskets are 
made generally of the twigs of willows, but some- 
times of the twigs of birch, hazel, and other elastic 
brushwood, splinters of elastic timber, culms of 
strong grass, and stems of rushes and other soft 
filamentous plants. They are constructed like- 
wise of a great variety of shapes and sizes, and 
for a vast multiplicity and diversity of uses, 
Most of the multitudinous baskets of the regular 
basket-maker, are too ornamental and costly to 
suit the purposes of a farm ; but numerous coarse 
kinds of osier baskets, from the small fruit pot- 
tle to the large potato basket, or the still larger 
pannier, are of eminent service. They are too 
well known, however, to need any description. 

BASS. The material of packing-mats, used in 
stripes for ligatures to growing plants. Any 
gardener who cannot readily obtain a supply of 
bass, may easily prepare it for himself from the 
loppings of lime-trees. Any branches of lime- 
tree, from an inch in diameter to the largest ob- 
tainable size, may be steeped three months in a 
ditch or pond, and afterwards dried; and their 
bark, if it then be peeled off in stripes, and 
washed in clean water, will be found to be very 
strong and tough bass. 

BASSIA. A small genus of tender, evergreen 
trees, of the sapota tribe. Three species, the 
long-leaved, the broad-leaved, and the butter- 
bearing, have been introduced to Great Britain, 
the last from Nepaul, and the other two from 
Hindostan. All grow to the height of about 40 
feet, and have a beautiful appearance. Their 
flowers are sweet, singular-looking, and useful; 
they are collected in great quantities, and used 
for various purposes, in many parts of India; in 
Tranquebar, they are bruised, boiled to a jelly, 
formed into balls, and bartered by the natives 
for rice and fish; in Bahar and some parts of the 
Circars, they are dried in the sun, till they ac- 
quire a flavour like raisins, and are sent over all 
the Mahratta countries, in the same manner as 
raisins are in Europe; and at Chatra, in various 
other parts of Upper India, and in some districts 
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| lip-flowered family. It was formerly regarded 
| as a species of thyme, and called Thymus acynos. 
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of Lower Hindostan, they are used for the distil- 
lation of spirituous liquors. An expressed oil is 
obtained from the olive-shaped seeds of the five- 
celled fruit of Bassia longifolia, and is used by 
the common people of India, for burning in 
lamps, for the making of soap, and as a substitute 
for ghee. A similar produce of the Nepaul spe- 
cies is alluded to in its specific name of butter- 
bearing. The juice of the bark of the long- 
leaved species is prescribed by Indian practition- 
ers in cases of rheumatism. The timber is used 
for house-building, for doors, windows, and other 
purposes. 

BASTARD. The Romans distinguished two 
kinds of natural children—nothi, the issue of 
concubinage, and spurii, the children of prosti- 
tutes ; the former could inherit from the mother, 
and were entitled to support from the father ; the 
latter had no claims whatever to support. Js non 
habet patrem, cur pater esi populus. The Athenians 
treated all bastards with extreme rigour. By the 
laws of Solon, they were denied the rights of citi- 
zenship. A law of Pericles ordered the sale of 
5,000 bastards as slaves. What rendered these 
regulations more severe was, that not only the 
issue of concubinage and adultery, but all chil- 
dren whose parents were not both Athenians, 
were considered bastards at Athens. Thus 
Themistocles, whose mother was a native of 
Halicarnassus, was deemed a bastard. The law, 
as might be expected, was often set aside by the 
influence of powerful citizens. Pericles himself 
had it repealed in favour of his child by Aspasia, 
after he had lost his legitimate children by the 
plague. The condition of bastards has been dif- 
ferent in different periods of modern history. 
Among the Goths and Franks, they were per- 
mitted to inherit from the father. Thiery, the 
natural son of Clovis, inherited a share of his 
father’s conquests. William the Conqueror, na- 
tural son of Robert I., duke of Normandy, and 
of Arlette, daughter of a furrier of Falaise, in- 
herited his father’s dominions. He called him- 
self Willemus, cognomento Batardus. The cele- 
brated Dunois styled himself, in his letters, ‘ the 
bastard of Orleans.’ In Spain, bastards have al- 
ways been capable of inheriting. The bastardy 
of Henry of Transtamare did not prevent his 
accession to the throne of Castile. In France, 
the condition of bastards was formerly very dif- 
ferent in the different provinces. Since the re- 
volution, it has been regulated in a uniform 
manner by the general law of the kingdom. The 
Code civil thus fixes their rights: If the father or 
mother leave legitimate descendants, the bastard 
is entitled to one-third of the portion he would 
have inherited had he been a lawful child; if the 
father or mother die without descendants, but 
leave ascendants, or brothers or sisters, then he 
is entitled to one-half of such a portion; if the 
father or mother leave no ascendants nor de- 
scendants, nor brothers nor sisters, he is entitled 
to three-quarters of such a portion; and if the 
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father or mother leave no relations within the 
degrees of succession, he is entitled to the whole 
property. These regulations do not apply to the 
issue of an incestuous or adulterous connexion. 
The law allows no civil privileges to individuals 
who owe their existence to the violation of human 
and divine laws; it grants them only support. 
According to the ancient customs, the bastards 
of kings, acknowledged by their fathers, were 
princes; those of princes were gentlemen. Sev- 
eral distinguished men, and fabulous heroes, 
have been bastards — William, who conquered 
England ; Dunois, who delivered France; the 
duke of Venddme, the duke of Berwick, the mar- 
shal Saxe; Bacchus, Hercules, and Romulus. 

By the common law of England, a child born 
after marriage, however soon, is legitimate, or at 
least he is presumed to be so; for one born in 
wedlock, and long enough after the marriage to 
admit of the period of gestation, may still be 
proved illegitimate, in case of absence and non- 
access of the husband, and under some other cir- 
cumstances. According to the common law, a 
bastard is not the heir of any one; and, on the 
other hand, his only heirs are his children born 
in wedlock, and their descendants. According to 
the Roman law, one born out of wedlock might 
be legitimated by subsequent marriage and ac- 
knowledgment of his parents. In 1236, the Eng- 
lish prelates proposed the introduction of the 
Roman law, in this respect, into England, to 
which the nobility made the celebrated reply, 
Nolumus leges Anglie mutare,—“ we are unwilling 
to change the laws of England.” 

The principal statutes wholly or partly in force 
on the subject of bastardy before the 14th of 
August, 1834, were 18 Eliz. cap.3; 7 Jac. I. cap. 
4; 6 Geo. II. cap. 31; 35 Geo. III. cap. 101; 49 
Geo. III. cap. 68; 50 Geo. III. cap. 51; 54 Geo. 
III. cap. 170. The only object of affiliation as 
recognised by these enactments is indemnity to 
the parish for the charges of maintenance of a 
bastard. Ulterior views of compensating the 
woman for the injury inflicted on her, or punish- 
ing seduction by throwing a burthen on the 
father, are not anywhere to be discovered. In 
the whole of the law, as it existed prior to 
the 4 and 5 Will. LV. cap. 76, there is no trace of 
those enactments for the punishment of seduc- 
tion, and that compassionate regard for the frailty 
of the weaker sex which the Poor-law amend- 
ment act is by many persons supposed to have 
so mercilessly and recklessly blotted out of the 
statute-book. “ That statute,” says Sir Edmund 
Head, whose report on the law of bastardy we 
are now abridging, “ removed certain penalties 
from the mothers of chargeable bastards, and on 
the other hand imposed on them obligations to 
which they were not formerly subject. It abol- 
ished the punishment of imprisonment for hav- 
ing an illegitimate child chargeable to a parish ; 
and by causing the child to follow the settlement 
of its mother, conferred a still greater boon upon 


her, as it put a stop to the practice of hunting 
an unfortunate woman from parish to parish 
when in the last stage of helpless pregnancy. To 
use the language of the minute of the Poor-law 
commissioners of the 5th of March, 1839, the 
amended law removed the punishment which 
placed such conduct in the class of erimes, and 
simply left the mother to bear the natural con- 
sequences of vice: these consequences are the 
burthen of supporting the child. The woman 
who has neglected to take the precaution of se- 
curing by the legal and religious sanction of 
marriage a protector for herself and her off- 
spring, is most properly supposed to assume the 
duties of a mother without the rights of a wife. 
But it is objected immediately, that you call on 
her to do what she cannot do, viz. to maintain 
her child. If this be so, the law does not deny 
her relief. The condition of entering the work- 
house is usually imposed as a security against 
wilful chargeability in this as in many other 
cases, but the same relief which is extended to 
destitution of other classes is not denied to the 
mother of an illegitimate child. It is true, that 
by the 71st sec. of 4 and 5 Will. IV. cap. 76, all 
relief granted to the child is declared to be 
granted to the mother, and the child made a 
part of her family. The result of this clause is 
merely that the mother of a bastard is put on 
one and the same footing with destitute widows. 
Previously she was far more advantageously 
situated. She might separate her fate from that 
of her offspring; if relief in the workhouse was 
offered to the child she could refuse to goin. If 
she ran: away and left her illegitimate child 
chargeable, the Vagrant act was not applicable 
to her case, for a bastard was not legally part of 
her ‘ family,’ while a widow for a similar act 
might have been treated as a criminal. 

“ However, it is not perhaps the law as it ex- 
isted before 1834 which is regretted, so much as 
the spirit in which it was administered. The prin- 
cipal ground of complaint against the Poor-law 
amendment act, on the part at least of those who 
know what the law was before and after that sta- 
tute, is the change which is effected in the facility 
for affiliating bastard children. The fictitious 
chargeability, the ex parte proceeding against 
the putative father, and the power to two jus- 
tices to make an order, were abolished. In their 
place was substituted a mode of affiliating at the 
next practicable quarter-sessions after charge- 
ability, but without any power to recover the 
expenses; corroborative evidence was required ; 
the order could only be made after fourteen days’ 
notice to the putative father, and it remained in 
force only until the child was seven years of age, 
if it was so long chargeable. No part of the 
money thus levied from the putative father could 
be paid to the mother. It is difficult to conceive 
anything less consonant to the principles of Eng- 
lish jurisprudence than the proceedings under 
the 6 Geo, II, cap. 31, and 49 Geo. III. cap. 68: 
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imprisonment was summarily inflicted on the 
unsupported oath of an interested person; the 
whole proceedings were ev parte; no summons 
was required, and no opportunity for confront- 
ing the accuser was deemed necessary before 
commitment. I do not wish my meaning to. be 
mistaken,” continues Sir Edmund. “ The im- 
punity of a father of a bastard (assuming that 
we can ascertain who he be) is an evil, and a 
considerable evil; but, whatever our sympathy 
with the woman may lead us to wish, I much 
fear that it is one from which we cannot escape, 
except at the sacrifice of something still more 
valuable. Like most things in human affairs, 
there is not unmixed good on either side; the 
question is, on which there is the greater danger. 
The risk is undoubtedly very much diminished 
by enforcing strictly the relief to the mother by 
admission into the workhouse, with her child, 
and by no other means. She can then, if driven 
to extremities by the refusal of the putative ~ 
father to provide for or marry her, bring the 
penalties of the law on his head, only by making 
a considerable sacrifice herself. This considera- 
tion brings me to the subject of which much is 
heard at boards of guardians—the hardship on 
the rate-payers of causing them to support two 
persons instead of one. The woman may be able 
to earn her own living, if relieved of her child. 
The child was, under the old system, put out to 
nurse by the overseers, at ls. 6d. or 2s. a-week, 
and the burthen on the parish apparently light- 
ened. The mother, thus placed in a much better 
situation than a widow, free from all trouble and 
all maternal obligations, generally went out to 
service, perhaps as a nurse, and, within a certain 
time, contrived to convince the rate-payers that 
she was not insensible of the advantages which 
they had provided for her. This is the system 
which, on the score of economy, is often regretted. 
The good sense of the public in this country has 
rejected the institution of those foundling hos- 
pitals common on the continent ; but, at the 
same time, it thus tacitly submitted to an ar- | 
rangement which turned the whole country into 
one large foundling hospital. 

“ Mr. Laing, in his recent tour in Sweden, 
gives most instructive evidence as to the number 
and causes of illegitimate births in that country. 
It appears that the proportion of illegitimate to 
legitimate births in all Sweden, from 1820 to 
1830, is as 1 in 144%, and in Stockholm as high 
as 1 to 2y. Mr. Laing goes on to remark :— 
‘There are two minor causes, both, however, 
showing a degraded moral feeling, which were 
stated to me as contributing much to this lax 
state of female morals. One is, that no woman 
in the middle or higher ranks, or who can afford 
to do otherwise, ever nurses her own child. A 
girl who has got a child is not therefore in a 
worse, but in a better situation, as she is pretty 
sure of getting a place for two years, which is 
the ordinary time of nursing. The illegitimacy 
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of the child is in this community rather a re- 
commendation of the mother, as the family is 
not troubled with the father or friends. As to 


| the girl’s own child, there is a foundling hospital, 


the second minor cause; in that it can be placed 
out, at a trifling expense, for the time the mother 
is out nursing. The unchaste are therefore, in 
point of fact, better off than the chaste of the 
female sex in this town.’ It is well known that 
the results of the unrestricted reception of bas- 
tard children into the foundling hospitals in 
Belgium made it necessary for the government 
to take steps, in 1834, for discouraging the ope- 
ration of, if not for repealing, the law under 
which it took place. The legislation of the 
French republic, by the laws of 27 Frimaire an. 
V. and 30 Ventose an V., explained by an edict 
of 19 January, 1811, was most favourable to the 
mothers of bastards, and relieved them from all 
care of their own offspring. M. de Beaumont 
says,—“ On sait qu’une loi de la révolution ré- 
compensait les filles méres d’enfants naturels.” 
Under the influence of these laws, which only 
carried out the principle involved in our former 
practice, the illegitimate children increased from 
#7 (which they were, on an average of seven 
years, in 1780) to 7y, in 1825. Malthus (vol. i. 
p. 375) reckons the illegitimate births in France, 
at the time he was writing, as 71 of the whole. 
“Tt appears that in 1838 the number of births 


in Paris was 
20,454 legitimate, 
29,743 i 9,289 illegitimate. 


The illegitimate were therefore 312 per cents 


| or, to the legitimate, as 1 to 2-2, a proportion larger 


than that existing at Stockholm. 
In the whole of France, in 1837, 


The total number of births eo legitimate, 
was 943,349 69,829 illegitimate. 


That is 7-4 per cent., or as 1 to 12°5. 

The ‘mouvement moyen’ of the population, 
calculated on the twenty-one years from 1817 to 
1837, gives as the annual number of births 

899,451 legitimate, 
968,752 } 69,301 illegitimate. 
That is the illegitimate to the legitimate as 1 to 
12:979. 

“It thus appears that the proportion of illegiti- 
mate births is greater in France than in Sweden, 
the former being as 1 to 12'979, and the latter as 
1 in 14y¥%, according to Mr. Laing, while the 
morality of France would seem to have deteri- 
orated since the calculation of Peuchet. I fear 
that there are rural districts in this country in 
which the proportion of illegitimate to legitimate. 
births is far more unfavourable than that exist- 
ing in the French empire. The population of 
the county of Radnor, in 1831, was 24,661. Ac- 
cording to Mr Rickman, the number of baptisms 
registered in 1830 was 


649 
26 add for unentered births and baptisms. 


675 total. 
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“The number of illegitimate children born in 
1830 is stated, on the same authority, to be 100; 
that is to say, 1 in 6°75! or more than twice as 
many in proportion as in France. This will not 
seem incredible when we find from the table 
published in the appendix to the second annual 
report of the Poor-law commissioners, that the 
average annual number of bastards chargeable 
to the parishes of the county of Radnor, in 1835 
and 1836, was 417, or ss of the whole population 
of the county, according to the census of 1831; 
and it is not to be wondered at that there are at 
present 15 women with bastard ‘children inmates 
of the workhouse of the Knighton union, of which 
the population is only 8,719 (census 1831).” 

The chief distinction between the English and 
Scotch bastardy laws consists in this,—that in 
England the putative father of an illegitimate 
child can only be required to contribute towards 
its maintenance in case it becomes chargeable to 
a parish, so that the bastardy laws are insepar- 
ably connected with the poor laws; whereas in 
Scotland the putative father is liable without 
any such previous chargeability, and it is only 
indirectly and occasionally that the poor laws 
are brought under consideration at all, as con- 
nected with the bastardy laws. The mother of 
an illegitimate child in Scotland may at once 
bring an action for aliment in the sheriff’s-court 
against the putative father; and if she proves 
her case, the sheriff decrees that the father shall 
pay a certain sum yearly for the maintenance of 
the child,—until seven years of age if it is a boy, 
and until ten years of age if it is a girl. The 
sum thus decreed by the sheriff is a debt to the 
mother, and can be recovered in the same way 
as any other debt under the Scotch laws. The 
parish interferes very rarely in behalf of the 
mother. The oath of the woman may be re- 
ceived against the putative father, provided that 
some other evidence tending to inculpate him is 
previously adduced. This evidence is technically 
called semiplena probatio, and may be regarded 
as substantially the same as the “ corroborative 
evidence” in the English law. 

BASTARD ACACIA. See Acacta-Trez. 

BASTARD ALKANET. The annual weed 
Corn Gromwell, or Lithospermum Arvense. See 
GROMWELL. 

BASTARD BALM. See Baum (Bastarp). 

BASTARD BOX. A low, evergreen, hardy 
trailing plant, of the milkwort genus,—Polygala 
chamebuxus. It is a native of Austria. 

BASTARD CEDAR,—botanically Cedrela. A 
small genus of tender evergreen trees, of the 
melia order, and forming the type of a tribe 
which comprises six genera. Three species, the 
sweet-scented, the velvety, and the Toona tree, 
have been introduced to Great Britain; all grow 
to the height of about 50 feet; and the sweet- 
scented and the Toona tree are held in esteem 
as timber-trees, the former in the West Indies, 
and the latter in Hindostan. The timber of the 


| family. 


BASTARD HYSSOP. 


Toona tree is beautiful, has a grain and colour 
similar to mahogany, and is made into all kinds 
of furniture. The flowers of this tree are em- 
ployed, along with those of safflower, for pro- 
ducing a beautiful red dye—The name bastard 
cedar is given also to a small genus of tender 
evergreen trees, of the byttneria family. This 
genus is now called by botanists Guazuwma, but 
was formerly called Bubroma. The elm-leaved 
species, Guazuma ulmifolia, is a timber-tree of 
Jamaica, and grows to the height of about 40 
feet. ‘Two other species are ornamental trees of 
about 20 feet in height, and natives of tropical 


| South America. 


BASTARD CHERRY. See Curry. 

BASTARD HYSSOP. A hardy, ornamental, 
tuberous-rooted plant, of the germander family, 
—Teucrium pseudo -hyssopus. It grows to the 
height of about 18 inches, and produces a white 


| flower in June and July. 


BASTARD INDIGO. See AmorpHa. 

BASTARD TOADFLAX, — botanically The- 
sium. A genus of perennial, herbaceous plants, 
of the sandal-wood family. The flax-leaved spe- 
cies, Thesiwm linophyllum, grows wild on the 
chalky pastures of England. Its stem is erect, 
angular, leafy, much ramified, and about half a 
foot in height; its leaves are light-green, rough- 


| edged, about an inch in length, and turned to 


one side; and its flowers have a whitish colour, 
are produced in terminal clusters, and appear in 
June and July. Upwards of thirty other species 


' are known to botanists; but all are exotic and 


uninteresting. 

BASTARD-VETOCH,—botanically Phaca. A 
genus of hardy herbaceous plants, of the pea 
About 15 or 16 species are grown in 
Great Britain; but all are exotic, only two or 
three are ornamental, and none are suitable for 
field cultivation. Most are natives of Siberia and 
the north of Europe. One of the Siberian species 
has been very long cultivated in British gardens. 
Its roots run very deep into the ground; its 
stems are ligneous, annual, and nearly four feet 
high ; and its flowers are produced in short spikes 
from the wings of the leaves. 

BAT. A mammiferous quadruped, of which 
there are numerous genera, species, and varieties. 
The bats constitute the first family of the order 
Carnivora; and are peculiarly distinguished by 
the elongation of their anterior extremities, 
which are expanded, and, by the intervention of a 
delicate membrane between the fingers, con- 
verted into wings. This membrane also includes 
the hind legs, of which, however, the toes are not 
similarly developed, and extends to the tail. In 
consequence of this organization, they are tech- 
nically named Chedroptera. These animals live 


chiefly on insects, are of nocturnal or crepuscular 
habits, fly with a fluttering kind of motion, be- 
take themselves by day to caves, crevices, and 
retreats of a similar nature, and in cold climates 

become torpid during a great part of the winter. 


BAT. 
Some of the larger tropical species are frugivor- 
ous. They vary in size from that of the smallest 
common mouse up to that of the gigantic ternate 
bat, whose body is as large as that of a squirrel. 
The smaller species are abundantly distributed 
over the face of the globe ; the larger appear to 
be confined to warm and hot regions, where they 
exist in great numbers, and are very destructive 
to the fruits. The purely insectivorous species 
render great service to mankind by the destruc- 
tion of vast numbers of insects, which they pur- 
sue with great eagerness in the morning and 
evening twilight. During the day-time, they 
remain suspended by their hooked hinder claws, 
in the lofts of barns, in hollow or thickly-leaved 
trees, &c. As winter approaches, in cold climates, 
they seek shelter in caverns, vaults, ruinous and 
deserted buildings, and similar retreats, where 
they cling together in large clusters, and remain 
in a torpid condition until the returning spring 
recalls them to active exertions. We here ob- 
serve the admirable arrangement of the great 
Author of nature, who has rendered it necessary 
that these animals should be torpid during all 
the time that their appropriate food is not to be 
obtained. In warm climates, where a constant 
succession of insects occurs, the same species of 
bat which, in a cold region, would become torpid, 
continue in activity throughout the year.—Bats 
enjoy the senses of sight and hearing to a con- 
siderable degree of perfection, but the acuteness 
of their sense of touch is perhaps unequalled 
throughout the whole extent of animal organiza- 
tion. In consequence of the great expansion of 
integument forming the exceedingly delicate 
membrane of the wings, ears, and nasal append- 
ages, bats are able, even when deprived of their 
eyes, to fly in such a manner as to avoid every 
obstacle. Silk threads, small sticks, or obstruc- 


tions placed across the course of flight of a bat | 


purposely blinded by taking out its eyes, are 
avoided with the most surprising dexterity, and 
advantage is taken of any space to pass between 
without touching them. Every inequality in the 
ceiling of a hall or chamber is avoided in the 
same way. 
membranes is sufficient to warn them of any 
obstacle, however slight, and enables them to 
turn, lower themselves, or draw in their wings, 
so as to clear the body, without the least appear- 
ance of effort. These soft, velvet-like wings also 
enable them to fly without noise, and, although 
their motion is unsteady and wavering, they 
advance with exceeding swiftness. From a flat 
or level surface, it is very difficult, though not 
entirely impossible, for them to rise into the air. 
They always suspend themselves by the hooks on 
their hind feet, whence they readily take wing 
by relinquishing their hold. The hook at the 
extremity and anterior edge of the fore-arm cor- 
responds in situation to the human thumb, and 
the bats use it with peculiar advantage in chang- 


The reaction of the air against the | 
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two young, and suckle them until old enough to 
purvey for themselves. While suckling, they re- 
main closely attached to the mother’s teats, which 
are two, situated upon the chest. The parent 
shows a strong degree of attachment for her off- 
spring, and, when they are captured, will follow 
them, and even submit to captivity herself, rather 
than forsake her charge.—The voice of the small 
bats, when irritated, is a sharp chattering sort of 
squeak. They bite with much force, and those 
of considerable age and size can inflict a very 
severe injury, as their teeth are pointed and keen. 
Although not many years ago, the number of 
bats known to occur in Britain amounted only 
to six, there are at present described in our more 
recent works on the Zoology of this country not 
fewer than sixteen species. The characters of 
these are briefly given in Jenyns’ ‘ Manual of 
British Vertebrate Animals,’ and more fully in 
Mr. Bell’s beautiful work on the British Mam- 
malia. Many of the species have been found 
only in the southern counties of England; and it 
is somewhat remarkable, that hitherto the species 
observed in Scotland do not exceed three at most. 
The common bat of the latter country is the Pipis- 
trelle, Vespertilio prpistrellus of Gmelin and Desma- 
rest, although, previous to Mr. J enyns ’ researches, 
it was pongilenedl as the V. murinus of Linnzeus, a 

much larger species, which has also been found 
in England. The Pipistrelle we have determined 


_ from species obtained in various parts of the 


south of Scotland. The only other species which 
we have hitherto met with, north of the Tweed, 
is the Plecotus auritus, the Long-eared bat, which 
in some places is nearly as plentiful as the Pipis- 
trelle. Dr. Fleming, besides these, mentions the 
V. emarginatus as having been found in Fife ; but 
it is probable that the information is not to be 
depended upon, especially as the characters which 
he gives are vague, and equally applicable to the 
Pipistrelle, and as he considers the V. murinus, 
which is the Pipistrelle, to be the common bat, 
although that has not been found in Scotland. 

BATATAS. See Barraras. 

BATHING. The cleansing or medicinal appli- 
cation of water or other liquids toanimals. The 
cold bathing of a horse is accomplished by making 
him swim in a river. This remedy has been 
known to remove a case of obstinate costiveness ; 
and, when repeated at certain intervals, has been 
found beneficial in cases of locked jaw. It has 
been recommended also, but without good reason, 
in cases of lameness arising from strains. The 
use of a warm bath, when it can be rendered 
practicable, seems to be serviceable in spasmodic 
complaints. The bathing of particular parts of 
the body with lotions or medicated waters, is, in 
very many and various cases, serviceable. 

The bathing of sheep is the application of me- 
dicated liquid by rubbing, syringing, or dipping, 
for the purpose of destroying the ked or sheep- 
tick, and of preventing cutaneous eruptions. 
The ked is an insect which greatly annoys sheep 


BATTATAS. 


towards the autumn, and provokes them to rub 
and break their skin; and cutaneous eruptions of 


various kinds and degrees, even to the extent of | 


scab, are very apt to be produced by a change of 
food from grass to turnips, or by any other equally 
great transition of habit. The principal ingre- 
dients—perhaps the only useful ones—in the 
bathing liquids which have been longest in use, 
are tobacco-water and the spirit of tar; a very 
good bathing liquid is made by mixing one pound 
of black soap and thirty-two pounds of tar with 
a sufficient quantity of water or soap-suds ; and 
numerous bathing liquids have of late years been 
brought into notice, medicated with such dan- 
gerous and dreadfully active ingredients as ar- 
senic and corrosive sublimate, or made up with 
quack mixtures of unknown composition, but, in 
one or two instances, of considerable celebrity. 
The old method of bathing is practised by pour- 
ing or syringing the animal on a bathing-stool ; 
‘and the new method is practised by dipping him 
in a bathing-box, placing him upon a drainer, and 
letting him slide down a short inclined-plane into 
a pen. The bathing-stool is wide and sparred for 
the body of the animal, and has a close seat at 


its short end for the operator ; and the bathing- | 


box, the drainer, the inclined-plane, and the pen, 
unitedly constitute one apparatus, specially con- 
structed for the process of bathing. The method 
by pouring is effected by the operator shedding 
the wool in lines, and an assistant applying the 
liquid along the shedding; and the method by 


syringing is effected by the operator introducing | 
the point of the charged instrument among the 
roots of the wool, and pushing it forward in a | 


direction parallel with the length of the body. | 
A kindred operation to the bathing of sheep is | 
smearing. See the articles Suznp-SMEARING and | 


W AsHING. 


BATTATAS, or Sweer-Potaro. A tuberous 


and esculent rooted, perennial plant, of the con- | 


volvulus family. It was formerly called by botan- 
ists Convolvulus Batatas; but is now called [po- 
mea Batatas. 


of the 16th century. Its tubers were formerly 
imported, in considerable quantity, every year 
from Spain and Portugal, and sold in our markets 
under the name of Spanish potatoes; and they 
are the potatoes referred to in Shakspeare’s 
Merry Wives of Windsor,—“ Let the skye rain 
potatoes, and hail kissing-comfits.” The tubers 
are sweet-tasted, nutritious, and productive, and 
are extensively cultivated and much esteemed 
for food in India, and in many other hot countries 
of the world. They are very palatable, when 
cooked in almost any ordinary manner; and they 
form: a most delicious dish, when cut into slices 
raw, and fried with butter. The plant is culti- 
vated in the same manner as the common potato, 
but requires much more room. Many trailing 
stems grow from one tuber, and extend in all 
directions, to the length of from four to six feet; 


It is a native of the tropics, and | 
was introduced to Great Britain about the end | 


BATTEN. 


and at their joints, they strike root, and form 
large tubers; so that from one tuber, no fewer 
than 40 or 50 large tubers are produced. A few 
plants are raised as curiosities in the hothouses 
of Great Britain ; and some unsuccessful attempts 
have been made to bring them to maturity in the 
open ground. 

BATTEN. A scantlingof wood, one inch thick, 
and from 2 to 4 inches bread. 

BATTS. The flatulent colic in horses. See 
Cotte. 

BAVINS. Faggots or bundles of brushwood 
for fuel, made with full-length brushwood. 

BAVIN-TUG. A waggon used in many of the 
woodland districts of England for transporting 
bavins from the wood or coppice to the farmery. 
Tt carries, at one load, 150 bavins, each 4 feet in 
length and 3 feet in girth. It consists of a long, 
low frame, mounted on two axles, 14 feet apart ; 
and it can be used, without much risk of upset- 
ting, on even the narrow and almost impassable 
cross country roads of the weald of Kent, and 
neighbouring districts. 

BAY. An indentation of the sea or of a large 
lake upon the land; also, the part of a thrashing 
barn which is occupied by a mow; also, an ever- 
green tree of the laurel genus; also, a colour, in- 
clining to chestnut, and taking its name from a 
dried bay-leaf; also, bya figure of speech, a bay- 
coloured horse. See thearticles Barn, Bay-Horssz, 
and Bay-Tren. 

BAY-HORSEH. A horse whose entire or pre- 
vailing colour is bay. The dark-tinted bay colour 
approaches nearly to brown, but is more gay and 
shining. The bright bay-horse is exceedingly 
beautiful; for he generally has a reddish tint, 
with a gilded appearance, while his mane and his 
tail are black, and his back is streaked along the 
spine with a black or dark list. Many horses of 
medium-coloured bay have also black manes and 
tails, and the dark list along their back. Most 
dark bay-horses have their knees and pasterns 
black ; and several kinds of bays have the whole 
of their limbs black, from their knees or their 
thighs to their feet. Most bays which want the 
list along their back, have a black colour over 
their reins; and this goes off by an imperceptible 
gradation to a light colour toward their belly and 
flank. Some of these bays incline to brown, and 
are more or less dappled. Horses of all the 
different shades of bay present a pleasing appear- 
ance to the eye; and, unless they were spoiled by 
some accident when they were colts, they are 
generally well-formed and healthy. 

BAY-SALT. Common culinary salt, obtained 
by the evaporation of sea water or other saline 
water, in the open air, without the application of 
artificial heat. The crystals of it, in consequence 
of the slowness of the evaporation, have sufficient 
time to shoot, are much larger than those of 
artificially evaporated salt, and have the form of 
regular cubes, while those of the latter are hol- 
low four-sided pyramids. A cheap and easy 


BAY-TREH. 
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mode of obtaining it is afforded in natural hol- 
lows of the shore, overflowed only by spring-tides, 
in countries which enjoy much sunshine, and 
have long continued droughts. Bay-salt contains 
a smaller admixture of foreign materials, or a 
larger proportion of chloride of sodium, than any 
other kind of culinary salt, except rock salt ; and 
it is the best suited for the salting of both butter 
and provisions. Bay-salt from St. Ubes in Por- 
tugal, commonly called St. Ubes salt, and long held 
in high esteem by the provision-curers of Great 
Britain, contains 96 per cent. of chloride of sodium, 
2°8 of sulphates of lime and magnesia, ‘3 of chlor- 
ide of magnesia, and ‘9 of insoluble matter. 
principal places at which bay-salt is obtained are 
St. Ubes and Setubal in Portugal, the coasts of 
Brittany, Saintonge, and Pays D’Aunis in France, 
Porto Ferrajo in Italy, Trapani in Sicily, various 
other parts of the coasts of the Mediterranean, 
and in the island of Tortuga, near the coast of 
‘Terra Firma, in America, See the article Saur. 
BAY-TREE,—botanically Laurus nobilis. A 
hardy, ornamental, evergreen, small tree, of the 
laurel tribe. It is regarded by many writers as 
the true laurel, with which the ancient Romans 
crowned their successful generals; it is regarded 
by many scientific men as the type of the large 
and beautiful genera Zaurus and Cinnamomum, 
and indeed of the whole order Laurine ; and, in 
spite of the existence of both in almost every 
shrubbery or even villa-plot in Great Britain, it 
seems to be often confounded by loose observers 
with the cherry laurel. See article Laurent. 
Hither the true bay-tree, or some one of its con- 


geners, appears to have been introduced to Great | 
Britain by the Romans; but it probably was al- | 


lowed to die out; and it was re-introduced from 
Italy about the middle of the 16th century. 
Turner, who wrote in 1564, says, “The bay-tree 
in England is no great tree; but it thriveth there 
many parts better and is lustier than in Germany.” 
But so late as the second decad of the 18th cen- 


tury, it seems to have retained some tenderness | 


of habit, for Bradley says in 1716, “The bay-trees 
should be put in pots or cases, and housed in the 
winter, that their beauty may be preserved.” 
The bay-tree grows usually to the height of 
about 15 feet, and occasionally to the height of 


20 or 25; but it most commonly occurs in the | 


form and size of a bushy shrub of from 4 to 12 
feetin height. Its bark is smooth, greenish, and 
aromatic; its leaves are lanceolate, smooth, and 
leathery on both sides, about three inches long, 
and two inches broad, hard, rigid, and of a deep 
green colour, yet neither so rigid nor so leathery 
as those of the cherry laurel; its flowers are 
glandular, dotted, and yellowish-white, are pro- 
duced in clusters of four or six, and bloom in 
April and May ; and its fruit is black, oval, fleshy, 
and about the size of a large pea. It thrives best 
in deep, rich, old garden soil, and prefers shade 
to sunshine; yet it prospers in our hottest sands 
and gravels; and, after having surmounted the 


The | 


hardships of transplanting, it very rapidly ac- 
quires both height and breadth. It thrives under 
the shade and drip of larger trees, in situations 
where few other ornamental shrubs will grow, 
and therefore is eminently adapted for the fore- 
grounds of ornamental plantations. But in ex- 
posed districts, it requires protection from north 
and north-east winds, in order to its either attain- 
ing a good size or possessing tolerable beauty.— 
The principal varieties of the common bay are 
the wave-leaved, Zaurus nobilis undulata, growing 
to the height of about 4 feet ; the willow-leaved, 
L. n. salicifolia, about 6 feet high ; the variegated 
leaved, LZ. n. variegata, about 20 feet high ; the 
curled-leaved, LZ. n. erispa, about 20 feet high ; 
the double-flowered, LZ. n. flore pleno, about 20 
feet high; and the broad-leaved, L. x. latifolia, a 
half-tender variety from China. 

The bay-tree may be propagated from either 
layers, cuttings, or berries. Stools ought to be spe- 
cially planted for layers; and in winter, after these 
have shot about a yard, the branches ought to be 
bent to the ground, slit in the joint, stripped of 
any leaves which occur toward their top, and 
pegged down into the soil. The layers will be 
fully rooted in a twelvemonth; and the young 
plants ought to be detached in spring, planted 
out in a nursery bed, and constantly watered 
during the continuance of dry weather. Cuttings 
should be taken off in April, planted in a moder- 
ate hot-bed, kept constantly moist by waterings, 
and sheltered from the sun in summer, and from 
frost in winter.—Berries intended for sowing, 
ought not to be gathered from the tree till about 
the end of January; and must be sown, either 
broadcast or in drills, about half an inch deep, in 
fine smooth mould. The young plants will appear 
toward the end of spring; they must be duly 
watered aud weeded during summer; and they 
ought, early in winter, to be protected by rows 
of furze bushes or branches stuck in between 
the drills. In the second spring, or after they 
have stood during two winters, the strongest 
may be transplanted into nursery beds. 

The leaves and the berries of the bay-tree have 
a sweet fragrant odour, and an aromatic, astrin- 
gent taste. They have carminative and narcotic 
properties ; they were formerly used in human 
pharmacy for coughs, hysteria, flatulent colic, 
and obstructed menstruation ; and they are still 
employed, in combination with other stimulants, 
as an external application for various complaints. 
A very minute proportion of prussic acid occurs 
in water distilled from the berries and the leaves ; 
and this most potent element not only gives the 
leaves their chief medicinal power, but also ren- 
ders them observably poisonous. Dr. A. T. Thom- 
son says,—“ Having found great advantage from 
the use of prussic acid, largely diluted, as a local 
application in impetigo, I have lately employed in- 
fusions of bay-berries, with nearly the same benefi- 
cial results.” An oil which is obtained by boiling 
the berries in water, possesses the same medicinal 
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properties as the berries themselves, and is im- 
ported from the Straits. The simple expressed oil 
is insipid. Bay leaves are used in farriery only 
as an ingredient in fomentations. The leaves 
wrapped round the wedges of liquorice juice in 
commerce, to prevent them from adhering to one 
another, are dried bay-leaves. 

The Indian bay, Royal bay, or Portugal bay, 
Laurus Indica, grows wild in the Madeira and 
Canary Islands; and it was introduced thence at 
an early period into Portugal, and in 1665 into 
Great Britain. It has for centuries been so plen- 
tiful in Portugal, as to appear there like a native 
plant. In a genial climate it grows to the height 
of 30 or 40 feet; but in England, it requires 
to be grown in tubs or large pots, and to be 
treated as strictly a greenhouse plant. Its leaves 
are larger than those of the common bay, thick, 
smooth, lightish green, and standing on reddish 
footstalks ; its branches are regularly disposed on 
every side; its male flowers havea whitish green 
colour, and are produced in long bunches; and 
its berries are much larger than those of the 
common bay. 

The Carolina bay, Laurus Carolinensis, abounds 
in various parts of North America, but especially 
in Carolina, and is there called the red bay. In 
some situations near the sea, it rises to a con- 
siderable height with a straight stem, and is a 
somewhat important timber tree; but in inland 
districts, it grows to be only a large shrub. Its 
timber has a fine grain, and is in much esteem 
for cabinets. Its leaves are much larger than 
those of the common bay; their under side is a 
little woolly; their edges are a little reflexed; | 
and their veins run transversely from the midrib | 
to the edges. The male flowers have a yellowish 
green colour, and come out in long bunches from 
the wings of the leaves; and the female flowers are 
produced in loose bunches, and stand on red and | 
rather long footstalks. The berries are blue, and 
sitinred cups. This speciesis a greenhouse plant | 
in Great Britain. Two principal varieties of it 
are the obtuse and the pubescent,—odtusa and 
pubescens. 

The summer bay, Laurus estivalis, is a native 
of swampy places, and of the sides of brooks and 
rivers in Virginia. It isa tall deciduous shrub, and 
is sometimes called the deciduous bay; though 
six other species of the same genus are also 
deciduous. In arich moist soil, it grows to the 
height of about 16 feet; but in some soils of a 
different character, it attains scarcely one-half of 
that height. Its branches are smooth, purplish, 
and not numerous, and they look well during 
even their leafless season; its leaves are oval, 
spear-shaped, about two or three inches in length, 
smooth and green in their upper surface, rough 
and veined in their under surface, and placed in 
mutually opposite pairs along the branches ; and 
the flowers are small, white, inconspicuous, and 
are produced from the sides of the branches in 
May. 


The principal other species of the bay or laurus 
are the geniculated, the whitish-leaved, Jove’s 
fruit, and Catesby’s, hardy, ornamental, decidu- 
ous shrubs ; the Benjamin tree and the Sassafras- 
tree, hardy, medicinal, deciduous trees; and the 
snow-white, the spreading, the strong-smelling, 
the pendulous, the aggregate, the shining, the 
leather -leaved, the bundle-flowered, and the 
thyrse-flowered bays, tender, ornamental, ever- 
green trees and shrubs ; and the Cogwood tree, a 
lofty, evergreen, timber-tree of the West Indies. 
But upwards of a dozen species, including the 
cinnamon, cassia, and camphor trees, which were 
formerly included in the laurel genus, are now 
assigned to the genus Cinnamomum.—A/iller’s 


| Dictionary—Loudon’s Hortus Britannicus—Mar- 


shall on Planting.— Thomson's Dispensatory. — 
White's Veterinary.—Anderson’s Commercial Dic- 
tionary. 

BEAD-TREE,—botanically Melia. A genus of 


_ ornamental trees, forming the type of the order 


Meliacee. The plants of this order constitute 


| fourteen genera; all are trees or shrubs; most 


are natives of the tropics; most have pinnated 
leaves; and all are distinguished by an unition 
of the stamens into a tube bearing the anthers. 
Nine or ten species of the bead-tree genus have 
been introduced to Great Britain, principally from 
the Hast Indies; and, excepting the azedarach, 
all these are ornamental evergreens. 

The azedarach, Melia azedarach, is a native 
of various districts of the East, from the Medi- 
terranean to the Ganges, and was brought to 
Great Britain from Syria, about the middle of 
the 17th century. It is a deciduous tree, ser- 
viceable for both its beauty and its timber; 
and attains a height of about 50 feet. Its 
trunk is covered with a grey bark; its young 
branches are green, smooth, and not numerous; 
its leaves are compoundedly pinnate, very large, 
and exceedingly elegant ;.its flowers are bluish, 
fragrant, beautiful, resembling those of our com- 
mon lilac, and are produced in long clusters, in 
the month of July, from the sides of the branches; 
and its fruit is oblong, about the size of a small 
cherry, green when growing, pale yellow when 
ripe, and consisting of an exterior pulp, and an 
interior nut or kernel. Tach leaf is from 18 
inches to two feet in length, and consists of very 
many leaflets, arranged into three wings; and 
each leaflet has its upper surface of a strong shin- 
ing green, its under surface paler, and its edges 
indented. Hach flower belonging to a cluster is 
separately small, and stands on a comparatively 
long footstalk. The pulp of the fruit is poison- 
ous, and, if mixed with grease and given to dogs, 
will kill them. The nut or kernel of the fruit 
has five deep furrows, and comprises four or five 
cells, each containing a seed; and, in Roman 
Catholic countries, it is collected in quantities, 
bored through, and strung into rosaries; and 
from this use of it arose the name of bead-tree. 
The azedarach is usually regarded as a green- 
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house plant in England; yet it has flourished ex- 
ceedingly well, and resisted the frosts of many 
winters, against warm walls, or even in well-shel- 
tered spots of open ground; and Hanbury even 
says, “I have planted it in an open cold expanse, 
in a naturally damp and moist soil, where it has 
flourished for more than seven years, and dis- 
played its foliage every summer, to the great 
pleasure of all beholders.” This tree is highly 
ornamental, enjoys great repute in many Roman 
Catholic countries, and well deserves attention as 
a magnificent embellishing plant, in sheltered 
spots of the southern or central counties of Eng- 
land. It is propagated from cuttings in sandy 
loam, or from seeds in pots, plunged into a hot- 
bed. It is usually called in Italy Pseudocycamo- 
rus, and in Spain and Portugal Zizyphus alba. 
The azadirachta, or evergreen and always- 
flowering bead-tree, Melia azadirachia, is a native 
of the East Indies, and was introduced to Great 
Britain about the middle of the 18th century. 
It grows to the height of 60 feet, and is appreci- 
ated in India for at once its beauty, its timber, 
and its economical uses. Its stem is thick, its 


timber is of a pale yellow colour, and its bark has | 


a dark purple colour, and a very bitter taste. Its 
branches extend far on every side; its leaves are 
pinnate, each wing consisting of five or six pairs 
of leaflets and a terminal one, and each leaflet 
oblong, acutely pointed, serrated, lightish green, 
strongly and very disagreeably flavoured, and 
standing on pretty long footstalks; its flowers 
are small and white, and are produced in long 
ramose panicles from the sides of the branches ; 
and the fruit is oval, about the size of a small 


olive, successively green, yellow, and purple,—the | 


pulp oily, acrid, and bitter, and the nut white 


and shaped like that of the azedarach. The tree | 
grows in sandy land both in Ceylon and in Hin- | 


dostan, and produces flowers and fruit twice a- 
year. The bark is regarded by the Hindoo phy- 
sicians as one of their most valuable tonics, and is 
usually exhibited in powder or in decoction, along 
with some aromatic, in cases of fever, of chronic 
rheumatism, and of almost every disease for which 
British practitioners employ cinchona. A fixed 


bitter oil, which is expressed from the ripe fruit, | 
is esteemed an excellent remedy against intestinal | 
worms, a good external application in cases of | 


foul ulcer, an effective liniment for rheumatisms, 


spasmodic affections, and certain kinds of violent | 


headache, and a valuable preventative of catarrh 
or fever from exposure to cold or damp. A par- 


ticular sort of toddy is prepared from the sap of | 
healthy young azadirachtas, and is sometimes | 


prescribed by the Vytians as a stomachic. The 
timber is both very compact and very durable, 
and is used for making bandy wheels, and for 
many other purposes. The leaves and the small 
branches are used in the worship of one of the 
Hindoo idols. 

Another evergreen bead-tree,—evergreen by 
specific name as well as by nature, d/elia semper- 
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vtrens,—is a native of Jamaica, grows there to 
the height of about 40 feet, and was introduced 
to Great Britain about the middle of the 17th 
century.—A beautiful species, called the com- 
pound-leaved, Melia composiia, is a native of Ten- 
eriffe, grows to the height of 20 feet, and was 
introduced to Britain in 1810.—A recently dis- 
covered and half-hardy species, called the Aus- 
tralian, was introduced a few years ago from New 
Holland.—All the other introduced species are 
evergreen natives of India; and one of them bears 
the name of the Guinea Lilac.— Afiller.— Loudon. 
—Marshall—The Materia Medica of Hindostan. 
BEAM. A piece of wood, or of iron, used in 
supporting a weight, or resisting a pressure. The 


| general results of the strength of wood are given 


in our article StrenetH or Marertats. From ex- 
isting structures, it appears that security will be 
attained by limiting the weight borne by a tim- 
ber beam to one-fifth of that which would cause 
rupture by compression. Although the elasticity 


_ of timber is said not to be affected by a force 
| which is between one-fourth and one-third of 
_ that which causes rupture, still it is prudent not 
_ to submit it to so great a permanent strain. 


To determine the limits of the cross strain to 
which timber can be submitted with safety, it 
should be borne in mind, that the degree of flex- 
ure caused by the strain must not impair the 
elasticity of the fibres, so that when the strain is 
taken off the piece may regain its natural form. 
There are no special experiments from which this 
limit can be ascertained; but, from an examina- 
tion of existing structures, it seems that timber 


| may be exposed with entire safety to a cross 


strain equal to one-tenth of that which would 
cause rupture. 

When a vertical beam is pressed by a force at 
top, it has been ascertained by experiments, that 
if the length is greater than 8 or 10 times the 


| thickness, rupture will take place by the bend- 
| ing of the beam; and that when the length is 
| less than 8 times the thickness, the beam will 


yield by crushing. In all cases where the length 
is less than 20 times the thickness, the weight to 
be borne will be estimated from that by which 
rupture is caused by crushing the fibres. But as 
any slight lateral strain in addition to this would 
cause the beam to give way, this weight must be 
farther reduced, depending on the length of the 
beam. The experiments made to ascertain this 
reduction, indicate that, for wood, the weight 
borne should be reduced to the four-fifths, when 
the length is equal to 12 times the thickness; and 


| to one-half when it is 24 times the thickness. 


For cast-iron, the weight should be reduced to 
the two-thirds, when the length is 4 times the 


| thickness; to about the one-half, when it is 8 times 


the thickness ; and to the one-fifteenth, when it 
is 36 times the thickness. For forged iron, the 


| weight should be reduced to the five-eighths, when 
| the weight is 12 times the thickness; and to one- 


half, when it is 24 times the thickness. 
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The following are the medium crushing weights 
for a square inch of each of these materials, when 
the length is once or twice the thickness. 

Oak and Pine 4,000 Ibs. 
Forged iron 60,000 — 
Cast-iron 5 140,000 — 

Having ascertained the reduction of the crush- 
ing weight required by the length, the total per- 
manent weight borne should be only about one- 
tenth of this for wood, and between one-fourth 
and one-fifth for forged or for cast-iron. “The 
rule that is generally followed by practical men,” 
says Millington, “for determining the necessary 
strength and dimensions of a pillar or vertical 
support, is to take such of the experiments as 
have been before detailed as may suit the case, 
and to multiply the result given until it reaches 
the sought-for power, and then to take only one- 
fourth or one-fifth of that quantity to work upon. 
Thus, if a single square inch of brick is capable 
of supporting 562 lbs., two inches should support 
twice that weight, or 1,124 Ibs., and ten inches 
should support 5,620 Ibs., and so on; but instead 
of trusting the ten inches of brick to bear the 
5,620 lbs., only one-fourth or one-fifth of that 
load should be placed upon it; or if the whole 
load must be carried, the surface of brickwork 
should be extended to four or five times ten 
inches. This has always been deemed a safe 
rule, because it is merely making the strength to 
increase as the area, and then only using about 
a quarter of the strength given by thetrial. The 
reason for making so large a deduction is two- 
fold; first, to guard against imperfect workman- 
ship, and, secondly, against natural decay. By 
imperfect workmanship is meant the almost im- 
possibility, in practice, of getting heavy beams or 
pieces of stone to bear equally upon every part of 
the surface that is prepared to support them, 
arising from the difficulty in moving and placing 
heavy bodies, or from the support settling or 
sinking to a greater distance than was contem- 
plated, in consequence of receiving the new load, 
or its settling unequally in different parts. Thus 
a pier of brickwork containing 180 square inches 
of surface, might be built to support a burden of 
many thousand pounds, which it would be fully 
competent to bear, provided the weight was 
equally distributed over the whole surface. But 
in placing it, it might happen that the whole 
would rest upon three or four square inches, 
which, being incompetent to the load, would fail, 
and transfer it to another small part, equally in- 
competent to bear it, and thus the whole might 
fail.” 

BEAN,—botanically Haba. A well-known cul- 
tivated plant, of the vetch division of the legumi- 
nous family. It is cultivated in both the garden 
and the field, for the sake of its large, nutritious, 
dicotyledonous seeds; and is so universally known 
to our population, both urban and rural, as not 
to require any description. , Its flowers are of 
the butterfly kind, large, beautiful, and grate- 
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fully odoriferous; its pods are of very uncommon 
size, one-celled, and provided with a deep, downy 
packing for the seeds; and its cotyledons, com- 
pared with those of the great multitude of exo- 
genous plants, are gigantic, remarkably well 
defined, and admirably adapted to display the 
wonders of embryo vegetable development. Even 
if the bean were not a plant of great economical 
value to the farmer and the gardener, it could 
| not fail to possess a fascinating interest for at 
once the archeologist, the florist, the phytologist, 
and the vegetable chemist. 

History of the Bean.—The bean figures in very 
ancient notices of agriculture, and was more 
esteemed than any other kind of pulse by both 
the ancient Greeks and the early Romans. The 
Athenians used sodden beans in their religious 
festivals,in honour of Apollo; and the Romans 
presented beans in a festival which they held in 
honour of Carna, the wife of Janus, and to which, 
in allusion to the beans, they gave the name of 
Fabaria. Janus, whom the Romans always repre- 
sented with two faces, was a personification of 
Noah, looking backward to the world which had 
been destroyed, and forward to the world which his 
offspring were to replenish. Carneus was another 
'name given to Noah by his descendants; and 
| hence the name Carna was used to designate 
his wife,—the wife of Janus; and the bean was 
presented on her festival, as well as on many 
other occasions, on account of the resemblance of 
the shape of its pod to the form which tradition 
assigned to Noah’s ark. In Egypt also, the ship 
of Isis was a type of the ark, as Osiris was a per- 
sonification of Noah; and in every anciently in- 
habited country, some of the earliest traditions 
or most venerated legends make reference, more 
or less direct, to the awful events of the deluge, 
and, in most instances, embody some type or 
illustration of Noah’s wonderful deliverance. On 
this account, the bean, from the supposed ark- 
like shape of its pod, seems to have been generally 
adopted among the more civilized polytheists of 
antiquity as a sacred type of the Noahic deliver- 
ance, and as an important element in the symbols 
of idolatrous worship. The bean appears to have 
been regarded in Egypt as typical of some of 
those mysteries which the priests constantly 
endeavoured to conceal from the knowledge of 
the uninitiated, and therefore was publicly shun- 
ned by the priests as an object too sacred for 
ordinary observation. Pythagoras, who travelled 
into Egypt in search of knowledge, and who 
obtained there a large portion of his philosophy, 
seems to have adopted the Egyptian priests’ notion 
of the bean ; for, during the period of his influence 
in Greece, he forbade this legume to be used. The 
bean is held sacred by the modern Hindvos, and 
is mentioned in some of their wildest and most 
ancient legends. 

The noble and powerful family of the Fabii 
among the ancient Romans are supposed by some 
writers to have taken their name from special 
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connexion of their ancestry with the cultivation 
of the bean. A dish or meal of beans was called 
in Latin Jomentum, and was eaten with whole 
corn in a gruel or pottage. Beans were used by 
the Romans, in taking the votes of the people, 
and in the election of magistrates. They were 
likewise used for medicine; and when bruised 
and boiled with garlic, were regarded as a cure 
for old and stubborn coughs which had baffled 
every other remedy. The meal or flower of beans 
was thought to possess the power of removing 
wrinkles and smoothing the skin, and was in 
consequence used by the Roman ladies as a fa- 
vourite cosmetic. 

The bean is said by some travellers to be grow- 
ing wild in Persia, near the shores of the Caspian 
sea; and it either may be indigenous there, or 
may have been brought thither by some of the 
numerous tribes and armies which, in ancient 
times, rushed across Persia in careers of conquest. 
The bean is indigenous in Egypt, Barbary, and 
Morocco ; it is believed to have been origin- 
ally introduced from the first of these countries 
into Great Britain; it was transplanted by the 
Moors from Barbary into Spain, and by the Por- 
tuguese from Spain into Portugal; and the Ma- 


zagan variety, which has long been regarded in | 
Britain as the best for an early crop, was obtained | 


from a Portuguese settlement on the coast of 
Morocco, called Mazagan. 


Roman cultivation of the Bean. —The faba of the | 


Roman writers on rural affairs, though treated 


by them as the most important of their legumin- | 


ous plants, has been pronounced by learned com- 
mentators a plant different from the present 
faba of botanists, and possessing characteristics 
which are not found united in any existing 
legume. But so very useful, prominent, and 
widely diffused a plant as the Roman faba can 
scarcely by any possibility’ have become lost ; 
most of the recorded characteristics agree quite 
closely with those of our common small field 
bean ; one or two circumstances, rather than 
characteristics, are discordant or inexplicable, 
principally from obscurity or ambiguity in the 
language which states them; and, at the very 
utmost, the Roman faba may have been a variety 
of bean, which is now slightly obsoleted by 
changes in climate and culture, and by the in- 
fluences of hybridizing and improvement. 

Pliny says that the faba does not come up till 
from 15 to 20 days after it is sown; that it is 
longer in coming up than grain or any other 
kind of pulse; that it comes up in a leaf, and 
then puts forth the stem; that its stem is 
single, and is not divided by knots; that its 
leaves are round and numerous; that a crop 
of it flowers during so long a period as forty 
days; that, though no one stem flowers so long, 
yet when one stem is passing out of flower, an- 


other is but beginning to bloom; that the seed 


is perfected in forty days after the flowering ; 
that the pods are produced alternately on each 
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side of the stem; that the straw of the autumnal 
sowing is better than the whole crop of the 
spring sowing; that the pods are long, and of a 
breadth corresponding to the shape of the seed ; 
that both the pods and the stems are good fodder 
for cattle; that the faba is the most useful of the 
legumes; and that, if a proper order is observed, 
the turnip ought to be mentioned next to corn, 
or at least next to the faba. Throphrastus no- 
tices some of the same characteristics of the 
faba, and adds that it puts forth many leaves on 
all sides, carries pods very near to the soil, and 
is the only one of the legumes which has a per- 
fectly erect stem. Cato mentions the faba among 
the crops which improve land, and directs it to 
be sown on a strong soil. Varro says that the 
time of sowing it is about the end of October, and 
that four modii of seed were required for a 
jugerum of land. Virgil directs the corn-seed of 
the faba to be steeped in an infusion of nitre and 
amurca, in order that the crop-seed might grow 
large in the pod. Columella says, “ Lard very 
rich naturally, or well dunged, is set apart for 
the faba; and if this land has rested a year, and 
is situated in a valley, which receives sap from 
higher grounds, the seed should be sown on the 
firm soil, then ploughed in, ridged, and harrowed, 
that so the seed may be covered the deeper; but 
if the land has carried a crop immediately before, 
let the straw be cut down, and twenty-four loads 
of dung spread on the jugerum ; after this, it may 
be treated like the land that has carried no crop 
the preceding year.” Palladius says, “The Greeks 
assert that the faba seed which is steeped in ca- 
pon’s blood is not hurt by destructive weeds; that, 
if infused in water the day before sowing, it will 
spring the sooner; and that, if sprinkled with 
water which has nitre dissolved in it, it is more 
easily boiled.” 

Varieties of the Bean —The bean was formerly 
treated as a species of vetch, under the name of 
Vicia faba; but it is now regarded as constitut- 
ing a genus of itself, under the name of Fada. 
Two principal subspecies of it are easily distin- 
guishable from each other; the one called botani- 
cally Kaba vulgaris arvensis, Faba vulgaris minor, 
or aba vulgaris aquina, and popularly field bean, 
small bean, horse bean, or grey bean; and the 
other called botanically Haba vulgaris hortensis, 
or Haba vulgaris major, and popularly garden 
bean, large bean, or white bean. But several 
well-established varieties are included in each; 
three well-established varieties may be included 
under either ; and therefore all the kinds of beans 
in cultivation may be arranged into three classes, 
—field beans, garden beans, and field or garden 
beans. 

The Scotch bean or common horse bean is al- 
most the only variety of field bean cultivated in 
Scotland; and though not so prolific as the tick 
beans cultivated in England, recommends itself 
by its superior height of stem, and especially by 
its greater hardiness. Its seed is from half an 
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inch to five-eighths of an inch in length, and three- 
eighths of an inch in breadth; irregularly com- 
pressed and wrinkled on the sides, and often a 
little flattened or hollowed at the end; of a light 
brownish colour, occasionally clouded and dap- 
pled with a darker colour, especially toward the 
end, and always black in theeye. Its stem mea- 
sures from three to five feet in height; and the 
average weight of its seed is 62 pounds per bushel. 
Yet the Scotch bean is far from possessing uni- 
formity of characteristics and appearance; and 
must be considered, much less as one defined va- 
riety, than as a very variable mixture of several 
varieties. The fact of such a mixture is readily 
and abundantly apparent in the vast and beauti- 
ful diversity of colours in the flowers of any Scot- 
tish bean-field, and may even be frequently de- 
tected at a glance in the diversified tints and 
minor characteristics of the seeds, In common 
with all varieties of beans, however, the Scotch 
bean is much affected in both shape and colour 
by peculiarities or changes of climate, soil, and 
culture ; and hence it is always plumper and 
whiter in a warm dry year than in a cold and 
damp one, when raised on a strong rich clay 
than when raised on any kind of light soil, and 
when cultivated in drills than when sown broad- 
cast. 

The tick beans, cultivated in the fields in Eng- 
land, are more prolific in pods and much more 
suited to light soils than the Scotch or common 
horse bean, and therefore have, for a very long 
period, been preferred to that bean by the great 
majority of English farmers. Yet the common 
tick, or variety of tick most extensively in use 
and highest in favour, is often called in England 
common horse bean or common field bean. Its 
seeds are smaller and more cylindrical than those 
of the Scotch bean, and are rounded at the ends. 
The weight of its seeds per bushel is about 67 
pounds.—The Harrow tick bean is smaller in all 
its parts, and better adapted for light soils than 
the common tick; and its seeds are remarkably 
plump and hardy.—Other subvarieties of tick 
bean are the flat tick, the Essex tick, the French 
tick, the May bean, and several more; but they 
differ from the common tick only in being culti- 
vated on different soils, or under different cir- 
cumstances. 

The winter bean, called in France Za féverolle 
@hiver, grows to the height of three or four feet, 
and is both very hardy and very prolific. Its 
seed is small, very plump, very heavy, smooth, 
and full in the sides, very black in the eye, and 
of the same colour as the Scotch bean, but with 
the addition of a dark greenish spot on the short 
side. This variety was introduced to England 
about the year 1825, and stands well the severest 
winters both there and in France.—The Heligo- 
land bean is very closely allied to the winter 
bean, and has even been pronounced identical. 

The pigeon is the smallest of all the field 
beans, and has its name from being used instead 
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of pease for feeding pigeons. It is early, prolific, 
and of dwarfish growth; and its seed is consider- 
ably darker in colour than either the Scotch or 
the tick beans. It originated in Germany, and 
is extensively cultivated there on the lighter 
bean soils; but it has as yet found little favour 
in Great Britain.—The purple field bean has also 
been little tried in this country, yet might pro- 
bably succeed as a winter bean, and certainly de- 
serves attention. Its flower has a pinkish tinge, 
and is otherwise redder and darker than that of 
the common winter bean; its seeds have a red- 
dish-brown or purple colour; and it is later in 
ripening than the pigeon bean, and not so proli- 
fic—The Alexandrian field bean grows to about 
the same height as the Scotch bean, but is later 
in ripening ; and its seeds resemble those of that 
bean in shape and size, but are not so plump, and 
have a dull reddish-brown colour.—The new large 
red or scarlet field bean was discovered in a field 
of Scotch beans, in the Carse of Gowrie, in 1834: 
and is a very prolific and remarkably distinct 
variety, with large reddish-coloured seeds.—The 
Swiss bean is a lately acquired variety of winter 
bean; it stands the frosts of England without 
injury ; it may be sown from the middle of Sep- 
tember till the middle of October ; it pods about 
the first of June, ripens in the latter end of July, 
and escapes the attacks of insects and mildew; 
and it appears to be peculiarly suited to the 
warmer districts of England.—Two other varie- 
ties of field beans are the Ainfield and Mac- 
Phail’s. 
The Mazagan and the long-podded beans have 
a medium habit and a medium size of seed be- 
tween the field beans and the garden beans; and 
are suitable alike for garden culture and for the 
better kinds of field culture-—The Mazagan bean, 
as already noticed, is a native of the quondam 
Portuguese settlement of Mazagan, on the coast 
of Morocco, immediately west of the Straits of 
Gibraltar. Its seeds, as grown’ in its native 
place, are said to be smaller than even those of 
the Scotch bean; but they grow to a larger size 
in Portugal and in England. “If the seeds are 
saved two years in England,” remarks Miller, 
“the beans will become much larger, and not 
ripen so soon, which is called a degeneracy.” 
The stem of the Mazagan bean is about four feet 
high, and rather slender; its pod is narrow, and 
from four to five inches long, and contains four 
or five seeds ; its flower is white, with dark 
brownish stripes on the standard, and two dark 
brown spots on the wings; and its seed is of a 
whitish colour, and both large and more flat- 
tened than that of the horse bean. This variety 
loves soil of medium quality, as near as possible 
to normal loam, and dislikes both strong clays 
and very light soils. Miller complains that, in 
his time, in consequence of the slovenly garden- 
ing of the Portuguese, a large proportion of the 
seeds imported from Portugal were bad. The 
Mazagan bean has as yet been seldom tried in 
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the field in Scotland; though, from its early and 
prolific habits, it would almost certainly succeed 
in any favourable situation.—The Portugal bean 
is simply the Mazagan bean a little modified, and 
somewhat deteriorated by cultivation in Portu- 
gal; and is now seldom mentioned as a distinct 
variety.—The small Spanish bean is another 
modification of the Mazagan, sweeter in taste, 
and a little later in habit, than the Portugal. 
The long-podded bean is somewhat more proli- 
fic than the Mazagan, and generally about a week 
later. Its stem grows to the height of from four 
to five feet; its pod measures from six to seven 
inches in length, and about one inch and a quar- 
ter in breadth, is rather pendulous, and contains 
four or five seeds; and its seed measures about 
an inch in length and five-eighths of an inch in 
breadth, and is flat, rounded at the end, and of 
a whitish colour when ripe. The subvarieties of 
this bean are very numerous, and are constantly 
changing; for any one kind is much modified by 
two or three years’ culture under widely different 
circumstances from those to which it has been 
accustomed, and almost any two kinds become 
assimilated to each other after two or three years’ | 
culture in the same farm or garden. Yet many 
of the subvarieties have distinctive names; and 
several possess considerable pretensions to dis- | 
tinctiveness and permanence of character. Among 
the best known are the Sandwich, the Lisbon, 
the early Lisbon, Child’s new early long pod, the 
old early long pod, the Hangdown long pod, the 
large long pod, and the early mom. The Sand- 
wich was known and esteemed in the days of 
Miller, and was cultivated as the next in succes- 
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sion in the garden to the Spanish. Child’s new 
early long pod was recently introduced by the 
seedsman whose name it bears; it is rather ear- 
lier and more prolific than the common long pod; 
and its seed is thicker and less symmetrical in 
shape. But three varieties of long pod, the green, 
the Dutch, and the white-blossomed, are quite 
unsuited to field culture, and rank wholly as 
garden beans. 

The white Windsor bean has long been re- 


garded as the best variety for the table; and it 


is everywhere in great request for garden culti- 
vation. It is the earliest of the late garden beans; 
it is also a sure bearer; and, as it does not ripen 
regularly, it affords a prolonged daily succession. 
Its stem grows to the height of four feet ; its pod’ 
is short and broad, and contains two or three 
seeds ; and its seed is flat, circular, about an inch 
in diameter, and whitish in colour, but varies in 
size according to season, soil, and culture. The 
principal subvarieties of the white Windsor, are 
the broad Windsor and Taylor’s Windsor. But 
three other named and well-known subvarieties 
of white garden bean, the Mumford, the Broad 
Spanish, and the Turkey, are so nearly allied to 
the white Windsor as to be readily confounded 
with it in regard to both character and habit. 
The broad Spanish was known, highly esteemed, 
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and frequently cultivated in the time of Miller ; 
and was viewed as a good bearer, and treated for 
succession between the latest of the Mazagans 
and the earliest of the late broad white beans. 


The green Windsor bean closely resembles the 


white Windsor in size, form, and habit. But its 
seeds are of a green colour when ripe, and may 
therefore be used at table in a more advanced 
state of maturity than those of the white Wind- 
sor. It is very nearly contemporaneous with the 
white Windsor, or at least does not lag behind 
more than a few days.—The red or scarlet Wind- 
sor, also called the dark red bean, is a prolific 


| late bean, of good quality; but is disliked by 


many persons on account of the colour of its 
Its stem grows to the height of four feet; 
its pod is narrower than that of the white Wind- 


| sor, yet contains the same number of seeds; and 
| its seed is similar in shape and size to that of the 
| white Windsor, but is of a darker colour when 
| young, and changes to a bright scarlet when of 
| full size, and to a deep red when quite ripe. 


The cluster or dwarf fan bean is a long known, 


| an esteemed, and a prolific plant, and ranks as 


both the earliest and the most dwarfish of all the 
Its stem grows to the height of 
two and a-half feet; its pod is short and nearly 
cylindrical, and contains three or four seeds; and 


| its seed is larger and rather more flattened than 


that of the common Mazagan.—The Dutch long 
podded bean is very prolific, rather late, and not 
very well known. Its stem grows to the height 
of four or five feet; its pod is long, broad, and 
slightly pendulous, and contains five or six seeds; 
and its seed is about the size of that of the white 
Windsor bean, but more elongated.—The green 
long pod, also called the green nonpareil, and 
the green Genoa, is a prolific plant, and of good 
quality. It differs from the common long pod 


| in being of much later habit, and in its seeds be- 


ing green when ripe. 

The Toker bean is very prolific, and of medium 
habit between early and late; it was well known 
and much cultivated in the time of Miller; but 
it is now considered rather coarse, and is there- 
fore less in favour than the white Windsor. Its 


stem grows to the height of five feet; its pod is 


long and very broad, and contains three or four 
seeds ; and its seed is of a whitish colour, and an 
elongated oval shape.—Johnson’s wonderful bean 
has been quite recently introduced, and appears 
to be very good and prolific. Its pod is long, and 
contains six or eight seeds ; and its seed resem- 
bles that of the white Windsor in both size and 
shape-—The white blossomed bean, called also 
the white blossomed long pod, has the whitest 
flowers and the blackest seeds of all the known 
varieties of beans. Its stem grows to the height 
of nearly four feet; its flower is pure white, and 
has not any dark spot on the wings; its pod is 
long, nearly cylindrical, and slightly pendulous, 
and contains four or five seeds; and its seed is 
about three-quarters of an inch in length, and 
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half an inch in breadth, rather thick or plump, 
and of a black colour, mixed with dark brown. 
It is at a glance distinguishable from every other 
variety by the colour of its flower. It is toler- 
ably prolific, of medium habit between early and 
late, and is free in a great degree from the pecu- 
liar harsh flavour which characterizes every other 
variety of bean; yet its seeds, when approaching 
maturity, are disliked by many persons on ac- 
count of their extremely dark colour. This va- 
riety is very liable to degenerate; and must not 
be judged, or propagated, from deteriorated 
seeds. 

The violette bean is a rather early variety, and 
arrives at maturity about the same time as the 
common long pod. Its stem grows to the height 
of about four and a half feet ; its pod is long and 
broad, and contains three or four seeds; and its 
seed has a size and shape intermediate between 


that of the long pod and that of the white Wind- | 


sor, and is of a very light purple colour when 
young, and of a dark red colour when quite ripe. 
—The red or scarlet blossomed bean is most 
beautiful in flower, and very prolific in seed; yet 
is disliked by the fastidious on account of its 
colour. Its stem grows to the height of four 
feet; its flower varies in colour from a pale red 
to a reddish-tinted black, but is generally a bright 
red approaching to scarlet; its pod is middle- 
sized, and contains four or five seeds; and its 
seed has a darkish rusty brown colour, and re- 
sembles that of the long pod in shape, but is 
somewhat longer.—A black-blossomed bean men- 
tioned by Miller seems either to be lost or to 
have become mixed and identified with the reda- 
blossomed. 

Farmers ought to be guided in the choice of 


varieties of the field bean, by reference to the || 


peculiar circumstances of cultivation, and espe- 
cially to the particular nature of the soil. Some 
varieties, as we have seen, are suitable only for 
heavy soils, and others are adapted in various 
degrees to lighter soils; and any variety ought 
to be selected in preference to others, not from 
blind regard to the fashion of a district, but from 
an intelligent recognition of its fitness for the 
conditions of its intended cultivation. The pre- 
vailing and almost invariable use of the Scotch 


bean in Scotland, is altogether unworthy of the | 


enlightened husbandry of the Scottish lowlands ; 
and the general use of the tick bean in England, 
to the prejudiced exclusion of the Scotch bean 
from at least stiff soils, is grossly inconsistent 
with the liberality and enterprise of the best 
English farming districts. Arthur Young, even 
in reference to the light-soil counties for which 
the tick bean is most suitable, said, “ The com- 
mon little horse bean has the advantage of all 
others, in being more generally marketable; for 
in certain situations, it is not always easy to dis- 
pose of ticks, Windsors, long-pods, and various 
other sorts. They also grow higher, shade the 


ground in summer more from the sun, and yield 
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a larger quantity of straw, which makes excellent 
manure. But some of the other sorts are gener- 
ally supposed to yield larger products. ‘This, 
however, is a point on which some well-conducted 
comparative experiments are wanting.” 

Bean-seeds retain their vitality very long after 
they become so dry as to be shrivelled and hard ; 
yet when long kept, they do not germinate so 
soon as when comparatively fresh. In judging 
of their age and their other qualities, one or two 
should be so bitten across as to make them crack 
or split in an opposite direction to that of their 
length. A bean which is easily fractured, and 
whose interior exhibits a dry and husky but not 
powdery appearance, is either old or has been 
kiln-dried or heated in the mow. But a bean in 
full possession of its vitality and of its capacities 
for speedy and vigorous germination, can be al- 
most as easily bitten asunder in any other direc- 
tion as down the middle, and cannot without 
difficulty be cracked or fractured, and exhibits a 
toughish and fresh-looking interior. When none 
but oldish beans can be obtained for seed, they 
ought to be sown fifteen or twenty days earlier 
than if they were fresh. 

The Physiology of the Bean—A bean of any of 
the larger varieties affords a remarkably distinct 
and most beautiful exemplification of the phe- 
nomena of germination and nascent vegetable 
growth. The cotyledons or seed-lobes are large 
and fine specimens of phytological albumen [see 
our second article ALBuMEN |], and serve as stores 
or sources of suitable nourishment for the infant 
plant in a manner analogous to the albumen of 
eggs for embryo birds, or to the milk of the ani- 
mal breast for the young of the animal. The 


‘plume, plumule, or germ of the future stem, is 


a very distinct small white point between the 
upper part of the cotyledons; and the radicle 
or germ of the future root, is an equally distinct 
small curved cone at their base. ‘The matter 
of the seed, when examined in its common state, 
appears dead and inert,—it exhibits neither the 
forms nor the functions of life; but let it be acted 
on by moisture, heat, and air, and its organized 
powers are soon distinctly developed. The coty- 
ledons expand, the membranes burst, the radicle 
acquires new matter, descends into the soil, and 
the plume rises towards the free air. By degrees 
the cotyledons become vascular, and are converted 
into leaves, and the perfect plant appears above 
the soil.” This is Sir Humphrey Davy’s general 
description of vascular, or at least of dicotyledon- 
ous germination; and, in all its parts, it is most 
observably exemplified in the bean. When a 
bean seed is placed in humid soil, under a mo- 
derate degree of heat, either in the open air or 
with access to an atmospheric current, its coty- 
ledons soon swell, burst their skin or enveloping 
membrane, and open like a bivalve shell. The 
radicle and the plumule now appear as a small 
oblong body, proceeding from the joint of the 


upened cotyledons; the radicle pushes rapidly 


downward, to elongate and ramify itself into the 
stem and fibres of the root; and the plumule 
rises upward, carrying the cotyledons along with 
it, and exerting so mighty a mechanical force as 
easily to pierce the soil, and even, if necessary, to 
perforate or split asunder considerably cohesive 
clods. All this commencing growth of both the 
radicle and the plumule is effected by the decom- 
posing power of moisture, air, and heat, upon a 
portion of the albuminous matter of the coty- 
ledons, and by the assimilation of the products 
of the decomposition into the substance or organ- 
ism of the nascent root and stem. The swelling 
cotyledons obtain oxygen by the imbibition of 
moisture and air; they give up a portion of their 
carbon to combine with this oxygen, and to go 
off with it in the gaseous form of carbonic acid ; 
and they, in consequence, are, to a large degree, 
converted into a mild, milky, highly nutritious 
fluid, which is drunk up by the minute nascent 
vessels of the radicle and the plumule, and serves 
at once for the support of life, the increment of 
substance, and the full discharge of every organic 
function. The soil yields no aliment or influence 
whatever toward the nascent growth, but serves 
merely for the retention of moisture, the moder- 
ating of heat, and the mechanical anchoring of 
the root ; and if it have been either ill pulverized 
or subsequently trodden, it offers an amount of 
resistance which much of the young plant’s power 
is expended in overcoming. When a footpath is 
led across a field newly sown with beans, or when 
large indurated clods remain unbroken by the 
tillage, the nascent stem often makes long spiral 
evolutions in attempts to worm its way to the 
surface, and the cotyledons are drawn after it 
into the crevices which it makes, and sometimes 
are there held tight till released by the fall of rain. 
While the oxygenic action within the cotyledons 


is in progress, and while their originally hard | 


substance is in consequence undergoing transmu- 
tation into the alimentary fluid, new and minute 
vessels are formed throughout to convey that 
fluid from every part of them to the growing 
radicle and plumule ; and, at length, when the 
radicle is fairly formed into a young root, with its 
fibrous ramifications and its absorbing spongioles, 
—when the plumule rises above the soil, enjoys 
the influences of the open air, and assumes all 
the offices of a young stem,—when, in one word, 
the plant has passed out of its nursling condition, 
and has acquired the organs and the position for 
feeding itself with all requisite elements from the 
soil and the atmosphere, the cotyledons cease to 
yield nourishment, emerge above the soil, change 
into seed-leaves, and begin to assist the new 
mode of growth by elaborating the radical sap 
with the atmospheric gases. Who can contem- 
plate this wondrous process, without observing 
both solemn and delightful evidences of the exist- 


‘ence, wisdom, and power of the all-benevolent 


Creator ? 
Farm-cultivation of the Bean.—The south of 
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Ireland and the somewhat moist districts of the 
champaign parts of Great Britain, are much more 
favourable to the cultivation of the bean than 
either the mountain valleys or the comparatively 
arid plains. A very moist climate prevents the 
setting of the blossoms; and a very dry one 
occasions a destructive abundance of the bean 
fly. A climate of medium humidity is the most 
suitable; and a dry summer in such a climate, 
favours the production of the seed, and a wet one 
the luxuriance of the straw. 

Rich clays and strong moist loams were for- 
merly regarded as the only soils in which beans 
could be advantageously grown; but free loams 
and the richer kinds of light turnip soils have, for a 
considerable time past, been found almost equally 
suitable. A rich strong loam, such as is most 
favourable for wheat, is the best for the bean ; 
and, if properly prepared, will produce a crop of 
fifty or even one hundred per cent. superior to 
the average crop of any soil of medium quality. 
A cold wet soil, or particularly a stiff retentive 
clay, appears, during the early growth, to be per- 


| fectly suitable; but it is far more favourable for 


the straw than for the seed, and, unless exceed- 
ingly well managed, yields but a poor return at 
harvest. The bean is an excellent substitute for 
a clean fallow upon inferior, wet, heavy land, 
exactly as the turnip is the cleaning, strength- 
ening, consolidating, commencing, member of a 
rotation upon inferior, dry, light land; and the 
harvest appearance of these two crops, respec- 
tively upon the heavy and the light soils, affords 
one of the best possible criteria of the farmer’s 
industry and skill, and a quite decisive indica- 
tion of the artificial changes which have been 


| effected on the mechanical and chemical condi- 


tion of the land. The strong, penetrating, and 
ramified root of the bean, cleaves and subdivides 
the stiff soil, so as to draw down a free circulation 


| of atmospheric air, and to dry, pulverize, and 


mellow the clayey earth; and its succulent leaves 
absorb a large amount of nourishment from the 
atmospheric gases, and, by their fall and decay, 
communicate the elements of most of that nour- 
ishment to the soil. A crop of beans, while 
eliminating nearly as much nutritious matter 
for the use of animals as a crop of wheat, pro- 
duces a far less exhausting effect upon the soil ; 
and, in general, but especially upon heavy land, 
it excels every other crop in making a remuner- 
ating return for manure, and in effecting a suit- 
able preparation for oats or wheat. 

The bean, from its habit of growth, and the 
manner in which it may be cultivated, is usually 
regarded as a cleaning crop, and made prepara- 
tory to corn; yet, owing to the different adapta- 
tions of its several varieties, and to the different 
methods of cultivation of which it admits, it may 
be very variously treated in systems of rotation. 
It may be sown on land broken up from grass, 
and will perfectly well succeed in such a case ; 
yet it is not so suitable here as oats, and ought 
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in general to follow a corn crop, and to be treated 
as a substitute for a clean fallow. When regarded 
as an auxiliary to the profitable management of 
heavy soils, it prolongs the remunerating series 
of a rotation, or enables the farmer advantage- 
ously to postpone the recurrence of summer fal- 
low. Ifa good bean soil be in a proper state of 
freedom from weeds, and have not been exhausted 
by overcropping, it may receive the bean either 
preparatory to corn or subsequently to corn, or, 
in favourable circumstances, may grow the two 
in alternation for a series of years; but when 
either weedy or exhausted, it ought, if a heavy 
soil, to be laid up to naked fallow, and, if a 
lightish soil, to be cropped with turnip. In the 
richest districts of Kent, beans and wheat—by 


cultivating the former in drills, giving plentiful 


doses of manure, and making a diligent use of 
the hoe—may, without any change or fallow, be 
grown many years in succession. Throughout 
the Isle of Thanet, the common rotation is bar- 
ley, beans, and wheat; and in the district around 
Maidstone, the bean crop most commonly follows 
clover, but sometimes it follows wheat, or barley, 
or oats, and in a few instances it follows turnips. 
One rotation of six crops tried by Arthur Young, 
together with the produce of each of the crops 
per acre, was beans 24 bushels, beans 32 bushels, 
beans 40 bushels, cabbages 83 tons, beans 32 
bushels, and wheat 33 bushels ; another was 
beans 24 bushels, barley 39 bushels, beans 32 
bushels, barley 44 bushels, beans 33 bushels, and 
wheat 25 bushels; and another was beans 24 
bushels, wheat 225 bushels, beans 265 bushels, 
wheat 27+ bushels, beans 24 bushels, and wheat 
24 bushels. The chief use of these examples, 
however, is to show how much may be made of 
beans, or with what freedom and frequency they 
may recur,—certainly not to inculcate that, in 
any ordinary circumstances, they ought to be 
treated with such remarkable prominence. Pro- 
bably the most profitable stated recurrence cf the 
bean, on a moderately light loam, is in a rotation 
of turnips, barley, clover, beans, and wheat ; or, 
on very richly conditioned loam, turnips, barley, 
clover, oats, beans, wheat, and beans. 

Stubble land intended for beans should be 
ploughed as early in autumn as attention to the 
other duties of the farm will admit, and, in all 
cases, with as deep a furrow as the strength of 
the horses can accomplish. The bean is a per- 
pendicular-rooted plant, extracting its peculiar 
nourishment from a considerable depth below the 
The soil, therefore, should be deeply 
ploughed, not only that it may be duly mellowed 
by the frosts of winter, but that the root of the 
bean may be enabled freely to penetrate and 
ramify itself in search of its necessary aliment. 
Some farmers, with the view of giving only one 
spring ploughing, and that endlong, give the 
autumn ploughing across the lands or ridges ; 
and others, intending to give two spring plough- 
ings, give the autumn ploughing endlong. ‘The 
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latter of these practices is greatly the preferable, 
especially on strong clays; for it lays the field in 
a better situation for throwing off moisture in 
winter, and for becoming sufficiently dry for the 
tilling and sowing operations in early spring. 
Yet all wet, adhesive land, no matter how natur- 
ally fertile, ought to have been previously relieved 
of its superabundant moisture by thorough drain- 
ing; for as beans must necessarily be sown at a 
very early period in spring, an undrained field of 
this description can rarely be brought into a 
condition of mellow, pulverized tilth in sufficient 
time for the reception of the seed. 

The amount and manner of preparatory tillage 
in spring, immediately before seed-time, vary in 
different districts, and obviously depend, in a 
great measure, on the character of the weather, 
and on the nature and condition of the soil. In 
good weather, light and well-drained lands are 
easily prepared; and in wet weather, ill-drained 
heavy lands cannot be even moderately prepared 


| without a maximum degree of both skill and 


labour. Though spring ploughing for corn crops 
is now very generally superseded by easier till- 
age, yet on clayey soils, when beans are to be 
sown as a substitute for a fallow, two spring 
ploughings, preceded by an endlong autumn 
ploughing, are highly advantageous. The first 
of these ploughings should be given across the 
ridges, as early in spring as the land is sufficiently 
dry to admit of the operation ; immediately after- 
wards, all the inter-furrows, furrows of the head- 
lands, gaw-furrows, and cross-cuts, should be 
carefully opened up by the plough or shovel, in 
order to prevent the stagnation of surface-water; 
and the second spring ploughing may belong to 
the seed-process, and either form the drills for 
sowing, or receive the seeds under furrow. Har- 
rowing and weed-gathering ought, in every prac- 
ticable instance, to be prosecuted and repeated 
till the soil is thoroughly pulverized, and till as 
many roots as possible of Triticum repens and 
other vivacious weeds are removed. Yet in even 
the best beau-growing districts, many farmers, in 


. dealing with wet or heavy land, form the drills 


on the winter-furrow,—some dispensing with all 
other spring tillage, and others adding only one 
good harrowing. _ In these cases, however, the 
deep, open furrows ought to be levelled in, and 


_ any root-weeds which are exposed by the plough 


in forming and reversing the drills, ought to be 
carefully collected and removed. “It would, 
perhaps, be found a judicious practice,” says a 
writer in the Farmer’s Monthly Miscellany, “ to 
give strong adhesive soils, intended for beans, a 


course of tillage in autumn, or at any suitable 


opportunity before the severity of the winter 
season sets in, The land, after being ploughed 
and harrowed in a sufficient manner, may be 
formed into drills in the usual way, in which 


state it remains till the period of sowing arrives. 


The manure is then laid on in the hollows be- 
mugen the drills, the seed deposited by the sow- 
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ing-machine, and all covered in by reversing or 
splitting the drills. The advantages resulting 
from this mode of autumn-tillage, are, that the 
soil is effectually pulverized by the action of the 
frost and other atmospheric changes during win- 
ter; many of the roots of perennial weeds, and 
the larva of insects, are destroyed by the same 
agency; and the land, by being formed into 
raised drills, is preserved in a dry condition dur- 
ing the winter months. By preparing the ground 
in this way in autumn, the seed can be sown at 
the proper season ; the soil is finely pulverized and 
well prepared for its reception; and there is every 


favourable prospect of an abundant return in 


harvest.” 

The bean is a crop which makes an ample com- 
pensation for manuring; and when it figures in 
a rotation which is quite or nearly free from tur- 
nips, potatoes, and any similar crop, all the dung 
of the farm may be advantageously given to it as 
a preparation for wheat. The manure for it, of 
whatever quantity, is sometimes spread upon the 
surface, and ploughed in when giving the winter- 
furrow ; and, in this case, the manure tends to 
keep a strong clayey soil loose and open in the 
bottom, and the land is in a state of considerable 


forwardness for the operations of early spring. | 


Another and not infrequent practice is to apply 
one-half of the manure immediately before the 
autumn ploughing, and the other half immedi- 
ately before the spring tillage. When either the 
whole or part is reserved till the latter season, it 
ought, at convenient times during the winter 
frosts, to be carted to some spot in the field, 
there laid in a heap, and, afterwards at a proper 
time before being required for use, turned over 
in order that it may undergo the requisite degree 
of fermentation ; and, at seed-time, while the 
drills are being formed, it should be carted from 
the heap, dragged out in small portions into the 
hollows of every third or fifth drill, and distri- 
buted equally along the intervals. In the coast 
districts of the bean-growing baronies of Forth 
and Bargie, in the south-east of Ireland, fresh 
sea-weed is spread on the stubble land during 
autumn and early winter, and the bean-seed is 
ploughed into the ground in ridges immediately 
before Christmas; and in the interior districts of 
these baronies, composts of dung or sea-weed, 
earth, sand, and other materials are accumulated 
during autumn and early winter, and carted to 
the field and ploughed in at the time of sowing. 
But beans grown in these baronies— though 
owing partly to the inferior plant and the infe- 
rior culture, as well as to the manure—do not, in 
the Scottish markets, bring within five shillings 
of the price of those grown in the carses of Fal- 
kirk and Gowrie. 

Beans may be either sown broadcast or dibbled 
or drilled. The broadcast method is commonly 
practised in Ireland; the dibbling method is ex- 
tensively practised in England; and the drilling 
method is almost universal in Scotland. The 
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broadcast method greatly economises time and 


‘| labour, and in some rare instances perfectly 


serves all the purposes of the crop as to both the 
produce and the land; but, in general, it is most 
slovenly, wasteful, and pernicious,—occasioning 
a prodigal expenditure of seed, encouraging 
carelessness in tillage, cherishing the growth of 
weeds, preventing all the most useful operations 
of after-culture, and rendering the crop befouling 
and exhausting instead of cleansing and restora- 
tive. 

Dibbling in rows at regular intervals, when 
the process is carefully performed, is a greatly 
superior method to broadcasting ; yet though 
well suited to the cottier and the small farmer, 
it is far less adapted than the drill system to 
fields of considerable extent. It effects a con- 
siderable saving of seed, occasions perfect aera- 
tion to every plant, and induces flowering and 
podding at the lowest possible points of the stem; 
yet, on a large farm, it consumes an amount of 
time and labour, and involves a greatness of risk 
in reference to the vicissitudes of weather, which 
more than counterbalance its advantages. The 
absurd practice formerly prevailed in England of 
paying for dibbling according to the number of 
pecks or bushels of seed deposited; and this in- 
volved a powerful inducement to dishonesty and 
carelessness, and a corresponding risk of serious 
limitation of the crop from paucity of seed. But 
of late years dibbling-machines have been in- 
vented for the speedy performance of dibbling 
work upon a large scale; and these, though in- 
ferior in their mode of acting to hand-dibbling, 
give the farmer a power of greatly accelerating 
the work, and at the same time protect him from 
the consequences of irregular sowing. See the 
article DiBBLE. 

Drill-sowing is effected in two or three differ- 
ent methods, according to the kind of the pre- 
paratory tillage, the nature of the soil, the in- 
tended amount of after-culture, and the character 
of the weather. When a previous spring-plough- 
ing has been given across the ridges of the autumn 
ploughing, the lands or ridges are divided by the 
plough into hollow drills with intervening ridge- 
lets, or one-bout stitches, at intervals of 26 or 27 
inches. When manure is to be applied, the seed 
is first sown, the manure is then drawn out and 
divided in the manner formerly noticed, and the 
high drills or ridgelets are next split out or re- 
versed, by means either of the common plough, 
or of a plough with two mould-boards.—In an- 
other mode of drill-sowing, the manure is spread 
over the surface of the winter furrow, and both 
this manure is ploughed in and the seed is sown, 
simultaneously with a single spring-ploughing. 
Three ploughs start in succession, the second 
immediately after the first, and the third im- 
mediately after the second; a drill- barrow or 
sowing-machine is fixed between the handles of 
the third plough; and the seeds are thus depo- 
sited in every third furrow, and covered by the 
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succeeding furrow-slice. This mode of sowing 
may, of course, be so extended on a large farm 
as to have either six or nine ploughs in simul- 
taneous operation.—Another and better method, 
when manure is applied at seed-time, is to plough 
down the spread manure with a strong furrow, 
and afterwards to draw light furrows for the re- 
ception of the seed. But whichever of the methods 
be practised, the whole field ought, in every ne- 
cessary place, to be carefully and industriously 
water-furrowed, by means of the plough and the 
shovel. The time of sowing is as early as pos- 
sible after the severity of winter is past,—at 
Christmas if the climate, as in the south of Ire- 
land, is very mild,—in February, if possible, 
throughout even the coldest parts of Scotland,— 
and never, in any district, later than the end of 
March. 

Much difference of practice prevails, in both 
the dibbling and the drilling systems, as to the 
distance between each row of seeds. Some Eng- 
lish farmers form their bean-rows at distances of 
9 or 10 inches, others at distances of 15 inches, 
and others in double rows of 4 inches asunder, 
at exterior distances of 18 inches, But in all 
such instances, hand-hoeing alone can be brought 
into requisition in the after-culture; and this is 
comparatively ineficient for eradicating weeds, 
and keeping the soil clean and pulverulent, on 
heavy land. Drill-rows are sometimes formed 


at distances from one another of three yards, and | 


ought never to be formed at smaller distances 
than about 27 inches; for an ample width be- 
tween them, is not only indispensable for the 


important operations of horse-hoeing, but also | 


occasions a healthy and even requisite circula- 
tion of air. 

The quantity of seed considerably varies ac- 
cording to the character of the soil, the condition 
of the tillage, the method of culture, and the 
variety of the seed. But, in average cases, with 
the common horse bean, five bushels per acre is 
a proper quantity broadcast, four bushels when 
sown in drills, and two or at most three bushels 
when dibbled. But in England, in consequence 
of the climate being more favourable for the 
ripening of the bean than in Scotland, the pro- 
per quantity of seed is considerably smaller. A 
thinly sown crop seldom succeeds well in Scot- 
land, except upon very rich soil.— An useful 
practice, in either broadcast or drill sowing, is 
to mix about a bushel of pease or vetches with 
every six bushels of the beans: for the pease 
considerably improve both the quantity and the 
quality of the fodder, and they also serve at har- 
vest for binding up the beans into sheaves. A 


mixed crop of this kind is called, in the agricul- 
tural language of Scotland, a crop of beans with 
a dropping pea.—The depth at which harrowing 
deposits broadcast seed, is necessarily very vari- 
able and quite uncertain; the depth of deposi- 
tion by drilling after the plough, or in what may 
be called ploughing under, is from 3 to 4 inches ; 


ee 
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and the depth, in the better and more accurate 
method of sowing in hollow drills, covered over 


by the splitting or reversing of the ridgelets, is 


originally much deeper, but is. afterwards re- 
duced to 4 or 5 inches by the harrowing down 
of the ridgelets into the hollow interspaces. 

A new method of bean culture was commenced 
a number of years ago on M. de Fellenberg’s 
farm at Hofwyl in Switzerland, and has since 
been successfully practised, for several years, at 
Ockham Park in England. It consists in so 
treating beans and cabbages, that a fair crop of 
both is obtained from the same land in a single 
season. In February, the beans are dibbled in 
double rows at 4 inches asunder from each other, 
and at exterior distances of 3 feet; and these 
wide exterior distances permit the subsoil plough 
or the double mould-board plough to pass freely 
along, without injury to the beans, as often as 
the state of the soil may require till the planting 
of the cabbages. The cabbages are sown in a 
garden seed-bed in the previous autumn, pricked 
out in a corner of the garden in March, and 
planted between the rows of beans in the field in 
May or June. They are of the thousand-headed 
variety, and are planted at distances from one 
another in the row of about two feet, and ought 
to be from 5 to 8 inches out of the ground. The 
beans are generally removed early in August; 
the space which they occupied is then ploughed; 
and the cabbages, though hitherto restrained in 
growth, now grow with such rapidity as effec- 
tually to prevent any considerable growth of 
weeds. The cabbages yield a great bulk of green 
food towards Christmas, and, if then stripped of 
their leaves, produce a second sprouting at the 
end of March or beginning of April. But as food 
for breeding stock is much more important in 
early spring than at Christmas, the cabbages 
may be left untouched till the supply of turnips 
is exhausted; and then, in the latter part of 
March and early part of April, they may be eaten 
off the ground in couples. The quantity of keep 
afforded by them, in the latter mode of consump- 
tion, is equal to that which would be yielded by 
the same area of many kinds of turnips; and im- 
mediately after their being eaten off, the land 
needs but a single ploughing to be ready for the 
reception of spring corn. The yield of the bean 
crop, too, so far from being diminished by the 
great width of the rows and the accompaniment 
of the cabbages, was found at Ockham Park to 
be actually increased; for the average annual 
produce during five years previous to the adop- 
tion of the new method was 35 bushels per acre, 
and the average annual produce during five years 
of the accompaniment of the cabbages was 41 
bushels. 

The after-culture of the bean, in all the or- 
dinary methods, is somewhat operose and not a 
little important. In cases of broadcast sowing, 
the harrow is used of course to cover in the seed : 
but it is also used afterwards, in order to destroy 
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young annual weeds, either immediately before 
the plants appear at the surface, or just after 
they are fairly above ground, and have trans- 
muted their cotyledons into seed-leaves. The 
young bean plants, between the time of their 
appearing at the surface and the time of their 
obtaining their first green leaves, are so brittle 
that their necks would be broken by the harrow; 
but afterwards they yield without fracture, and 
receive benefit rather than injury from the im- 
plement, while, of course, a greater amount of 
annual weedy growth is destroyed. When the 
beans are sown in drills, the harrow ought to be 
used ten or twelve days after the sowing, or as 
soon after that number of days as the weather 
will permit. The harrowing is given across the 
drills so as at once to level. down their summits, 
to destroy the annual weeds which have vege- 
tated, and to lay the soil level for the subsequent 
operation of hoeing. The grass-seed harrow, or 
even the common harrow, is very commonly em- 
ployed ; but the kind of curved drill-harrow, used 
in some districts, to perform a similar office in 
the cultivation of the potato, is to be preferred. 
This implement consists of two light curved har- 
rows, adapted to the curvature of the drills, and 
drawn by one horse. The two parts are mutually 
connected, and severally provided with handles ; 
and by means of these handles, the workman 
keeps them fair on the drills, and disengages 
them from weeds, large clods, or other obstruc- 
tions. If the field is at all hkely to retain any 
surface water, the replacing of all the water- 
furrows must be carefully attended to, both after 
the harrowing, and after the subsequent clean- 
ing operations. 

These subsequent operations consist of repeated 


horse-hoeings, hand-hoeings, and hand-weedings, | 


and ought, in every instance, to be performed 
when the ground is in a medium cendition be- 
tween wet and dry. Before the introduction of 
the horse-hoe, a common small plough, drawn by 


one horse, was driven once up and once down in | 


the interval between every two drills, gathering 
the soil from the drills into a ridgelet in the 
middle of the interval; a hand-hoeing was then 
given, to cut the weeds close to the rows; a se- 
cond hand-hoeing followed, to destroy any fresh 
growth of weeds; and, some time after, a small 
double mould-board plough, also drawn by one 
horse, split open the ridgelet in the middle of 
the interval, and laid it up as an earthing against 
the sides of the drills. The implements now gen- 
erally used, in addition to the common small 
one-horse plough, are various kinds of drill-har- 
rows or grubbers, provided with different sets 
and shapes of coulters and tines, and powerfully 
adapted to destroy weeds and pulverize the soil. 
The small plough, when employed, first pares 
away a portion of the sides of each drill; and the 


‘scraper, grubber, or drill-harrow then follows to 


reduce, level, and clean this removed portion of 
the soil. But the plough is really not needed; 


for the most improved drill-grubbers can per- 
fectly perform the whole work without its aid. 
Wilkie’s drill-grubber or horse-hoe, in particular, 
is a most effective implement: its first or central 
coulter has a double-feathered sole; its other two 
coulters are only single-feathered, and are so pro- 
longed and hinge-jointed at top as to be capable 
of expansion and contraction; and while these 
coulters are admirably adapted for cutting all 
weeds, a small attached harrow follows, and 
brings the cut weeds to the surface. Another 
_ excellent and very suitable implement is a spiked 
roller, of such size as to suit the interval between 
the rows, its spikes capable of being removed 
from the cylinder so as to convert the implement 
into a scarifier or a grubber, its frame provided 
| with a cross-bar for the attachment of different 
| kinds of coulters and tines, and its point mounted 

| on a small wheel to facilitate the transit from in- 
|, terval to interval at the end of the rows. After 
horse-hoeing or drill-grubbing has done its ut- 
| most, some women and boys, or some otherwise 
disengaged men, must give a thorough hand- 
_ hoeing, in order to remove whatever weeds may 
_ have escaped the horse-hoeing, or may be situated 
beyond its reach. These operations ought to be 
| repeated from time to time till all weeds are 
thoroughly exterminated, or till the bean-plants 
have attained so forward a growth that any far- 
| ther tillage would be injurious rather than benefi- 
cial. A well-managed field of beans ought to be 
as clean as a garden bed, and always is so under 
the care of an industrious farmer. Nothing can 
be a grosser outrage upon every principle of good 
husbandry, or can more effectually defeat the 
luxuriance of the cultivated crop itself, or the 
preparatory tilth for the corn crop of the fol- 
lowing year, than for a crop of beans to labour 
hard for subsistence amidst a choking growth of 
weeds. A common practice, after the several 
hoeing and weeding processes are concluded, is 
to raise a portion of the soil up to the stems of 
the plants, in the same manner as is done with 
potatoes. When the land is undrained and of a 
retentive nature, this practice facilitates the 
escape of surface-water, and tends to preserve 
the crop in a dry position; but, in other circum- 
stances, it has scarcely any other effect than to 
prevent the reapers from cutting the plants suf 
ficiently near the root in harvest, and to occasion 
inconvenience in afterwards ploughing up the 
land for wheat. 

Topping of the Bean.—The removal of the tops 
of bean-stems by lopping or nipping is almost 
universally a part of bean-culture in the garden, 
and is sometimes advantageously practised in the 
field. The principal object of it is to avert the 
devastations of the minute insect called the bean- 
dolphin; and subordinate objects are to invigor- 
ate the flowering, and induce comparative regu- 
larity in ripening. The structure and habits of 
the bean-dolphin have already been noticed in 

Fumigating with sulphur has 


the article Apuis. 
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been tried against the insect; but has seldom if 
ever been successful without being of such 
strength as greatly to damage the plants; and 
the removal of the tops is the only known effec- 
tual remedy. The honey-dew which accompanies 
the appearance of the aphis usually begins to be 
observed about the middle of May, and is in many 
districts popularly called the mildew ; it indicates 
itself by embrowning the points of the leaves; it 
afterwards extends over the whole surface of the 
leaves, and deepens the embrowning into black ; 
and, if unchecked, it eventually blights all the 
fructification, and kills the plant. The insect | 
itself, which is of a coal black colour, makes its | 
first appearance on the summit of the stem; and, | | 
if not dislodged, it soon swarms over the whole || 
of the top leaves, and eventually spreads down | 
the stem, and multiplies in myriads till the suc- 
culency and the very vitality of the plant perish. | 
But if the progress of the flowering be watched, | 
some ants may be observed on the ground around | 
the plants; and their presence is a certain indi- | 
cation that honey-dew is in the course of origi- 
nation, and therefore a practical hint that the 
time has arrived for the operation of topping. 
See the article Ant. This operation is performed 
either by a man walking along the intervals be- 
tween the rows, and cutting off the heads of the 
plants with a sword-blade or with a small scythe 
set in a handle, or by women and children pass- 
ing close along the side of the rows, and pinch- | 
ing off the heads of the plants with their hands. 
In the former method, the loppings ought after- 
wards to be gathered from the ground, and re- 
moved from the field; and in the latter, they 
may be deposited in bags or aprons, and emptied 
from time to time into a cart. Operators pinch- 
ing with both hands will perform the work with 
far more expedition than would at first thought 
be supposed possible, and their labour amounts, 
in extreme cases, to the actual saving of the whole 
crop. 

Harvesting of the Bean.—In a cold and humid 
climate, the harvest management of the bean, 
on account of the succulency of the plant, and 
the lateness and irregularity of its ripening, is 
peculiarly difficult. The crop ought to be well 
ripened before being cut, for otherwise it will 
not easily be brought into a dry enough condi- 
tion for being ricked, it will incur serious risk of 
injury from unfavourable changes in the weather, 
and it will, in any event, suffer considerable de- 
terioration in its quality. If allewed to become 
over ripe, some of the seed will be lost by shed- 
ding, and much of the remainder will acquire a 
dark colour in its outer skin, and occasion a 
diminution in the market value of the sample; 
and if not allowed to become ripe enough, the 
pods will shrink and deteriorate, and the haulm 
will incur great risk of partial or even total fer- 
mentation. After the eye of the seed is thor- 
oughly blackened, and the skin has acquired a 
yellowish and leathery colour and texture, even 


though the pod should be neither black nor dry, 


the crop is in a fit condition for being cut down. | horizontal subdivions. 
is formed and thatched like the roof of a house, © 


When wheat follows the bean, the latter ought 
not to remain uncut after the first week of Oc- 
tober; and, should any obstruction occur to a 
sufficiently early housing of the crop, it ought, 
immediately after being bound into sheaves, to 
be removed to anothor field to be dried. The 
expense of twice removing it—first to another 
field, and afterwards to the rick-yard—will be 
very richly compensated by the superior yield 
from duly sown wheat, or especially by escaping 
the risk of being compelled to withhold wheat 
and substitute barley, 

A somewhat common method of reaping beans, 
is with old sickles which are not fit for reaping 
corn; another very common method, called bag- 
ging, is with an instrument in the form of a 


| sickle, but broader in the blade, and as sharp as 


a scythe ; and another method, though not so 
common, is to mow them. Whichever of these 
methods is practised, the crop ought to be cut as 
near as possible to the ground, both that as much 
of the straw as possible may be secured for fod- 
der, and because the best pods are often situated 
very near the base of the stems. A fourth 
method, when the haulm is short, as in the case 
of the Mazagan bean, is to pull up the crop by 
the roots, and this method has the recommenda- 
tion of leaving the land in a state of far better 
tilth than if the crop were cut; but it requires 
a comparatively large number of workpeople, is 
difficult or nearly impossible on firm or adhesive 
soils, entails the duty of a very careful cleaning 
of the roots previous to the operation of thrash- 


| ing, and, in almost any case, is unsuited to the 


economy of an extensive farm. 

The reaped crop ought to be left for a few days 
in the swathe if mown, or in loose broad-band 
quantities if cut with the sickle; and when the 
plants have somewhat lost their succulency, or 
begin to be comparatively dry, they ought to be 
bound into very small sheaves, either with the 
twisted haulm of intermixedly grown pease, or 
with bands of straw, hop-bine, or yarn. The 
sheaves should be set on their buts, to dry, in 
double rows or stooks, without any hoods or 
riders; or if a prolongation of moist weather be 
apprehended, they may be piled into small round 
ricks, so constructed as to admit a free and 
searching circulation of air. 

Beans continue to incur considerable risk even 
in the rick-yard, and must be stored there with 
careful regard to their being kept dry and ven- 


_tilated, so as to escape mould or heating. They 


may be built in round ricks in the same manner 
as wheat; but whenever these ricks are not very 
small, each should be constructed with a boss, or 
conical opening through the centre from the base 
to the top, so as to permit a free and constant 
circulation of air. But when the crop is large, a 
better method of storing is in large oblong stacks, 
resembling a house in outline, and constructed 
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with a considerable number of both vertical and 
The top of such a stack 


and does not impose its weight upon the beans ; 
its subdivisions are made by cross-rails, which 
serve the double purpose of preventing pressure 
and permitting ventilation ; its base rests on 
staddles, which cut off all direct communication 
with the ground; and the portion of beans within 
each of its subdivisions has a perfectly separate or 
independent lodgment, so that the stack can be 


diminished piecemeal to suit the minutest con-— 


veniences of thrashing or consumption. The 
cost of the frame-work of such a stack, including 
staddles, and measuring 40 feet at the base, about 
44 feet in length, and about 18 feet in height at 
the eaves, needs not be more than at the utmost 
£12; and, if properly used, it will last during 
many years. 

Beans may be thrashed either with the flail or 
with the thrashing-machine ; and they are dressed 
by the winnowing-machine in the same manner 
as corn; but, in the process of riddling, all their 
light seeds and broken shells ought to be care- 
fully skimmed off with the hand. Thrashing by 
the flail is better suited to progressive consump- 
tion, and to the preservation of comparative suc- 
culency than thrashing by machinery: and it 
ought, therefore, to be preferred in every instance 
when the haulm is given as food to working 
horses. 

Produce of the Bean.—The bean is the most 
uncertain and fickle of all the field erops of Great 
Britain, except pease, and ranges from a degree 
above mere worthlessness to a degree superemi- 
nently remunerating. The amount of produce is 
affected not only by the habits of the plant itself, 
but very powerfully by culture, weather, and the 
aggregate of agricultural accidents. Professor 
Low says, “Forty bushels to the acre are re- 
garded as a great crop; thirty bushels are a full 
and satisfactory one; and probably the average 
produce of the kingdom does not amount to 
twenty-four.” Sir John Sinclair says, “A good 
crop of beans on a fit soil, well managed, and in 
favourable seasons, may sometimes exceed 42 
bushels per statute acre, but from 24 to 32 bush- 
els are reckoned a satisfactory produce. In un- 
favourable seasons, even on very good soils, the 
crop sometimes turns out almost an entire blank, 
so far as the grain produce is concerned, and not 
worth thrashing, except to clean the straw from. 
soil and mouldiness, before using it as fodder.” 
And Loudon, exhibiting the opinions of several 
other eminent agriculturists, says, “ The produce 


of beans, when proper management is exercised, © 


and where diseases have not occurred, is generally 
from 25 to 35 bushels per acre. Donaldson says 
that a crop of beans, taking the island at large, 
may be supposed to vary from 16 to 40 bushels, 
but that a good average crop cannot be reckoned 
to exceed 20. In Middlesex, Middleton tells us, 
that bean crops vary from 10 to 80 bushels per 
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acre. Foot says the average produce is from 3} 
to 4 quarters per acre. In Kent, A. Young 
thinks, they probably exceed 4 quarters ; but in 
Suffolk he should not estimate them at more 
than 3; yet 5 or 6 are not uncommon.” 

Farm- Uses of the Bean.—Beans are better suited 
for feeding horses, and are more nutritious, than 
oats; and they ought, when thus used, to be split 
or bruised in a mill, and given in mixture with 
cut or chaffed hay or straw. When beans are 
given whole to horses, they are liable to be 
swallowed without proper mastication, and to 
cause indigestion and a laboured action of the 
lungs. Beans, given first whole, and afterwards 
ground, are very extensively employed in Eng- 
land for the fattening of hogs; and as they have 
a tendency to render the pork very firm and not 
sufficiently delicate, they are usually superseded, 
in the last stage of fattening, by barley meal. 
Bean meal is also well adapted to the fattening 
of exen, and renders their flesh better flavoured 
than oil-cake does; and when mixed with the 
drink of cows, it very materially increases their 
yield of milk. Millers in England allege that 
new or soft wheat will not grind without the 
mixture of a small quantity of beans; and they 
gencrally make this mixture far larger than even 
their own allegation asserts to be necessary. 
The adulteration of wheat-flour with beans is 
known to almost all flour-dealers and bakers ; it 
can easily be detected, and is usually allowed for, 
in wholesale purchases; and it in consequence 
imposes only on a few ignorant purchasers and 
on the retail consumers. 

In Scotland, beans are used, either whole or 
broken, and mixed with oats, for feeding farm- 
horses ; between the close of turnips and the 
commencement of pasture, for fattening cattle; 
and in districts where grain payments prevail, 
and where the ordinary household bread is made 


of barley meal mixed with pease meal or bean 


meal, for the partial payment of farm-servants. 
When bean meal is given to cattle, great care 
ought to be taken that each beast eat no more 
than its proper quota; for a master ox, if not 
restrained, may devour far more than his share, 
and may die of a surfeit.—Bean straw, especially 
when mixed with that of pease, is of great value 
as fodder for working-horses ; and, when well 
harvested, is reckoned very hearty feeding. But, 
in some working-horses, and in all riding-horses, 
this food is apt to produce extreme flatulence, 
colic pains, and a painful action of the lungs. 
Bean stubbles, if the crop have been properly 
cultivated and harvested, are of small value, 


and, when wheat follows, require to be speedily | 


ploughed in; yet, in some miserable instances, 
when very censurable cultivation occasions the 
ground to be matted with couch, knotgrass, 
and other vivacious weeds, these stubbles are 
apparently excellent pastures. 

Garden cultivation of the Bean.—Beans are 
sown in the open ground of the garden from Oc- 


tober till near the end of June; and when raised 
as a luxury for the tables of the rich, they are 
occasionally forced by artificial heat. They pre- 
fer, like field beans, a rather strong, rich, moist 
soil, yet will succeed in almost any kitchen-gar- 
den mould. The seeds should be dropt regularly 
into drills at three, four, or five inches distance 
from seed to seed, according to the comparative 
size of. the plants. The soil should be pressed 
firmly upon the seeds; as the plants advance, 
they should receive a little earthing up, and the 
spaces between the rows should be kept free 
from weeds; when the blossoms expand, the 
tops of the stems ought to be nipped off; and if 
the bean-dolphin should obtain complete posses- 
sion previous to the removal of the tops, the 
plants ought to be cut down to within five or six 
inches of the soil, and all the loppings carried 
away. The quantity of seed of the smaller early 
varieties, required for a row of eighty feet, is 
about a pint; and for the main crops, when the 
seeds are planted further apart, the quantity is 
proportionally less. 

The kind of bean sown in the various succes- 
sions, from the end of October to the end of Jan- 
uary, is the small early Mazagan. In the warmer 
counties of England and Ireland, this bean, for 
all these successions, may be sown in any shel- 
tered situation, which enjoys an exposure to the 
sun; but in the colder counties, and throughout 
Scotland, it ought to. be raised on a small warm 
seed-bed, and afterwards transplanted. The seed- 
bed may be about six feet square; the soil must be 
reduced to a fine powdery condition ; small drills 


must be made three inches asunder, two inches | 


deep, and very solid and even at the bottom; the 
seeds must be sown at distances of about three 
inches, and covered with fine soil, firmly pressed 


around them; the seed-bed must be protected | 


either by a frame and lights, or by an archwork 
of hoops covered with mats, or by some equally 
effective contrivance ; and the coverings must be 
removed in mild weather, and free airings other- 
wise given with all possible frequency. Open 


ground for the final growth of the plants must | 
be prepared by manuring, digging, and pulver- | 


izing; drills must be made in it, two feet apart, 
and sufficiently deep to receive the mass of roots; 
and in settled weather, in February, or early in 
March, the plants must be transplanted into 
these drills, the soil being brought into close 


contact with their fibres, and earthed up to the - 


height of two inches around their stems.—The 
long-pod varieties may be sown from the first 
week of February till the end of May, in drills 
three feet asunder, and two or three inches deep; 
and the other varieties, described in a former 
section of this article, may be sown in the order 
of their respective lateness of habit,—the Wind- 
sor varieties being usually selected for the main 
crop. 
Analysis of the Bean—The ashes of the bean, 
according to Buchner, contain 68°59 per cent. of 


| 


lands in autumn. 
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phosphates of potash and soda, 9°35 of phosphate 
of lime, 19°11 of phosphate of magnesia, 1:84 of 
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greedily such of the pulse as is left on the sur- 
face; and J am inclined to think that their tri- 


sulphate of potash and chloride of sodium, and | vial name has been acquired from their apparent 


1:11 of silicate of potash. 


The bean itself, ac- | predilection for beans as food, rather than from 


cording to Sir Humphrey Davy, on the authority | the shape and aspect of the nail of the upper 
of Hinhoff, in every 3,840 parts, contains 1,312 ; mandible, to which it has been generaily attri- 


parts of starch, 31 of albumen, and 1,204 of other 
nutritive matters, such as gum, starch, and fibrin. 
Every 100 pounds of beans, according to Profes- 
sor Johnston, contain 40 pounds of starchy sub- 
stances, and 28 pounds of albuminous matter; 
and from two to three pounds of beans, accord- 
ing to the same authority, contain as much nour- 
ishment for cattle as 10 pounds of hay, 5 of oats, 
60 of turnips, 35 of carrots, 28 of potatoes, 55 of 
oat straw, or 52 of wheat straw.—Diekson’s Agri- 
culture of the Ancients—Young’s Farmer's Ka’en- 
dar.—Marshall’s Rural Economy of the Southern 
Counties —Mill’s Husbandry.— Lawson's Agricul- 
turist’s Manual.—Sir John Sinclar’s General Re- 
port of Scotland.—Hunter’s Georgical Essays.— 
Brown on Rural Affairs— Agricultural Report of 
Berwickshire. — Loudon’s Hortus Britannicus.— 
Catalogue of the Highland Society's Museum.— 
Magazine of Domestic Economy. — Treatise on 
British Husbandry.—Sproule’s Treatise. on Agri- 
culiure.—Low’s Elements of Agriculture—Doyle’s 
Practical Husbandry. — Millers Dictionary. — 
Davy’s Agricultural Chemistry.—Liebig’s Chemis- 
try of Agriculture. — Farmers Monthly Miscel- 
lany—Quarterly Journal of Agriculture —Jour- 
nal of the Royal Agricultural Society of England. 
BEAN (KIDNEY). See Krpnery-Buan. 
BEAN-DOLPHIN, or Bran-Fry. See Aputs. 
BEAN-GOOSH, — called by some zoologists 
Anser ferus, and by others Anser segetum. A spe- 


cies of wild goose, known to multitudes of Bri- 


tish farmers for its depredations upon young crops 
of winter wheat. It is liable to be confounded 
by a careless observer, with the greylag, the ori- 
gin of our domestic goose. But its body is of 
smaller size than that of the greylag; its bill is 
shorter and more compressed; its wings extend 
beyond the tail; and its mandibles are partly 
black, while those of the greylag are of an orange 
red. It inhabits the arctic regions during sum- 
mer, and migrates southward to the British is- 
“Tn Britain,” says Mr. Selby, 
“it is well known as a regular winter visitant, 
arriving in large bodies, from its northern sum- 
mer haunts, during September or the beginning 
of October, and seldom taking its final depar- 
ture before the end of April or the beginning 
of May. The various flocks, during their resi- 
dence in this country, have each their particular 
haunts or feeding districts, to which, on each 
ensuing season, they invariably return. They 
feed much upon the tender wheat, sometimes 
injuring the fields to a great extent; and they 
frequent also the stubbles, particularly such as 
are laid down with clover and other grasses. In 
the early part of spring, they often alight upon 


| the newly sown bean and pea fields, picking up 


buted. 


In bulk, the bean-goose is generally 
rather less than the greylag, or true wild-goose : 
and it is accordingly sometimes called provin- 
cially the small grey goose; but it not unfre- 
quently equals the other in size and weight. The 
head and upper part of the neck incline to brown 
with a greyish tinge, and the feathers of the lat- 
ter hue are so disposed as almost to produce a 
furrowed appearance. The lower parts of the 
body are ash-grey, with transverse darker shades; 
and the back and scapulars are brown with a 
grey tinge, the feathers being edged with white.” 

BHAN-TREFOIL. See Anacynis. 

BEAR, or Brrr. See Baruey. 

BEARBERRY. See Arsutvs. 

BEARBIND. See Binpwesp. 

BEARD. The awns ofa plant; also the hairs 
on the underlip of a horse. 

BEARDED-OATGRASS. See Avmna. 

BEARDGRASS, — botanically Polypogon. A 
genus of grasses, of the agrostis tribe. ‘Two spe- 
cies are indigenous in Great Britain; three spe- 
cies have been introduced from Tartary, North 
America, and the south of Europe; and nine or 
ten other species are known to botanists. All 
the five kinds existing in Britain are annuals, 
and of very little interest to the farmer; yet the 
two indigenous kinds have a pretty appearance, 
and are somewhat rare. The Montpelier species, 


Polypogon Monspeliensis, grows by road-sides; | 


and the shore species, Polypogon littoralis—for- 


merly called Agrosizs littoralis—grows by the sea- | 


side. 

BHARING-REIN. The rein which occasions 
the bit to press most effectually on the jaw of 
the horse, and which compels the animal to carry 
his head high, corrects his tendency to stumble, 
and holds him in check when he is disposed to 
run away. It is useful on level ground, indis- 
pensable in fastwork, and generally necessary to 
a horse who has become accustomed to it; yet it 
prevents him from throwing his whole weight 
into the collar when ascending an acclivity, 
and is often, through useless and cruel inconsi- 
deration, made so tight as to excoriate the angles 
of his lips, and painfully cramp the muscles of 
his head. Yet, says a judicious writer in the 
New Sporting Magazine, “‘ The charge against it 
of cruelty at once falls to the ground, because to 
make a team work together in fastwork, every 
horse’s head must be as much restrained by the 
coupling rein as it would be and is by the bear- 
ing rein. Its excellence consists in keeping 
horses’ mouths fresh, in enabling a eoachman to 
indulge a horse with liberty of rein, without let- 
ting him be all abroad, which he would be with 
his head quite loose, and of additional safety to 


| 
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the coach horse, as proved by the fact of either 
that or the crupper always giving way when he 
falls down. There are, however, teams in which 
it may be dispensed with, and the horses have an 
advantage in their working against hills.” 

BEAR’S BREACH. See Acanruus. 

BEAR’S EAR. See Avricuna. 

BEAST. Any quadruped which is Hee for 
labour or fed for the shambles. 

BEATERS. The parts of the thrashing- 
machine which beat out the grain, and the 
parts of any other machine which have a beat- 
ing action. 

BECCABUNGA, or Brooxiime, — botanically 
Veronica Beccubunga. A perennial, herbaceous, 
evergreen, aquatic plant, of the speedwell genus. 
It grows wild in the rivulets and clear ditches of 
Great Britain; and has been cultivated for medi- 
cal and esculent purposes. Its stem is procum- 
bent or floating, usually grows to the length of 
two feet, gives off from its joints long, simple, 
fibrous roots, and is round, leafy, smooth, and 
shining ; its leaves occur in mutually opposite 
pairs, stand on short footstalks, and are oval, 
serrated, somewhat fleshy, punctured, and of a 
pale green colour; and its flowers occur in oppo- 
site axillary clusters, stand on delicate footstalks, 
are of a blue colour, and bloom in July and Au- 
gust. The plant has no odour, but, when much 
chewed, has a bitterish and slightly astringent 
taste. It was formerly regarded by pharmaceu- 
tists as a good antiscorbutic ; but it has too feeble 
a power to be effective unless it were to be used 
as food. It may be eaten as a salad, but ought 
to be used fresh. 

BECKMANNIA. See Cynosurvs. 

BEDS. Long spaces occupied with corn, in 
the drill husbandry, and separated from one an- 
other by alleys; also small spaces of any extent, 
occupied with the minor crops of the garden, or 
forming the subdivisions of.large borders. 

BEDSTRAW,—botanically Galiwm. A numer- 
ous genus of herbaceous plants, of the madder 
tribe. Several of the best known species are 
popularly called cheese-rennet, ladies’ bedstraw, 
yellow ladies’ bedstraw, maid’s-hair, petty mug- 
wort, and yellow goosegrass. The common spe- 
cies or true cheese-rennet, Galiwm verum, grows 
wild, and in great abundance, in bushy places, 
in hedges, and by the sides of pastures, in Great 
Britain; and though a mere weed, possesses some 
little interest and value for its economical adap- 
tations. Its stem is smooth, slender, reclining, 
and about 18 inches in length; its leaves are 
linear, smooth, and dark green, and occur in 
eight together ; its flowers are monopetalous 
and bright yellow, occur in long, loose, terminal 
spikes, and bloom in July and August; and its 
roots are long and spreading. Its flowering 
tops, boiled in alum, dye a bright yellow colour : 
its roots yield a red dye quite equal to that of 
madder; and the whole of the plant, when 
bruised, has the property of curdling milk, and 


is sometimes used for both colouring and flavour- 
ing milk intended for cheese. 
name of cheese-rennet and its botanical name of 
galium allude to its property of curdling and 
colouring milk. It was at one time, by the re- 
commendation of the Committee of the Council 
for Trade, attempted to be cultivated as a sub- 
stitute for madder, and was found to produce 
about 12$ cwts. of dried roots per acre. It is 
eaten by sheep and goats, rejected by horses and 
swine, and not liked by black cattle; and it is 
said to possess the property of colouring the 
milk and the bones of such animals as eat it. 
It can be easily and rapidly propagated by the 
dividing of its roots in either spring or autumn; 
and it will grow in almost any soil or situation. 
Twelve other species of bedstraw are indigen- 
ous in Great Britain; and several of these, par- 
ticularly G. mollugo, G. sylvaticum, and G. boreale, 
possess the same economical properties as the 
common species, but not in so great a degree. 
Withering’s species, G. Witheringii, is a peren- 
nial weed, with white flowers, on the heathy 
grounds of England. The marsh species, G. ulz- 
ginosum, is a low, inconspicuous, creeping pe- 
rennial weed of British marshes. The great 
hedge species, G. mollugo, is a creeping perennial 
weed, with white flowers, and a stem two feet 
long, in British hedges. The small species, G. 
pusillum, is an inconspicuous perennial weed of 
the English mountains. The English species, G. 
anglica, is a low perennial weed, with yellow 
flowers, in England and Wales. The rock spe- 
cies, G. saxatile, is a small perennial weed, with 
white flowers, on British moors. The three- 
horned species, G. tricorne, is a small annual 
weed, with white flowers, on British moors. 
The spurious species, G. spurtwm, is a trailing 
annual weed, with green flowers, in British corn- 
fields. The northern species, G. doreale, is a 
trailing perennial weed, with white flowers, and 
a stem 18 inches long, on the British mountains. 
The species called the cleavers, G. aparine, 1s a 


twining annual weed, with white flowers, and a 


stem 3 feet long, in the hedges of Britain —Be- 
tween sixty and seventy species, some annual, 
but by far the greater number perennial, have 
been introduced from foreign countries; but none 
are suited to field cultivation, and only three or 
four—particularly G. tauricum, G. purpureum, 
and G. rubrum—are ornamental in the garden.— 
A hothouse evergreen undershrub from Mexico, 
and called by some botanists Hedysarum aparines, 
and by others Desmodium aparines, bears also the 
popular name of bedstraw. 

BEE. A species of hymenopterous insect, be- 


longing to the family Apiaria—The honey-bee is | 


universally celebrated for its singular instincts, 


and highly prized for the valuable products of its | 
industry. A vast number of interesting facts . 


have consequently been collected in relation to 
the economy of the species, for the detail of whose 
history a volume of considerable size would be 


Both its popular | 
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required. We shall therefore be able to present 
'| nothing more than a sketch of the most striking 
generalities, obtained from the admirable works 
of Huber, Cuvier, &c., and to these authentic 
sources must refer the reader desirous of more 
ample information. 

Three sorts of individuals are found to form 
a community of honey-bees; the female, mo- 
ther, or, as she is commonly called, queen ; the 
males, or drones; and the working bees, im- 
properly termed neuters, as they are actually 
females, though, in a peculiar respect, imper- 
fect. A hive commonly consists of one mother 
or queen, from 6 to 800 males, and from 15 to 
20,000 working bees. The last mentioned are 
the smallest, have 12 joints to their antennz, 
and 6 abdominal rings: the first joint or square 
portion of the posterior tarsi is enlarged at the 
posterior angle of its base, and shaped like a 
pointed auricle, having its internal surface cov- 
ered with a fine, short, close, silky down. They 
are provided with stings. ‘The mandibles are 
spoon-shaped, and not dentated. There is, on the 
outside of the hind legs, a smooth hollow, edged 
with hairs, called the dasket: the silky brush of 
the first joint of the posterior tarsi has 7 or 8 
transverse striz. The mother, or queen, has the 
same characteristics, but is of larger size, espe- 
cially in the abdomen: she has a shorter sucker or 
trunk, and the mandibles grooved and velvet-like 
beneath the tip. The males, or drones, differ 
from both the preceding by having 13 joints to 
the antennz ; a rounded head, with larger eyes, 
- elongated and united at the summit; smaller and 
more velvety mandibles, and shorter anterior 
feet, the two first of which are arched. They 
have no auricular dilatation nor silky brush on 
the square part of the posterior tarsi, and are 
destitute of stings. The genitals consist of two 
horn-shaped bodies of a reddish-yellow colour, 
with a broad-ended penis.—When we examine 
the internal structure of this insect, we find at 
the superior base of the trunk or sucker, below 
the labrum, a considerable aperture, shut by a 
small, triangular piece which has been called 
_tongue, epipharynx, &c. This opening receives 
the food, which is thence conveyed by a delicate 
cesophagus, through the corselet, to the anterior 
stomach, which contains the honey; the second 
stomach receives the pollen of flowers, and has, 
on its internal surface, a number of transverse 
and annular wrinkles. The abdominal cavity of 
the queen and working bees also contains the 
little bag of poison communicating with the 
sting. In the queen there are, moreover, two 
large ovaries, consisting of a great number of 
small cavities, each containing 16 or 17 eggs, 
These ovaries open near the anus, previous to 
which they dilate into pouches, where the egg is 
delayed to receive a viscous coating from an ad- 
jacent gland. The inferior half-circles, except 
the first and last, on the abdomens of working 
bees, have each on their inner surface two cavi- 
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ties, where the wax is formed in layers, and 
comes out from between the abdominal rings. 
Below these cavities is a particular membrane, 
formed of a very small, hexagonally-meshed net- 
work, which is connected with the membrane 
lining the walls of the abdominal cavity. 

Besides the distinctions remarked in the female, 
male and working bees, Huber regards the working 
bees as of two sorts; one devoted to the collection 
of provisions, and all the materials necessary to 
the comb, as well as to its construction; these he 
calls cwzéres. The others are-more delicate, small 
and feeble, and employed exclusively within the 
hive, in feeding and taking care of the young.— 
The resemblance existing between the working 
and female bees first led to the idea that they 
were of the same sex, and the ingenious experi- 
ments and accurate observations of Huber en- 
abled him to establish this fact in a most satisfac- 
tory manner. Having deprived a hive of the 
mother or queen, he found that the working bees 
immediately began to prepare a larve of their 
own class to occupy this important station. This 
was effected by enlarging the cell to the dimen- 
sions of a maternal or royal chamber, and feeding 
the selected individual on food exclusively des- 
tined for the nourishment of the royal larves. 
If merely fed upon this food, without an accom- 
panying enlargement of the cell, the maternal 
faculties were but imperfectly acquired, as the 
female did not attain the proper size, and was 
incapable of laying any eggs but those which 
produced males.—The cells of the comb compose 
two opposite ranges of horizontal hexagons, with 
pyramidal bases: each layer of the comb is per- 
pendicular, and attached by the summit, and 
separated from the rest by a space sufficient for 
the bees to pass in and out. The comb is always 
built from above downward. The cells, with the 


exception of those for the female larve and nymph, | 


are nearly of equal size, some containing the 


progeny, and others the honey and pollen of | 


flowers. Some honey cells are left open, others 


are closed for future use by a flat or slightly | 
The maternal or regal | 


convex covering of wax. 
cells vary from 2 to 40 in number, are greatly 
superior in size, nearly cylindrical, and somewhat 


larger at the extremity. They have small cavities | 


on the outside, and commonly depend from the 
comb like stalactites, so that the larve has its 
head downwards.—The season of fecundation 
occurs about the beginning of summer, and the 
meeting between the females and males takes 
place high in the air, whence the female returns 
with the sexual parts of the male attached to the 
extremity of the abdomen. This one fecundation 


is thought to be sufficient to vivify the eggs | 


which the mother may lay in the course of two 
years. The laying begins immediately after- 
wards, and continues until autumn. Reaumur 
states that the female, in the spring, lays as many 
as 12,000 eggs in the lapse of 24days. Hach sort 
of egg is deposited in the appropriate cell, unless 


of 
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a sufficient number of cells have not been pre- 
pared: in this case, she places several eggs in 
one, and leaves to the working bees the task of 
subsequently arranging them. The eggs laid at 
the commencement of fine weather all belong to 
the working sort, and hatch at the end of 4 days. 
The larves are regularly fed by the workers for 6 
or 7 days, when they are enclosed in their cell, 
spin a cocoon, and become nymphs, and in about 
12 days acquire their perfect state. The cells are 
then immediately fitted up for the reception of 
new eggs. The eggs for producing males are laid 


| two months later, and those for the females im- 


mediately afterwards. This succession of gener- 
ations forms so many particular communities, 
which, when increased beyond a certain degree, 
leave the parent hive to found a new colony else- 
where. ‘Three or four swarms sometimes leave a 
hive in a season. A good swarm is said to weigh 
at least 6 or 8 pounds. ‘The life of the bee, like 
that of all the other insects of its class, does not 
continue long after the great business of provid- 
ing for the continuance of the species is completed. 

The honey-bee is frequent in the wild state in 
warmer climates, but is very rarely to be found 
in Britain; nevertheless it is said to exist, and 
that a hive was discovered within these some 
Thus the animal may have either been 
domesticated at a very remote period by the in- 


_ habitants, or it may have been brought from 


abroad. Naturalists doubt whether the wild 
honey-bee is a native of America, though exist- 
ing in numbers in the woods. It is rather sup- 
posed to have been carried thither in the sixteenth 
or seventeenth century. Honey is said to be a 
great article of subsistence in Madagascar, and 
in other places where bees are common in the 
clefts of trees. In Africa there is a small bird 
called cuculus indicator, or the honey-bird, which, 
uttering a peculiar note, and flitting from bough 
to bough, will infallibly lead the traveller to a 
swarm in some hollow of a tree.—See Swammer- 
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Abeilles.—Bergman, De Apibus et Mellificti vicis- 
situdinibus ex Alveorum ponderatione cestimandis. 
—Ray, Memoire sur 0 Histoire des Abeilles, Journal 
de Physique, tom. xxiv.— Bonnet, Giuvres, tom. v.— 
Della Rocca, Traité complet sur les Abeilles—But- 
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and Government of Bees—Wildman on the Man- 
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Observations on the Natural History of Bees.—Cot- 


| ton’s Bee Book. 


The indistinct descriptions which some tra- 


| vellers give of the bees of different foreign coun- 


tries, render it difficult for us to determine 
whether the real honey-bee is meant or not. It 
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is true, they describe such bees as being the 
same; but they maintain, that one species wants 
a sting, and that another nestles in the earth 
with its honey. So far as naturalists have yet 
ascertained, neither of these peculiarities belong 
to the honey-bee; but it is extremely probable, 
that besides the single species which we keep in 
hives, others might be domesticated. One kind 
is found in Surinam, which hives in very numer- 
ous societies. These construct a nest eight or 
ten inches in diameter, and eighteen or twenty 
long, towards the top of trees of moderate height. 
Within are found large cells of a fine reddish 
liquid honey, in great abundance. The nests, 
which resemble a lump of earth applied against 
the tree, cannot be procured unless the tree be 
cut down, when the natives of the country, after 
using the honey, and making a kind of mead, roll 
the wax around matches. 


Honey.—All the operative parts of the economy of 
the hive are intrusted to the workers; and as the 
collection of honey and combs which they construct 
are the substances converted to our use, and indeed 
is the main purpose of our cultivating them in num- 
bers, it is proper that we should elucidate the man.. 
ner in which this is effected. Honey is a vegetable 
secretion, which appears at different seasons of the 
year, especially when flowers in general blow. We 
can readily understand how it is stored up by the 
bees: they lick it with the proboscis from the flow- 
ers; it is swallowed; and on their return to the hive 
it is disgorged, not from the trunk, but the mouth, 
into the cells. Only a small portion is coilected by 
each, but the united labours of thousands produce an 
abundant harvest. Reaumur has calculated, that 
within an hour 3,000 bees have returned from thei 
collections to a hive, whose population did not exceed 
18,000; and in six days, Swammerdam, if we rightly 
understand his expressions, found nearly 4,000 cells 
constructed by a new swarm, consisting of less than 
6,000 bees. Some of the cells filled with honey are 
destined for the daily consumption of the bees, and 
others are sealed up and reserved for times of neces- 
sity. Many of the labourers free themselves of their 
collections before reaching the cells, by bestowing 
them on their neighbours; the trunks of the latter 
are seen extended, and they receive the honey with 
them as it is disgorged. Honey being a vegetable 
product, its properties depend entirely on the nature 
of the plants from which it is collected: one kind 1s 
of the finest flavour, delicious to the taste, pure and 


transparent; another is entirely of a different consist- 


ence, dark, greenish, tenacious or bitter; anda third 
kind has been known to produce deleterious effects, 
which were almost, if not completely, fatal to hu- 
man life. Dioscorides, Pliny, and various ancient 
authors, speak of honey in the east being dangerous 
in certain years; and Xenophon relates, that when 
the army of ten thousand approached Trebisond, the 
soldiers having partaken copiously of honey found in 
the neighbourhood, were affected like persons ine- 
briated; several, on whom it had more violent con- 
sequences, became furious, and seemed as if in the 
agonies of death. Though none of them died, all 
were extremely weak for three days. In recent 
times, we are told of the pernicious effects of a par- 
ticular kind of honey collectedin America; and plants 
grow in the Archipelago, the honey of which is said 
to occasion vomiting. Thus Don Felix Azara in- 
forms us, that there is a particular kind of honey col- 
lected in Paraguay, called cabatatu, which occasions 
a severe headach, and produces as perfect intoxication 
as ensues from brandy ; while another kind brings on 


convulsions, attended with the most excruciating 
pains, which last thirty hours. 

Wax.—Bees are seen laden with a yellowish sub- 
stance in very considerable quantities, which also is 
stored up in the hive. This is not wax, as is com- 
monly supposed, but either the pollen of flowers, 
which is used for feeding their young, or propolis for 
stopping the crevices of their dwelling. The combs 
are constructed of wax, which owes its origin to 
honey: or it may be formed from sugar, the sacchar- 
ine part of which constitutes one principal ingredient 
of honey. Naturalists have adopted many conjectures 
concerning the mode in which it is elaborated by the 
bees. In general they supposed that the yellowish 
pellets adhering to their limbs were swallowed, and 
afterwards disgorged as wax in a state of purity. 
The process is still obscure, but recent experiments 
seem to afford reason for believing that it may tran- 
sude between the seales of the abdomen; and the 
appearance presented by wax on such places led for- 
mer observers to affirm, that it was collected there 
instead of on the limbs. It is established by satisfac- 
| tory experiments, that, whatever be its issue from 

the body of the bee, it originates from honey. Mu- 
tual relations subsist in their elementary principles, 
and the one is dependent on the other. Those years 
unproductive of honey are also unproductive of wax; 
and we often see swarms which begin their collec- 
tions with the most promising appearance, still make 
but little progress, and terminate with acquiring too 
small a quantity of honey for their future subsistence. 
In these cases, wax is sparingly provided also. 
Repeated observations prove, that the secretion of 
honey in flowers is powerfully promoted by the elec- 
| 


tricity of the atmosphere; and bees never labour 
more actively than during humid sultry weather, and 
when a storm is approaching. Sometimes the secre- 
tion of honey is entirely suspended by the state of 
the weather, which occasions a total interruption of 
the labours of the bees; and if this be too long pro- 
tracted, a populous hive may actually die in the 
midst of summer. The odour exhaled by the hives, 
and the size of the bees, are always certain indica- 
tions whether the flowers contain honey. When 
numbers of bees return from their excursions with 
the belly thick and cylindrical, it shows they are 
gorged with honey; and these are exclusively the 
workers in wax. The belly of those performing the 
other functions, always preserves its ovoidal form, 
and does not sensibly increase in size. Although the 
flowers be destitute of honey, bees still are able to 
store up quantities of farina or pollen necessary for 
feeding their young. 

Use of the Propolis.—The propolis is another sub- 
stance collected trom plants, which is extremely use- 
ful to bees. Besides the purposes of stopping crevices, 
covering the interior surface of the hive, the sticks 
supporting the combs, and gluing the hive to the 
board on which it stands, bees employ it in greater 
portions at once. Stranger animals of small size en- 
tering a hive are immediately stung to death, and 
then dragged by the bees to the outside: there are 
few persons who have not seen that a dead fly, or 
bee laid on their board, is quickly carried away and 
dropped at a distance: it seems the nature of these 
insects not to endure any filth or corruption in their 
habitation. Should a larger animal, such as a snail, 
make its way into the hive, it does not escape; it is 
put to death, but the bees are unable to divest them- 
selves of its body. Maraldi relates, that he saw the 
dead body of a snail totally covered with propolis, 
and thus prevented from spreading infection in the 
hive; and Reaumur tells us, that a shell snail having 
fixed itself on the pane of a glass hive, waiting until 
the moistness of weather should be an inducement 
for it to move, the bees encircled the mouth of the 
shell with so thick a bed of propolis, that the animal, 
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unable to moisten it as it moistens its own gluten, 
was arrested on the spot. The original source of 
the propolis is not yet perfectly understood: it is 
much more tenacious, and attains a greater degree of 
hardness than wax: those bees that return laden with 
it, owing to its tenacity, experience considerable 
difficulty, even with the aid of their companio:s, in 
divesting themselves of the load. M. Ducarne ob- 
serves, ‘‘ Several times I have seen bees cccupied in 
collecting, or rather in tearing away with their teeth, 
the propolis of old hives which I had exposed to the 
sun; and this appeared so Jaborious, and the animals 
pulled so forcibly, that I thought their heads would 
have been separated from their bodies.” 


Swarming—Though the hive be amply stored 
with honey and wax, and the young brood grad- 
ually approaching to maturity, seems to leave 
nothing to be desired by the bees, they all of a 
sudden desert their habitation to go in quest of 
another. For this incident, which is called 
swarming, there is no ostensible cause, nor do the 
reasons assigned for it by different observers 
prove satisfactory in our estimation; for its oc- 
currence is irregular, and its frequency is uncer- 
tain. According to common apprehension, swarm- 
ing ensues from a hive being overstocked with 
bees, and especially from a young queen seeking 
a new dwelling. It never takes place, we ac- 
knowledge, unless the bees be numerous; but 
there are so many exceptions, that we cannot 
say it is from wanting room: and instead of the 
young queen, it is always the old one that leads 


out the swarm: nay, should an old queen have 


conducted a swarm of this year, she will also be 
found at the head of the first which next year 
leaves the hive. Each subsequent colony depart- 
ing is led by a young queen. An old queen never 


leaves her hive until she has deposited eggs which | 


will become future queens, nor until her princi- 
pal laying of the eggs producing drones is over ; 
the common bees construct royal cells only, while 


she lays those eggs which will be transformed | 


to drones; and after this laying terminates, her 
belly being more slender, she is better able to fly ; 
whereas it is previously so heavy and surcharged 
with eggs, that she can hardly drag herself along. 
One chief cause or concomitant of swarming ap- 
parently consists in the agitation of the queen. 
She is suddenly affected, hastily traverses the 
combs, abandoning that slow and steady progres- 
sion which she ordinarily exhibits: her agitation 
is communicated to the bees; they crowd to the 
outlets of the hive, and the queen escaping first, 
they hasten to follow her. Commonly the whole 
take but a short flight, and the qucen having 
alighted, the bees cluster around her. This con- 
stitutes the new swarm. With regard to the 
precursors of swarming, there is no infallible 
guide: those on which observers are accustomed 
to rely, the most frequently prove fallacious. 
The general indications given by Reaumur—a 
naturalist of the first eminence, who draws his 
conclusions from facts, and has fallen into few 
errors—are, first, the appearance of drones in a 
hive; for no swarm will proceed from one where 
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there are none: secondly, when the bees are so 
numerous, that part crowd about the outside of 
the hive, or lodge on the board in clusters of 
thousands: and thirdly, which is the least equi- 
vocal sign of the day of swarming, when fewer 
bees than usual go abroad for collection, and re- 
turn without honey or wax. Most observers also 
affirm, that in the evening before swarming an 
uncommon humming or buzzing is heard in the 
hive, and a distinct sound from the queen, called 
tolling or calling. Myr. Hunter compares it toa 
note of a pianoforte ; and other authors to differ- 
ent tones. 

The extraordinary instinct and precautions so 
conspicuous in bees, are apparently affected dur- 
ing the period of swarming. We cannot admit, 
with those observers, who seem more actuated by 


the love of the marvellous than an exposure of 


truth, that they are endowed with that prescience 
which induces them, before their departure, to 
prepare a place for their reception. On issuing 
from the hive, bees, so nearly as we can deter- 
mine, have no object in view; and they often 
resort to situations the most unlikely, and evi- 
dently unsuitable for their convenience or pre- 
servation. After rising in the air, it is commonly 
some tree that arrests their progress, and the 
queen frequently alights at the unsheltered ex- 
tremity of a branch, where the bees that may 
have formed into various clusters in the vicinity, 
come to surround her. But we have known them 
repeatedly swarm on the grass, near the hive 
they had forsaken, notwithstanding trees were at 
no great distance. Bees swarm only during the 
best weather, and in the finest part of the day. 
Sometimes all the precursors of swarming, dis- 
order and agitation, have been seen; but a cloud 
passed before the sun, and tranquillity was re- 
stored. Ifa hive swarms oftener than once, the 
new swarms consist of those bees that have been 
abroad when the first event took place, added to 
young ones come from the eggs, laid by the queen 
before her departure. Hach is led out by a young 
queen, as there are usually several royal cells in a 
hive: but the bees can prevent the whole queens 
nearly of an equal age from leaving their cells, 
though come to maturity: and when they do lib- 
erate them, it 1s according to their age, which they 
have some secret means of ascertaining ; for the 
oldest are invariably liberated first. The young 
swarm, whether removed from the place where it 
settles or not, begins to work; cells are con- 
structed of wax from the honey the bees have 
carried along with them; and nature has so ar- 
ranged it, that the first eggs laid by the queen 
produce the operative part of the community. 


Different kinds of hives.—All the circumstances 
above related having taken place, the new swarm is 
lodged in a hive, there to commence the collection 
of honey, the fabrication of wax, and the perpetua- 
tion of the species. Much has been said of the fittest 
size and figure of a hive, and of the substance of 
which it should consist: wood, straw, and oziers, 


this, 


long, and hexagonal hives have had their particular 
partisans. These things, we apprehend, do not merit 
the importance bestowed upon them; and our reason 
for saying so is, from having seen the most ample 
products of honey, under conditions almost diametri- 
cally opposite. - At one time we have seen large 
straw hives, of the ordinary fashion in this country, 
full to the brim of rich honey comb; at other times 
we have seen them almost empty, without any sen- 
sible cause, and where circumstances seemed to fa- 
vour the reverse. We are thence induced to conclude, 
that less depends on the shape and capacity of the 
hive, than on the kind and quantity of the swarm in- 
troduced into it, and on the season in which their 
collections are made. Examples have come under 
our notice, where a-swarm, lodging in the roof of a 
house, has produced a great quantity of honey in 
combs only four or five inches broad: another swarm 
also in the roof of a house, we have known to fill 
coinbs above eighteen inches in breadth. Exposure 
to the north or south has not affected the bees: their 
provision has been equally abundant. And here we 
may remark, that in all instances that have fallen 
within the sphere of our observation, the products of 
swarms, lodged in the roofs of houses, have invariably 
been abundant. We do not pretend to account for 
Perhaps it may partly result from their labours 
being performed without any disturbance or interrup- 
tion; partly from the greater heat preserved in a roof 
during summer. Heat is the soul of insects: their 
action and exertion are directly in proportion to the 
temperature of the atmosphere; and cold is the ban 

of their existence. It is not unlikely, also, that the 
same cause promoting the hatching of the brood, 
contributes to render the colony more numerous: 
and if their swarming is at all dependent on want of 
room, large portions of them have not an equal in- 
ducement to seek another dwelling. Pallas tells us, 
that the Russian peasants, in remote parts of the em- 
pire, hollow out a part of the trunks of trees, 25 or 
30 feet from the surface of the earth, for the purpose. 
of hives; and cover the opening with planks, having 
small apertures for the bees. At Cazan, Mr. Bell 
saw hives of a similar form, which the inhabitants 
bound to the trees at the side of a wood, in order to 
secure them from the bears. As abundant collec- 
tions of honey are often made in the common straw 
hives, we cannot affirm that they are unsuitable for 
the purpose; but they are attended with the disadvan- 
tage of preventing the owner from an early appropri- 
ation of the labours of the bees. One convenience, 
indeed, lies in the facility of construction, which 
always merits due appreciation in every branch of 
rural economy ; and, also, that the cost is inconsider- 
able. ‘lhough neither the size nor figure of the hive 
be important, all modern cultivators seem agreed 
that it should be susceptible of additions. In the 
ordinary straw hive, the addition is made by raising 
it on a circular ring or hoop, either of wood or of 
the same materials; a clumsy and awkward expedient, 
which commonly leads the bees to waste much of 
their labour in filling up crevices. Notwithstanding 
this, it is adopted in Brittany with some little differ- 
ence, and there called the Scotch hive. ‘The hive 
itself consists of two pieces, each twelve inches wide, 
and eleven high, made of rolls of straw. The under 
one is divided from the other; but a communication- 
hole, fifteen or eighteen lines in diameter, is left for 
the bees. As they work downwards, the under part, 
which is nothing but one of our common eeks, or 
broad hoops, is next filled.—Pyramidal hives have 
been made several feet in height, and divided into 
different stages or compartments; which the bees, 
after being lodged in the highest, would successively 
fill on removal of the floors or stages. —Boxes of con- 
venient size and form, placed above each other, have 


have all been recommended; and round, square, ob- | likewise been recommended, and which we should 
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suppose well adapted for enabling the cultivator, at 
all times, to take the honey with ease. Such boxes 
are made of well seasoned wood, nine inches long, 
the same in breadth, and eight inches high; but from 
what we have said, there is no necessity for a rigid 
adherence to these dimensions. In the roof there is 
a communication-hole three inches square, on which 
is placed another box of similar structure; others 
may be raised above this to an indefinite height; and 
the bottom of each is open like the mouth of a com- 
mon hive. When a swarm is lodged in a box, if 
only two be used, it is immediately to be put over 
an empty one, as the bees must have more room; 
and if more than two-are used, a new one 1s succes- 
sively to be supplied below. The bees, beginning 
from above, will soon fill the upper box with honey ; 
and it is then to be separated from that beneath it, 
by drawing through a long thin pliable knife to cut 
the comb. The communication-hole of the lower 
box must then be covered with a board, and the box 
separated carried to a distance, where the bees remain- 
ing in it may be dislodged, by turning it up, and rap- 
ping on its sides with a small stick. The proper time 
to perform this operation is at sunrise.—Collateral 
boxes have also been suggested, from the belief of 
their being attended with greater advantages to the 
bees. The size is nearly the same with that above 
mentioned. ‘There is a communication-hole in the 
side, and an opening low and wide below in the sides 
applied to each other, to allow the bees more ready 
passage. Collateral hoops of twisted straw or wood 
were long ago invented, by which means the inventor 
enlarged his hives to an unlimited extent ; and these 
he kept, with great advantage, in a garret near the 
roof of his house. 

Those who are anxious to view the various and 
progressive operations of bees, may gratify them- 
selves, by procuring hives with glass sides. This 
can hardly be denominated a modern invention, as 
Pliny records, that a Roman senator had something 
of the same kind, made of the thinnest and most 
But those entirely made of glass 
were not known on the continent before the year 
1680, though they were made with panes in England 
earlier in the same century; and hives made com- 
pletely of glass are spoken of in 1655. Glass hives 
ought not to be round, like the common shape, as 
the bees are concealed among the combs; they should 
be square boxes, whose sides consist of four panes, 
Reaumur used them so thin as to admit of no more 
than two combs being constructed, that he might 
the better witness the procedure of the inhabitants. 
A pane on each side of Huber’s hollow frames ex- 
poses both sides of the comb. Such hives must be 
covered with a wooden box, or an opaque substance, 
as light disturbs the operations of bees. 


Site of the Apiary—tThe situation and arrange- 
ment of the apiary claim the cultivator’s atten- 
tion. Hach hive should stand on a wooden sole, 
or rest, supported on a single wooden post driven 
into the ground, or on three close together, near 
the centre of the board, that the enemies of the 
colony may have difficulty in crawling up from 


below. It should be fixed securely, so as to es- 


cape being overturned by the wind; but the 
common custom of laying a turf on the top must 
be avoided, on account of the harbour it affords 
to noxious insects. Hives should stand far apart; 
if there are six hives in one portion or division 
of the apiary, they should not be less than nine 
or twelve feet asunder. But too great a number 
never should be situated in the same district. 
The collections of bees are drawn solely from 


flowers, and perhaps, in some small measure, 
from honey-dew, which at times appears on 
leaves, and is said to produce an inferior honey; 
it is therefore evident, that immense quantities 
of bees, actively employed, would not be long of 
exhausting the whole. The number of hives 
should, therefore, be regulated by the situation 
of the apiary. A district abounding with flowers 
and blossoms will admit of more than one where 
the chief product is grain, An aplary ought to 
stand in a quiet sheltered place, where the bees 
may perform their labours totally undisturbed ; 
flowers, particularly those most fruitful in honey, 
should be copiously disseminated around ; and, 
for the facility of saving swarms, it is better to 
have low flowering shrubs in the vicinity than 
lofty trees. Means should be practised to obtain 
a succession of flowers in successive seasons, that 
the bees may always have the collection of honey 
in their power, and without going to a distance. 
It is not known how far they fly: some think 
they traverse several miles; others, that their 
flight hardly exceeds half a league: but the ac- 
cidents to which they are exposed render it im- 
portant for provisions to be near at hand. In 
the low country, mignonette is said to afford the 
finest honey, and may be kept in blossom a large 
portion of the year. Bromwich, an intelligent 
writer, relates that, in 1779, he planted a great 
quantity of it before two bee hives, at a consi- 
derable distance from any other bees. With such 
abundant supplies as this afforded them, few ever 
left his garden. In September he took the honey, 
and found it exceed, by above a third, what he 
obtained from any other two of his best hives, 
where the bees were obliged to fly farther, and 
equal in fragrance and colour to what is imported 
from the warmer climates. It is a favourite 
flower among bees; for we have observed patches 
of it, in the very centre of the city of Edinburgh, 
resorted to from hives beyond the suburbs. Bon- 
ner affirms, that he has often “ seen a hive, by 
being placed nigh heath, become ten, twelve, or 
fifteen pounds heavier in the month of August; 
whereas, if it had remained in its original early 
situation, it would probably have become every 
day lighter after Lammas.” 
Feeding Bees.— When seasons are peculiarly 
unfavourable for the secretion of honey, some- 
times, we have said, a whole swarm may perish 
in the middle of summer. Then, or when they 
are deprived of too great a portion of their stores, 
it becomes the cultivator’s care to supply the de- 
ficiency. There are various methods of doing 
so, always regulating the supply by the number 
of bees and the temperature of the atmosphere. 
The hive may be placed above a section of an- 
other hive containing several combs with honey ; 
or combs may be laid on the boards of the hive 
before the entrance, which is less to be recom- 
mended from exposing the bees and their provi- 
sions to the invasion of strangers. Syrup of 
sugar, treacle, and other sweet substances, may 
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be given them as food, introducing their allow- 
ance every afternoon in nutshells, or in a vessel 
with a grated covering, by an opening in the 
back of the hive. Unless the supply be daily ad- 
ministered, it is extremely difficult to preserve 
the bees ; nal by admitting of longer intervals, 
the eee skilful cultivators have failed. A prac- 
tical operator informs us, that he takes an oblong 
box, in one end of which is a reservoir contain- 
ing honey, that is allowed to flow from the bot- 
tom of the reservoir under a thin float buoyed 
up by cork. This float has many small perfora- 
tions, through which the bees standing on it 
supply themselves with the honey. There is one 
hole in the side of the box, which is to be applied 
to the entrance of the hive, for admitting the bees 
above the float, and another on the opposite side, 
which is opened at pleasure, to allow them to es- 


-eape, should the box be too much crowded. The 


lid of the box isa glass pane. On pouring honey 
into the reservoir, the float rises, whence there 
should not be gdh a quantity as to raise it close 
to the lid or pane above. The box is about ten 
inches long, four broad, two and a half deep, and 


| the reservoir isan inch wide When used, the hole 


in the side is to be placed close to the entrance 
of the hive, which must be gently rapped on if 
the bees do not immediately find the way down. 
It is entertaining to observe bees accustomed to 
be fed in this manner, watching the approach of 
the feeder ; when “he ordinary time draws near, 
they rush denn to the box the moment that it 
is put on the board, and after speedily filling 
themselves they return to the hive, from which 
they very soon come back for a second supply. 


| By throwing a little fine flour on those leaving 


the box, it will be seen that they can fill them- 
selves in three minutes, and are absent not above 
five. One convenience that attends feeding in 
such a box, is the exclusion of stranger bees ; as 
the sole communication with the interior is from 
the entrance of the hive. Several practical ope- 
rators recommend a mixture of sugar and small 
beer as food, which we should warn others to be 
cautious of adopting, as they will find honey or 

syrup quite adequate to their purpose. It is 
maintained that fruit may likewise be presented 
to bees for feeding them, 

Mode of taking Ge honey and wax.—lt is un- 
grateful to reflect, that, after all our care in 
watching the progress of bees, in screening them 
from injury, added to our admiration of their 
singular industry, we must at once sacrifice so 
many thousand lives in order to come at their 
stores. Yet such is the general, though perni- 
cious practice; and whole colonies, which, in an- 
| other year, would send forth tens of thousands 
| equally industrious as themselves, are utterly ex- 
tirpated. The mode of doing so is well known. 
When the hives cease to increase in weight, or, 
rather, when they begin to grow lighter, a hole 
is dug in the ground, and some rags dipped in 
melted brimstone being inserted in the clefts of 
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twigs stuck into the earth, the matches are kin- 
dled, and, putting the hive above them, the bees 
are quickly suffocated, and fall down in a heap. 
Some authors strenuously defend this practice, 
contending, that all expedients to save the bees 
are both difficult and precarious, and that they 
do not produce the same advantages. We con- 
ceive that its facility, combined with inveterate 
adherence to established customs, has proved a 
strong recommendation. But the majority of 
modern cultivators are disposed to preserve the 
bees, while they share their collections. 


combs, and the bees are beginning to consume 
the honey they have laid up, they may be fright- 
ened out of the hive by beating on it, and the 
combs then safely taken away. This, however, 
would reduce the owner to the necessity of feed- 
ing them during winter, whence an earlier sea- 
son is generally chosen for it, that the bees may 
still have time to lay in winter provender. The 
highest part of a hive being always filled first, 
and with honey of the finest quality, it may be 
taken in the midst of summer if the bees are 
kept in boxes, simply by removing the upper one, 
and substituting another below, if that be re- 
quired. As every comb is seen in the leaf hive, 
any one of the whole can be removed at will, and 
new divisions inserted. The stores of the bees 
should be moderately partitioned with them, and 
due regard always paid to the advancement of 


the season, and the state of the atmosphere. We | 


cannot tell how much they will produce. Thor- 
ley declares that, in some summers, he has taken 
two boxes from one hive, each containing thirty 
pounds of honey. We hear of hives weighing 


seventy, eighty, or even an hundred pounds; | 


but these bear no comparison with what M. Du- 
hamel relates. A clergyman in France, who had 
placed a well-stocked hive over an inverted tub 


with a hole in the bottom, obtained no less than | 


420 pounds of honey and six of wax from it. The 
cultivator should know the exact weight of his 
hives, and mark their gradual increase or diminu- 
tion, which will enable him to ascertain the pro- 
per time of taking the honey. Bonner judiciously 
observes, that “the harvest of honey, like that of 
corn, is earlier or later, more plentiful or scarce 
in different years, according to the weather and 
the climate, and the variety of the seasons and 
situations.” Sometimes he has known a hive 
become gradually lighter after the first week of 
August; at other times, in favourable weather, 
hives situated near heath have continued work- 
ing actively during the whole of August, and 
the greater part of September, and daily become 
heavier. 


To- | 
wards the end of September, when all the flowers | 
have faded, when there is little brood in the | 


Separation of honey and wax.—Of the practical | 


separation of honey and wax we need say little, 
as it is universally understood by those who cul- 
tivate bees for profit. ‘That honey which is most 
fluid, and runs most easily from the comb, is con- 


| sidered the best and finest. 
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To promote the se- 
paration of the rest, the combs should be cut into 
very small portions, and exposed before a fire, to 
render the honey more liquid; the product will 
be honey of the second degree of fineness; and 
the remainder should be heated still more in a 
vessel over a fire, and then squeezed through a 
canvass bag, which will produce a coarser kind, 
well adapted for feeding bees. It facilitates the 
operation, to erect a stage of three or four sieves, 
one always finer than the other from the top, and 
in a short time the separation is effected. Honey 
comb, wrapped in paper, and kept in a cool place, 
may be preserved entire during a whole winter 
or longer. ‘To purify the wax, nothing more is 
necessary than boiling the empty combs, and 
those deprived of the honey, in water, and re- 
moving the scum which will rise in the succes- 
sive meltings. The Abbe della Rocca proposes 
to put a quantity of comb, tied up in a linen or 
woollen bag, into a cauldron of water; as the 
heat increases, the wax liquefies, and, escaping 
through the interstices of the bag, rises to the 
surface, while the refuse is retained behind. 
This is a simple, and, as we conceive, very effec- 
tual method. 

We apprehend that very few precautions are 
necessary for preserving bees in winter. They 
are not torpid in that season provided they be 
numerous, and then they cluster together towards 
the top of the hive. But, like other insects, they 
are liable to torpidity when single, or where there 
are few collected together, and that torpidity, by 


an extraordinary increase of cold, will end in 


death. With the view of saving their provision, 
it has been proposed to keep bees torpid, or in an 
ice-house all winter. It is undoubted that in a 
certain degree of cold they cease to consume 
honey, and animals may live an indefinite time 
in a state of torpidity. The hives ought not to 
be exposed to sunshine in the depth of winter, 
for the bees are induced to go out, and the sud- 
den cold that follows deprives them of the power 
of returning. 

The cultivation of bees forms one considerable 
branch of rural economy, and we could wish to 
see it much farther extended. This country is 
capable of supporting at least four or five times 
the number of hives now kept in it; and, with- 
out indulging in the speculations of extravagant 
profit, which are generally entertained by the 
authors who write on the subject, we will confi- 
dently affirm, that every one who attempts keep- 
ing bees on a moderate scale, and pays them some 
attention, will find it advantageous. 

The Humble bee.—There is a species of bee which 
collects the honey of plants, and stores it up in 
cells, though we may doubt if this is intended for 
its winter-provision. This is called the humming 
or humble bee, an insect so common in Britain as 
to have attracted the attention of every one. 
Like the honey-bee, it lives in societies, consist- 


ing of from 20 to 100 males, females, and what 
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are supposed neuters. We have never found the 
society more numerous in Scotland, and the con- 
tinental authors seem to describe it as smaller. 
These societies either dwell in cavities of the 
earth, or in tufts of moss collected together on 
the surface ; or sometimes those whose proper 
habitation is in such cavities, are content with a 
hollow of the ground, where they cover them- 
selves with moss and bits of leaves; or we have 
seen them effect a lodgement in a wooden box, 
some feet above the ground, in which they ap- 
peared to have themselves collected moss and 
leaves, and there bred a considerable colony. In 
reverting to the origin of these societies, we are 
opposed by very considerable difficulties. It 
seems probable, that a single female, which has 
been accidentally preserved through the winter, 
is the parent of the whole, and that she selects 
the spot, or cavity, for her posterity. No natural- 
ist has, we believe, yet beheld a nest in its ori- 
gin, though it has been seen when consisting of 
few cells. Reaumur relates, that on one occasion 
he removed the whole combs from a nest, and 
completely evacuated the interior. Nothing was 
visible for several days; but after the bees had 
remained eight days undisturbed, alump of paste 


and farina the size of a nut was found in it, at- | 


tached to which was a pot of honey, that is, a 
half-made cell, which the bees at times construct, 
and in which some of their honey is kept. Thence, 
and from other circumstances, it is conjectured, 
that the mother proceeds to collect a quantity of 


farina or pollen, in the midst of which her eggs | 


are laid; and by their coming to maturity after 
a certain time, the colony is constituted and en- 
larged. Several females inhabit the same nest, 
living in harmony together. They are occupied 
in collecting honey; and are easily known, from 
being the largest of all the three species. The 
males are next in size; always of a lighter col- 
our; and are capable of making wax. ‘The 
workers are of various sizes in the same nest, 
some not being half the size of others. Nature 
does not require the like sacrifice in the males of 
humble bees as in those of the honey-bee to pro- 
pagate the species; the sexual union takes place 
according to the common mode of insects; nel- 
ther is there any massacre among them. Fe- 
males and workers are much less disposed to use 
their stings than the honey-bee; here, also, the 
males have none. 

On opening a nest containing a colony of hum- 
ble bees, a confused and misshapen aggregate of 
ovoidal substances is disclosed, interspersed in 
various parts with crude masses of wax, and cells 
of honey. The ovoidal substances are the young 
coming to maturity, within a silken cocoon coated 
with wax; and amidst some of the lumps of wax 
are found larvee, which one author thinks are 
there for the purpose of being fed, and another 
for being preserved from cold and humidity. The 
eggs are deposited in cells, which the workers 
lend their aid to construct; and the mother her- 


£00 


Loree 


self completes them, smoothing and polishing the 
interior. When she prepares to layin a cell, the 
workers, unlike that care which those of common 
bees bestow on the eggs of their queen that are 
to preserve the colony, eagerly endeavour to de- 
vour them. The moment that the eggs are de- 
posited, and the female is about to close the cell 
with a waxen covering, they rush upon it, and 
are repulsed only by her defence; or, if she re- 
moves during an instant, they steal thither, and 
surreptitiously carry off the eggs. The female is, 
therefore, under the necessity of keeping inces- 
sant watch during several hours, after which she 
may leave the cell; for it is only in their first 
stage that the eggs are sought for with avidity 
by the common bees. Sometimes twenty eggs 
are deposited by a female in a single cell, which 
is then closed; but it does not appear that the 
bees are careful to provide the young with a suf- 
ficient store to serve them until their ultimate 
metamorphosis; for the mother supplies a thick 
layer of pollen whereon her eggs are deposited, 
which is soon consumed by the larvee. After be- 
ing hatched, the common bees make a small hole 
in the top of the cell, and then go in quest of 
honey or pollen. This they obtain from the rest 
of their combs, and seem to introduce it by the 
opening to feed the young; they then withdraw, 
and close the cell. Some cells acquire percep- 
tible increment; from being very small they be- 
come as large as a nut, which results from the 
included worms, perhaps six or seven in number, 
successively bursting the cell, and the cleft being 
as often covered over with wax by the bees. When 
the young bee has attained its perfect state, the 
workers gradually contract the mouth of the cell 
it has left, and lay up their honey init. Other 
cells are also constructed of pure wax, which are 
so many reservoirs of honey from the beginning, 
and have never contained young. 

Humble bees form a very considerable quantity 
of wax; and the observations of naturalists re- 
garding them has thrown some light on the pro- 
duction of this substance. Several species, both 
of those that dwell in cavities of the earth, and 
those that inhabit nests covered with moss on 
the surface, invest their whole combs with a 
waxen envelope, so as to serve for a protection. 
It rises around their combs like a kind of wall, 
and constitutes both a floor and a roof, at such 
distance from the cells as to admit of the bees 
passing. When their envelope is destroyed, the 
bees restore it with wonderful assiduity. An 
observer, by removing it four times in nine days, 
obtained as many new coverings, which formed 
eight inches square; and in four or five days 
more they made a new one, which, along with 
the others, weighed 365 grains. Instead of this 
covering, however, they are frequently obliged 
to be content with moss or leaves. Females pro- 
duce a greater quantity of wax than any of the 
other individuals in a nest; but the males pro- 
duce it also, though they cannot, like the females 
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and workers, convert it to use. The wax of hum- 
ble bees is an immediate production from the: 
honey on which they feed. 
Humble bees are remarkably subject to tor- 
pidity, and perhaps might be the means of illus- 
trating the difficulties attending all investigations 
into its operation on insects. ‘Towards the end 
of autumn they are seen languid and inactive on 
the few remaining flowers, incapable of defending 
themselves from injury. The life of the whole 
apparently terminates with the season, unless it 
be from some accidental circumstance, as we 
have already observed, that a few of the females 
are preserved. How they survive the winter we 
know not; possibly it may be in the earth, or in 
the holes of walls; but the number must be very 
small. Were they not in torpidity they would 
fly about during the winter, which is never seen; 
and the same degree of heat would awaken the 
whole, or there would be no considerable differ- 
ence, unless by their being farther withdrawn 
from the influence of the atmosphere. Very few, 
however, appear in spring; and it is not until 
the heats of summer, or rather later, that they 
become numerous. The casualties to which these 
and many insects are exposed, render it far from 
improbable, that various species gradually be- 
come extinct. 
The Carpenter-bee—Besides the bees already 
mentioned, there are various kinds that have 
much the appearance of honey-makers, and yet 
make only wax. The wood-bee is seen in every 
garden. It is rather larger than the common 
queen-bee ; its body of a bluish black, which is 
smooth and shining. It begins to appear at the 
approach of spring, and is seen flying near walls 
exposed to a sunny aspect. This bee makes its 
nest in some piece of wood, which it contrives to 
scoop and hollow for its purpose. ‘“ We have 
frequently witnessed,” says Mr. Rennie, “ the 
operations of these ingenious little workers, who 
are particularly partial to posts, palings, and the 
wood-work of houses which has become soft by 
beginning to decay. Wocd actually decayed, or 
affected by dry-rot, they seem to reject as unfit 
for their purposes; but they make no objections 
to any hole previously drilled, provided it be not 
too large; and, like the mason-bees, they not un- 
frequently take possession of an old nest, a few 
repairs being all that in this case is necessary. 
When a new nest is to be constructed, the bee 
proceeds to chisel sufficient space for it out of the 
wood with her jaws. We say her, because the 
task in this instance, as in most others of solitary 
bees and wasps, devolves solely upon the female, 
the male taking no concern in the affair, and 
probably being altogether ignorant that such a 
work is going forward. It is at least certain the 
male is never seen giving his assistance, and he 
seldom if ever approaches the neighbourhood. 
The female carpenter-bee has a task to perform 
no less arduous than the mason-bee; for though 
the wood may be tolerably soft, she can only cut 


out a very small portion at atime. The succes- | 
sive portions which she gnaws off may be readily 
ascertained by an observer, as she carries them 
away from the place. In giving the history of a 
mason-wasp, we remarked the care with which 
she carried to a distance little fragments of brick, 
which she detached in the progress of excavation. 
We have recently watched a precisely similar 
procedure in the instance of a carpenter - bee 
forming a cell in a wooden post. The only dif 
ference was, that the bee did not fly so far away 
with her fragments of wood as the wasp did; but 
she varied the direction of her flight every time; 
and we could observe, that after dropping the 
chip of wood which she had carried off, she did 
not return in a direct line to her nest, but made 
a circuit of some extent before wheeling round 
to go back. On observing the proceedings of 
this carpenter-bee next day, we found her com- 
ing in with balls of pollen on her thighs; and on 
tracing her from the nest into the adjacent gar- 
den, we saw her visiting every flower which was 
likely to yield her a supply of pollen for her future 
progeny. This was not all: we subsequently saw 
her taking the direction of a clay-quarry fre- 
quented by the mason-bees, where we recognised 
her loading herself with a pellet of clay, and car- 
rying it into her cell in the wooden post. We 
observed her alternating this labour for several 
days, at one time carrying clay, and at another 
pollen ; till at length she completed her task, 
and closed the entrance with a barricado of clay, 
to prevent the intrusion of any insectivorous 
depredator, who might make prey of her young; 
or of some prying parasite, who might introduce 
its own eggs into the nest she had taken so much 
trouble to construct. Some days after it was 
finished, we cut into the post, and exposed this 
nest to view. It consisted of six cells of a some- 
what square shape, the wood forming the lateral 
walls; and each was separated from the one ad- 
jacent by a partition of clay, of the thickness of 
a playing card. The wood was not lined with 
any extraneous substance, but was worked as 


smooth as if it had been chiselled by a joiner. 


There were five cells, arranged in a very singular 
manner—two being almost horizontal, two per- 
pendicular, and one oblique. The depth to which 
the wood was excavated, in this instance, was 
considerably less than what we have observed in 
other species which dig perpendicular galleries 
several inches deep in posts and garden-seats; 
and they are inferior in ingenuity to the carpen- 
try of a bee described by Reaumur, which has 
not been ascertained to be a native of Britain, 
though a single indigenous species of the genus 
has been doubtingly mentioned, and is figured, 
by Kirby, in his valuable < Monographia.’ If it 
ever be found here, its large size and beautiful 
violet-coloured wings will render mistakes im- 
possible. 

“The violet carpenter-bee usually selects an 
Epnent piece of wood, into which she bores 


BEE. 


obliquely for about an inch; and then, changing 
the direction, works perpendicularly, and parallel 
to the sides of the wood, for twelve or fifteen 
inches, and half an inch in breadth. Sometimes 
the bee is contented with one or two of these ex- 
cavations ; at other times, when the wood is 
adapted to it, she scoops out three or four—a 
task which sometimes requires several weeks of 
incessant labour. The tunnel in the wood, how- 
ever, is only one part of the work; for the little 
architect has afterwards to divide the whole into 
cells, somewhat less than an inch in depth. It 
is necessary, for the proper growth of her pro- 
geny, that each should be separated from the 
other, and be provided with adequate food. She 
knows, most exactly, the quantity of food which 
each grub will require, during its growth; and 
she therefore does not hesitate to cut it off from 
any additional supply. In constructing her cells, 
she does not employ clay, like the bee which we 
have mentioned above, but the sawdust, if we 
may call it so, which she has collected in gnaw- 
ing out the gallery. It would not, therefore, 
have suited her design to scatter this about, as 
our carpenter-bee did. The violet-bee, on the 
contrary, collects her gnawings into a little store- 
heap for future use, at a short distance from her 
nest. She proceeds thus:—At the bottom of her 
excavation she deposits an egg, and over it fills a 
space nearly an inch high with the pollen of 
flowers, made into a paste with honey. She 
then covers this over with a ceiling composed of 
cemented sawdust, which also serves for the floor 
of the next chamber above it. For this purpose, 
she cements round the wall a ring of wood chips, 
taken from her store-heap; and within this ring 
forms another, gradually contracting the diameter 
till she has constructed a circular plate, about 
the thickness of a crown-piece, and of consider- 
able hardness. ‘This plate of course exhibits 
concentric circles, somewhat similar to the an- 
nual circles in the cross section of a tree. In 
the same manner she proceeds till she has com- 
pleted ten or twelve cells; and then she closes 
the main entrance with a barrier of similar ma- 
terials. Let us compare the progress of this little 
joiner with a human artisan—one who has been 
long practised in his trade, and has the most per- 
fect and complicated tools for his assistance. The 
bee has learned nothing by practice: she makes 
her nest but once in her life, but it is then as 
complete and finished asif she had made a thou- 
sand. She has no pattern before her—but the 
Architect of all things has impressed a plan upon 
her own mind, which she can realize without 
scale or compasses. Her two sharp teeth are the 
only tools with which she is provided for her 
laborious work; and yet she bores a tunnel, 
twelve times the length of her own body, with 
greater ease than the workman who bores into 
the earth for water, with his apparatus of augers 
adapted to every soil. Her tunnel is clean and 
regular ; she leaves He chips at the bottom, for 
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she is provident of her materials. Further, she | tions of the bee, says nothing respecting its ex- 
has an exquisite piece of joinery to perform, | cavations. One of these holes is about three || 
when her ruder labour is accomplished. The} inches deep, gradually widening as it descends, 
patient bee works her rings from the circum- | till it assumes the form of a small Florence flask. 
ference to the centre, and she produces a shelf, | The interior of this is rendered smooth, uniform, 
united with such care with her natural glue, that | and polished, in order to adapt it to the tapestry 
a number of fragments are as solid as one piece. | with which it is intended to be hung, and which 
The violet carpenter-bee, as may be expected, |is the next step in the process. The material 
occupies several weeks in these complicated la-| used for tapestry by the insect upholsterer is 
bours; and during that period she is gradually | supplied by the petals of the scarlet field-poppy, 
depositing her eggs, each of which is successively | from which she successively cuts off. small pieces 
to become a grub, a pupa, and a perfect bee. It | of an oval shape, seizes them between her legs, 
is obvious, therefore, as she does not lay all her | and conveys them to the nest. She begins her 
eggs in the same place—as each is separated from | work at the bottom, which she overlays with 
the other by a laborious process—that the egg | three or four leaves in thickness, and the sides 
which is first laid will be the earliest hatched ; | have never less than two. When she finds that 
and that the first perfect insect, being older than | the piece she has brought is too large to fit the 
its fellows in thesame tunnel, willstrivetomakeits | place intended, she cuts off what is superfluous, 
escape sooner, and so on of the rest. The careful | and carries away the shreds. By cutting the 
mother provides for this contingency. She makes | fresh petal of a poppy with a pair of scissors, we 
a lateral opening at the bottom of the cells; for | may perceive the difficulty of keeping the piece 
the teeth of the young bees would not be strong | free from wrinkles and shrivelling; but the bee | 
enough to pierce the outer wood, though they | knows how to spread the pieces which she uses | 
can remove the cemented rings of sawdust in | as smooth as glass. When she has in this man- 
the interior. Reaumur observed these holes, in | ner hung the little chamber all round with this 
several cases: and he further noticed another | splendid scarlet tapestry, of which she is not 
external opening opposite to the middle cell, | sparing, but extends it even beyond the entrance, 
which he supposed was formed, in the first in- | she then fills it with the pollen of flowers mixed 
stance, to shorten the distance for the removal | with honey, to the height of about half an inch. 
of the fragments of wood in the lower half of the | In this magazine of provisions for her future pro- 
building.” geny she lays an egg, and over it folds down the 
The Poppy-bee.—A species of the leaf-cutting, | tapestry of poppy petals from above. The upper 
or upholsterer bee, is called the poppy-bee, from | part is then filled in with earth; but Latreille says, 
its selecting the scarlet petals of the poppy as| he has observed more than one cell construct- 
tapestry for its cells. Kirby and Spence express | ed ina single excavation. This may account for 
their doubts whether it is indigenous to the | Reaumuyr’s describing them as sometimes seven 
country ; but Mr. Rennie is almost certain that | inches deep,—a circumstance which Latreille, 
he saw the nests in Scotland. “ At Largs, in| however, thinks very surprising. It will, per- 
Ayrshire,” he says, “a beautiful sea-bathing vil- | haps, be impossible ever to ascertain, beyond a 
lage on the Firth of Clyde, in July, 1814, we | doubt, whether the tapestry-bee is led to select 
found in a foot-path a great number of the cylin- | the brilliant petals of the poppy from their colour, 
drical perforations of the poppy-bee. Reaumur | or from any other quality they may possess, of 
remarked that the cells of this bee which he| softness or of warmth for instance. Reaumur 
found at Bercy, were situated in a northern ex- | thinks that the largeness, united with the flexi- 
posure, contrary to what he had remarked in the | bility of the poppy-leaves, determines her choice. | 
mason-bee, which prefers the south. The cells at | Yet it is not improbable that her eye may be 
Largs, however, were on an elevated bank, facing | gratified by the appearance of her nest ;—that 
the south, near Sir Thomas Brisbane’s observatory. | she may possess a feeling of the beautiful in 
With respect to exposure, indeed, no certain rule | colour, and may look with complacency upon the 
seems applicable; for the nests of mason-bees | delicate hangings of the apartment which she 
which we found on the wall of Greenwich Park | destines for her offspring. Why should not an 
faced the north-east, and we have often found | insect be supposed to have a glimmering of the 
carpenter-bees make choice of a similar situation. | value of ornament? How can we pronounce, 
In one. instance, we found carpenter-bees work- | from our limited notion of the mode in which 
ing indifferently on the north-east and south-| the inferior animals think and act, that their 
west side of the same post. As we did not per-| gratifications are wholly bounded by the positive 
ceive any heaps of earth near the holes at Largs, | utility of the objects which surround them? Why 
we concluded that it must either have been car- | does a dog howl at the sound of a bugle, but be- 
ried off piecemeal when they were dug, or that | cause it offends his organs of hearing /—and 
they were old holes re-occupied,—a circumstance | why, therefore, may not a bee feel gladness in the 
common with bees,—and that the rubbish had | brilliant hues of her scarlet drapery, because they 
| been trodden down by passengers. Reaumur, | are grateful to her organs of sight? All these 
| 


| who so minutely describes the subsequent opera- | little creatures work, probably, with more neat- || 
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ness and finish than is absolutely essential for | but being put ten days in water, it will exceed- 
comfort; and this circumstance alone would im-| ingly resist the worm.”—Young plants bear lop- 


ply that they have something of taste to exhibit, 
which produces to them a pleasurable emotion.” 

The Rev. Mr. Kirby has discovered that there 
are no less than two hundred and twenty-one 
distinct species of bees. He divides the Linnean 
genus into mellitta and apis, distinguishing them 
by their tongues; the insects of the first having 
short flattish inflected tongues.—See Goedartius 
De Insectis. — Swammerdam, Biblia Nature. — 
Geoffroy, Histoire Abregée des Insectes—Reaumur, 
Memoirs, tom. vi—P. Huber on Humble Bees : 
Transactions of the Linnean Society, vol. vi— 
Rennie’s Insect Architecture—Kirby’s Monographia 
Apium. | 

BEECH,—botanically Magus. A genus of or- 
namental timber trees, of the amentaceous tribe. 
The common species, Fagus sylvatica, abounds in 
the woods of Great Britain, and is one of our best 
known and most ornamental hardy trees. It is a 
native of the greater portion of northern Europe ; 
but whether it is a native of Great Britain, or was 
introduced at an early period of our sylvan culti- 
vation, is extremely doubtful. Hadit formed any 
part of our ancient forests, its mast could scarcely 
have failed to be preserved in our peat mosses 
along with hazel nuts and pine cones; yet it 
either does not exist in these mosses, or occurs 
in such paucity as hitherto to have escaped ob- 
servation. It usually attains a height of about 
70 feet, and sometimes soars to a far greater alti- 
tude; it has a grand and massive, though some- 
what formal and heavy outline; and it almost 
vies with the oak in stateliness of character and 
impressiveness of effect. Its stem is robust and 
powerful; its bark is smooth and silvery, and 
gives to the tree a neat, cleanly, and tasteful as- 
pect; its branches are numerous and spreading ; 
its foliage is peculiarly soft, smooth, and pleasing 
in summer, and becomes deeply tinted and almost 
gorgeous in its autumnal decay; its male flower 
has a bell-shaped five-cleft calyx, and from five 
to twelve stamina, and appears in April and May; 
and its female flower blooms on the same tree as 
the male, and has a four-cleft calyx and two or 
three styles ; and its seed is an angular or three- 
cornered nut, disposed singly or in couples in a 
muricate, four-valved capsule. 

The beech, when standing apart from other 
trees, and allowed to form its own natural head, 
is eminently ornamental—tIts timber is almost 
as necessary to cabinet-makers and turners, espe- 
cially about London, as the oak is to the ship- 
builder, or the ash to the plough and cart wright; 
and it is used also by wheel-wrights for cogs, 
felloes, and wheelspokes,—by ship-carpenters, for 
various minor purposes in dock-yards,—by musi- 
cal instrument makers, for sounding boards,—by 
coopers, for clap-boards,—and by the general 
population around some large towns, for fire- 
wood. Evelyn says, “ Where it lies dry, or wet 
and dry, it is exceedingly obnoxious to the worm; 


ping without any damage, and may easily be 
trained to form dense and lofty hedges. In some 
districts of Belgium, particularly in the vicinity 
of the village of St. Nicholas, between Ghent and 
Antwerp, very elegant and compact fences are 
formed by planting young beeches seven or eight 
inches apart, binding them together during the 
first season with osiers, and so bending and 
training them in opposite directions as to make 
them cross one another, and form a trellis, with 
apertures of four or five inches in diameter. Or- 
dinary beech hedges, however, are much less 
suitable than thorn ones for a farm, and serve 
best for the boundaries of a villa-ground, or the 
great divisions of a large garden.—The leaves, 
when gathered in autumn, before being injured 
by frost, make far better mattresses than either 
straw or chaff, and continue sweet and soft dur- 
ing seven or eight years; and they are also suc- 
cessfully employed, along with the leaves of other 
trees, in forming hotbeds, and. protecting covers 
for forcing sea-kale, asparagus, and other esculent 
plants.—The male catkins, when carefully col- 
lected and dried, and stored up for use, form an 
excellent packing for fruit; for they are as soft 
as cotton, and do not communicate any flavour 
to the fruit. 

The nut or seed, popularly called beech mast, 
is pleasant to the taste; when eaten in great 
quantities, it occasions giddiness and headache; 
when well dried and powdered, it may be made 
into wholesome bread ; and when dried and care- 
fully roasted, it can be used as a substitute for 
coffee. Hogs are very fond of the mast; and in 
some districts of England, where there are ex- 
tensive beech woods, these animals are main- 
tained, for successive months, entirely on this 
food. They thrive exceedingly on it; and many, 
of less than a year old, are killed for the market, 
after having been fattened exclusively with the 
mast; though others, which have been fed for 
four or five weeks on barley-meal or pease, yield 
better pork. A distemper called the garget, is 
liable to be produced in hogs from feeding on 
either beech-mast or acorns; and this may be 
prevented, by giving the animals, on every alter- 
nate day for two or three weeks, a few pease or 
beans, moistened with water, and sprinkled with 
a little finely-pulverized antimony.—An useful 
oil is obtained from beech nuts by expression ; it 
is nearly equal in flavour and delicacy to the 


best olive oil; it can be kept longer than that oil | 


without becoming rancid ; and it is used by the 
poorer inhabitants of Silesia as a substitute for 
butter. Two millions of bushels of beech nuts 
have been obtained, in a single season, from the 
forests of Eu and Crécy, in the department of 
the Oise. The refuse of the nuts, after the ex- 
pression of the oil, is given as food to poultry, 
swine, and cattle——The wood of beech affords a 
large quantity of alkali, and makes excellent 
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charcoal. The ashes of beech wood contain 11°72 
per cent. of the carbonate of potash, 12°37 of the 
carbonate of soda, 3°49 of the sulphate of potash, 
49°54 of the carbonate of lime, 7°74 of magnesia, 
3°32 of the phosphate of lime, 2°92 of the phos- 
phate of magnesia, 0°76 of the phosphate of iron, 
1°51 of the phosphate of alumina, 1°59 of the phos- 
phate of manganese, and 2°46 of silica; and the 
ashes of beech bark contain 3:02 per cent. of the 
carbonates of potash and soda and the sulphate 
of potash, 64°76 of carbonate of lime, 16:9 of mag- 
nesia, 271 of phosphate of lime, 0°66 of phosphate 
of magnesia, 0°46 of phosphate of iron, 0°84 of 
phosphate of alumina, and 9:04 of silica. 

The beech succeeds best upon dry, chalky, or 
limestone heights; it attains a great size on or- 
dinary soils in any sheltered situation; and it, at 
the same time, offers a very sturdy and triumph- 
ant resistance to westerly gales. It greatly pre- 
vails throughout the range of chalk hills, which 
extends from Dorsetshire, through Wiltshire, 
Hampshire, Surrey, Sussex, and Kent, and partly 


' into Berkshire, Buckinghamshire, and Hertford- 


| or about 25 tons of timber, 


shire; and it is also comparatively abundant on 
the Cotswold hills in Gloucestershire, and in 
some districts of Monmouthshire. It usually has 
a very flourishing condition, in particular, on the 


| hills of Surrey and Kent, upon the declivities of 


the Cotswold and Stroudwater hills, and on the 
banks of the river Wye. It thrives on the thin- 
soiled schistose hills of Devonshire, and on the 
granitic heights of the Scottish Highlands; and 
it has been planted, in large quantities, by the 


| Harl of Fife in Morayshire, and by George Ross, 


Hsq., of Cromarty. 

Some very noble specimens of beech exist, or 
were but recently destroyed, in various parts of 
Great Britain. A beech tree at Prestonhall, in 
Mid-Lothian, has a girth of 17 feet 3 inches at 
one foot from the ground, of 14 feet 7 inches at 
3 feet, and of 14 feet 6 inches at four feet. A 
beech at Newbattle Abbey, in Mid-Lothian, sup- 
posed to have been planted about the middle of 
the 16th century, and blown down early in the 
present century, measured 17 feet in girth, and 
contained upwards of 1,000 measurable feet 
A beech at Ormis- 
ton Hall, in Haddingtonshire, in 1762, measured 
18 feet 10 inches in girth, and had been artifi- 


| cially made hollow, so as to serve for a small 


| solid timber. 


shelter-house. 
Mid-Lothian, in 1763, measured 19} feet in girth 
at 3 feet from the ground. A thriving beech at 
Harlsmill in Morayshire, in 1812, measured about 
20 feet in girth at the ground, and 15 feet in 
girth at 3 feet from the ground. A magnificent 
beech at Korole Park, in Kent, measures 24 feet 
in circumference at 3 feet from the ground, and 
ten feet in circumference at 27 feet; it rises to 
the height of 105 feet; it spreads its boughs to 
the extent of 123 feet; and it contains 498 feet of 
A beech in the Roy Wood at Cas- 
tle-Howard, measures 15 feet 2 inches in girth at 


peas I 


A beech near Oxenford Castle, in | 


3 feet from the ground, and rises to the height of | 
90 feet. The largest tree ina grove of beeches 
at Woburn Abbey, has a height of 100 feet, and 
contains 400 feet of solid timber. 

The beech is propagated from seeds. Evelyn 
says that the treatment in the nursery is the 
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same as for the ash, and the treatment in the . 


wood the same as for the oak; and he adds that 
“the masts are to be sown in autumn or later, 
even after January, or rather nearer the spring, to 
preserve them from vermin, which are very great 
devourers of them. But they are likewise to be 
planted of young seedlings, to be drawn out of 
the places where the fruitful trees abound.” 
Miller says, “'The season for sowing the mast is 
any time from October to February, only observ- 
ing to secure the seeds from vermin when early 
sown, which if carefully done, the sooner they 
are sown the better, after they are fuliy ripe.” 
Hanbury gives nearly the same instructions as 
Hvelyn, but orders the masts to be gathered in 
September, dried for six days in an airy place on 
mats, and preserved in bags till the time of sow- 
ing. The masts should be sown an inch deep, in 
well prepared beds; and the young plants, after 
having stood two years in the beds, should be 


removed to the nursery, and left there till wanted | 


for final planting. 
The transplanting of beech trees of large size 
can be effected with little risk; and a good me- 


thod of doing this was recorded, at least 50 years 
“The best way of | 


ago, by Lord Caernarvon. 
planting large beech trees,” says he, “is to cut in 


the lateral branches not close to the body, in the | 


beginning of February; and, in the autumn fol- 
lowing, or even in the same spring, to cut round 


the roots, and fill the earth in, letting it stand | 


till the succeeding autumn or longer, by which 
time the tree will have made young branches and 


young roots, and be in vigour, and fit, upon re- | 


moval, to push immediate roots. It should be 
taken up without cutting the roots much more 
and put into a hole with the earth in mud, filled 
in and well staked. The young roots will imme- 
diately strike, and the young branches shoot 
Planting in earth made thick with mud is an ex- 
cellent way. The tree should be planted level 
with the ground; it suffers, if sunk below the level 
of the ground. The top or leading branch of a 
beech, indeed of any tree, should not be cut off.” 

The purple beech, Lagus sylvatica purpurea, is 
a well-known and very ornamental variety of the 
common beech. It has been regarded by some 
cultivators as a distinct species; but though a 
few plants raised from its seeds partake of its own 
peculiarities, the great majority completely revert 
to the common or normal character. The purple 
beech is supposed by some botanists to have been 
obtained from Germany; but it is really of un- 
known origin. Its grand peculiarity is the con- 
stant brilliant purple colour of its leaves; and 
this renders the tree everywhere conspicuous 
and arresting, whether grown as a shrub, in the 
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hedge, or on the lawn; but it occurs in consider- 
able diversity of depth and shade, and might be 
made the characteristic of several subvarieties. 
A number of purple beeches, both in Great 
Britain and North America, have grown to the 
height of about 30 feet; and trees of it are sup- 
posed to be capable of regularly attaining twice 
that height; yet those only which retain their 
purple colour from seed acquire full altitude, 
those which are produced by grafting on the 
common beech attain medium size, and all those 
which are obtained by layering are dwarfed, and 
ean be treated only as shrubs or mere mimic 
trees.—The other best known varieties of the 
common species are the copper beech, Magus syl- 


| vatica cuprea, growing to the height of 70 feet ; 
| the various-leaved beech, /. s. heterophylla, grow- 
| ing to the height of 40 feet; the crested-leaved 
| beech, J. s. cristata, growing to the height of 30 


feet ; the dark-red-leaved beech, F’. s. atrorubens, 


| growing to the height of 30 feet; the cut-leaved 
beech, /. s. ¢ncisa, growing to the height of 10 


feet; the silver variegated leaved beech, Js. fo- 


| lits argentets; the gold variegated leaved beech, 


F, s. foliis aureis; and the pendulous or weeping 
beech, /”. s. pendula. 

The American or red beech, Fagus ferruginea, 
grows indigenously in Canada, New Brunswick, 
Nova Scotia, and the north-eastern parts of the 
United States, and was introduced to Great Bri- 
tain in 1766. It is named, not from the colour 
of its leaves, but from that of its timber; and it 
possesses none of the distinguishing characters 
of the purple and the copper beeches. It usually 
attains a height of about 30 feet, ramifies near 
the ground, and has a massive outline and a 
tufted summit. Its leaves are smooth, shining, 
serrated, and somewhat large and thick; and its 
timber has sufficient strength, solidity, and tough- 
ness to be occasionally used as a substitute for 
oak. Michaux says that “the European beech 
bears so strict an analogy to the red beech, that 
it may be useful to notice its properties, its uses, 
and the means by which its duration is secured 
in Important structures. Experience has demon- 
strated the advantages of felling the (red) beech 
in the summer, while the sap is in full circula- 
tion: cut at this season, it is very durable; but 
felled in the winter, it decays in a few years. 
The logs are left several months in the shade be- 
fore they are hewn, care being taken that they 


after which: they are fashioned according to the 
use for which they are destined, and laid in water 
for three or four months.” The very singular 
circuinstance that the red beech does best to be 
felled in summer, seems to indicate that the 
juices of the tree possess some peculiar, though 
hitherto unknown chemical principle—An orna- 
mental variety of the red beech is the Carolinian 
beech, Fagus ferruginea caroliniana. 

The white beech, Fagus sylvestris, like the pre- 


ceding species, is a native of North America, and 
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takes its name from the colour of its timber. It 
abounds in the middle and western states of 
America; and occurs, in its finest condition, on 
the banks of the Ohio, between Gallipolis and 
Marietta. Specimens of it were measured by 
Michaux, 11 feet in girth, and upwards of 100 
feet in height. Its roots form a boid, decurrent 
net-work on the surface of the forest ground ; its 
head is more slender and less ramified than that 
of the red beech; its outline is very imposing ; 
and its foliage consists of oval-acuminate, smooth, 
and shining leaves, and is quite superb. Its 
duramen or perfect wood bears a remarkably 
small proportion to its alburnum, and frequently 
occupies but three inches in a trunk of 18 inches 
in diameter. The bark of old trees is smooth, 
thick, entire, and of a grey colour; and is some- 
times used by tanners as a substitute for oak- 
bark. 

The fern-leaved beech, Fagus Oomptoniefolia, 
is a curious though puny plant, and may be con- 
sidered as rather a variety than a species.—The 
birch-like beech, Magus betuloides,—sometimes 
mistakenly called Magus antarctica,—is a hardy, 
ornamental evergreen tree of the country around 
the Straits of Magellan, grows to the height of 
50 feet, and was introduced to Great Britain in 
1830. Station Island, on the east coast of Terra 
del Fuego, is covered with woods to the very 
summit of its hills; and the birch-like beech is a 
principal element in these woods, and makes the 
island appear as if covered with perpetual ver- 
dure.—The antarctic beech, Magus antarcivca, 
grows to the same height as the preceding, is a 


‘native of the same country, and was introduced 
to Great Britain in the same year; but while the | 


other is evergreen, this is deciduous.—Gilpin’s 
forest Scenery.—Strutt’s Sylva Britannica—WNic- 
ol’s Planter’s Kalendar.— Museum Rusticum.—Lou- 
dows Hortus Britannicus.—Marshall on Planting. 
—Miller’s Dictionary. —Lnebig’s Chemistry of Agr. 
— Useful and Ornamental Planting.— Bath Papers. 
—Gardener’s Magazine.—Doyle’s Husbandry. 
BEER. The fermented infusion of malted bar- 
ley, flavoured with hops, and used as a general 
beverage. The name of beer is also applied—but 
improperly—to several other beverages made from 


‘saccharine liquors, subjected to-a partial fermen- 
‘tation, and flavoured with different substances, 
‘for instance, spruce-beer, ginger-beer, molasses- 
beer. 

do not repose immediately upon the ground ; | 


The main ingredients of beer are, besides 


-water: alcohol, the bitter principle (lupuline or 


lupulite), and aromatic volatile oil of hops, gum, 


sugar, empyreumatic principle from the malt, 


when kiln-dried, small quantities of nitrogenized 
substances (gluten), brown extractive, a small 
portion of tannin: (hops), and carbonic acid. The 
sugar, gum, and other solid ingredients, which 
remain on evaporation, are generally comprised 
under the name of malt-extract ; on its quantity 
depends the body of the beer, while by its strength 


is generally meant its content of alcohol. Its in- 
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toxicating property depends, however, a great 
deal on the bitter and narcotic substance of the 
hops. From wine, it differs not only in this re- 
spect, and in its smaller proportions of alcohol, 
but also in containing a much larger quantity of 
nutritive matter. 

The following table shows the quantity of al- 
cohol in some beers. 


Proportion of Spirit of sp. gr. 0°825. 
Per ct. by meas. Per ct. by wt. 
Ale, Burton, ° 


7°326 

average, . Mou (Ortsi/( 5:'667 
Brown stout, 5 6°80 5°610 
London porter (average), 4°20 3°465 
Small beer, 1:28 1:056 


The difference in the different varieties of beer 


_ depends upon a difference in the materials em- 


ployed, or in the process and management of the 
brewing. In regard to the materials, beers differ 
according to the different kinds of malt employ- 
ed, and its proportion to the quantity of hops 
and of water. ‘To the class of ¢able or small beers, 
all those may be referred, whose specific gravity 
does not exceed 1:025, and which contain about 
5 per cent. of malt extract. Beers of middling 


| strength have generally a spec. grav. of from 1°025 
| to 1:040. Some of the Scotch and English ales 


form some of the strongest and heaviest kinds of 
beer. 
The following table indicates the spec. grav. of 


some of the English beers. 


Spec. gray. 

Ale, Burton, 1st sort, 1111 to 1°120 

us Ddveryes 1:097 to 1-111 

GC Odin 1:077 to 1:092 

Common, 1:070 to 1:073 
OC ; : 1:058 
Porter, common sort, . 1:050 
es double, 1°045 
Brown stout, : 4 1:064 
6 ‘s best, 1:072 
Beer, common small, 1:014 


66 


1-033 to 1:039 

The colour of the beer depends upon the colour 
of the malt and the duration of the boil in the 
copper. Pale ale is made from steam or sun-dried 
malt, and the young shoots of the hop, the deep 
yellow ale from a mixture of pale yellow and 
brown malt, and the dark brown beer from well 
kilned and partly carbonized or parched malt, 
mixed with a good deal of the pale, to give body. 
The longer and more strongly the malt has been 
heated in the kiln, the smaller is the quantity of 
extract it yields, ceterts paribus. Porter is gene- 
rally prepared from high-dried or rather charred 
malt, which, therefore, has had much of its sac- 
charine matter destroyed by heat. Hence its 
deep colour, and the absence of any sweet taste, 
while ale has a sweetish taste, and contains a 
much larger quantity of saccharine matter. 

The greater or less rapidity of the temperature, 
and the manner in which the worts are made 
to ferment, have a remarkable influence upon 
the quality of the beer, especially in reference to 
its fitness for keeping. Under the article Fur- 
MENTATION, it will be shown that two kinds of 


good table, 
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fermentation may be distinguished, the upper 
and the lower or bottom-fermentation. The for- 
mer is a much more active fermentation, by 
which, according to Liebig, the gluten is only 
partly oxidized, at the expense of the oxygen of 
a portion of the sugar, while a great portion re- 
mains dissolved in the liquor, and by its subse- 
quent oxidation is apt to transfer oxygen to the 
alcohol, and render it sour, unless it be kept at a 
very low temperature. This is still more the 
case, if during a too violent fermentation the 
temperature rises too high, and especially if the 
air be not perfectly excluded, and a considerable 
quantity of acetic acid be formed, by which an 
additional quantity of glutinous matter is dis- 
solved, and it thus is not only rendered apt to spoil 
from the slightest causes, but loses also its lim- 
pidity and assumes a disagreeable taste, or be- 
comes yeast bitten. By the lower fermentation, 
on the contrary, the conversion of the sugar into 
alcohol is performed very slowly and without any 
considerable rise of temperature, so that the 
gluten is completely oxidized and precipitated by 
the oxygen of the air and without conversion of 
any alcohol into acetic acid, so that the resulting 


beer—as is the case with Bavarian beer—is not | 
liable to become sour, or to undergo the acetous | 
Where this is not the case, the | 
tendency to become sour is generally remedied | 


fermentation. 


by a large addition of hops, and a greater propor- 
tion of malt, by which the beer becomes more 
narcotic and intoxicating, and less agreeable to 
the taste, and such beer is then often considered 
as drugged. 

A main feature of good beer is its fine colour 


4 


| | 


and transparency, the production of which, there- | 


fore, is an object of great interest to the brewer. | 


Attempts to clarify the beer in the casks seldom 
fail to do it harm. The only thing that can be 
used with advantage for fining a muddy or foul 


beer, is isinglass. For porter, as commonly brew- | 


ed, it is frequently had recourse to. To ascertain 
whether the beer is in a state fit for fining, put 
some of it in a long cylindrical glass vessel, and 
add to it a teaspoonful of the fining, and shake 
it well with it, closing the mouth of the vessel 
with the finger or the palm of the hand. Its ap- 
titude to become bright will then soon be evident, 
by the mixture first becoming curdy, and then 
on repose separating, the finings generally rising 
to the top, and leaving the liquid below clear and 
brilliant. 

That beer is nutritive, and, when used in mo- 
deration, salubrious, can scarcely be doubted. It 
proves a refreshing drink and an agreeable and 
valuable stimulus and support to those who have 
to undergo much bodily fatigue. The hop ope- 
rates as a tonic, and assists digestion. With 
dyspeptics, beer as well as other fermented liquors 
are very apt to disagree, and should therefore be 
avoided. It is also objectionable to those liable 
to lithic acid deposits, and for plethoric persons, 
who have a tendency to apoplexy. Ale contain- 
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ing a much larger proportion of saccharine mat- 
ter is more objectionable for diabetic and dyspep- 
tic patients than porter. 

Examination of Beer—The examination of beer 
has principally for its object to estimate the 
quantity of its ordinary ingredients, and to dis- 
cover the admixture of foreign, accidental, or 
designed substances or adulterations. 

Beer ought to be perfectly clear; turbidness 
indicates either that the fermentation has not 
been complete, or that the formation of acetic 
acid has begun. The greater or less colour indi- 
cates the degree of heat to which the malt has 
been exposed and the length of time the wort has 
been boiled. The frothing, when poured out, 
depends on the variety of the beer and the man- 
ner of keeping it in casks or in bottles. Beer 
containing but little carbonic acid has a flat 
taste. The smell of beer depends on the hops, 
the malt, the alcohol, and the carbonic acid. By 
addition of common salt, and gentle heating, the 
smell of the hops is made more apparent, and 
| may be better judged of in regard to its quantity 
and quality. The taste will still better decide as 
to the quantity and quality of the hops employed, 
‘and the body of the beer. 

In examinations of beer, the amounts of the 
following ingredients are generally ascertained : 
malt extract (see the former part of this article), 
alcohol, water, and carbonic acid. The quantity 
of the last does not usually amount to more than 
O'l or 0:2 per cent. ; its exact proportion is there- 
fore often neglected, especially as its relative 
quantity is apparent from the greater or less 
frothing. In general, a quantitative estimation is 
therefore desired only of the malt extract and 
the alcohol, from which, then, the quantity of 
water results by deduction. This, in combination 
with its effect on the senses, will give a good idea 
of the quality of the beer. 

In order to ascertain the amount of malt ex- 
tract, a weighed quantity of beer is evaporated 
cautiously, and the residue weighed. It is, how- 
ever, difficult to obtain it perfectly dry, as the 
last portion of water requires a rather high tem- 
perature for its expulsion, which might cause it 
to commence decomposing. 

The amount of alcohol is ascertained by distil- 
ling a weighed portion of beer in a retort, and, 
from the weight and specific gravity of the dis- 
tilled liquid, determining its content of alcohol. 

It has already been mentioned above that 
solutions of malt extract and of sugar of the 
same spec. grav. contain an equal amount of 
solid matter. If, therefore, a weighed quantity 
of beer be heated until all carbonic acid and al- 
cohol has been expelled, and the remaining por- 
tion again diluted with water until it has attained 
its previous weight, the amount of malt extract 
may be determined from its specific gravity. If, 
moreover, the specific gravity of the beer be pre- 
viously ascertained, the amount of alcohol may 
be estimated from the difference in the two spe- 
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cific gravities. The contained carbonic acid 
affects the specific gravity but very slightly, and 
the greater part may be removed by gently heat- 
ing and shaking the liquid. let the specific 
gravity of a beer be found to be 1:025, and after 
the expulsion of the carbonic acid and the al- 
cohol by boiling, and subsequent dilution with 
water to the original weight of the beer, to be 
1032. The latter specific gravity corresponds to 
8 per cent. of malt extract. The difference be- 
tween the specific gravities 1:032 and 1:025 is 
0°007, which therefore will constitute the differ- 
ence in specific gravity between pure water and 
dilute spirit containing the same amount of al- 
cohol as the beer, or having the specific gravity | 
of 0:993 (1:000—0:007), which corresponds to 4 
per cent. alcohol by weight, or 5 per cent. by 
volume, as the following table will show, which 
we add for convenience : 


Spec. grav. of spirit at 63'5 Fah. 
Per ct. of alcohol. Per ct by weight. 


Per ct. by volume. 


12 ‘98 0:9834. 

1] 09817 0:9846 

10 0:9830 0:9859 

9 0:9844. 0:°9873 

8 0:9860 09887 

7 09878 0-9901 

6 0:9897 0:9915 

i) 0 9914 0 9929 

4 0:9931 0:9943 

3 0:9948 09957 

2 0:'9965 0:9971 

1 0:9982 0:9985 

It may, however, be remarked that this method, | 

in order to yield satisfactory results, requires the 
specific gravities to be taken with great accuracy, 


either by a delicate hydrometer, or a spec. grav. 
bottle, and with due regard to temperature. 

The amount of carbonic acid may be ascertained — 
by heating a weighed quantity of beer, and col- | 
lecting the expelled carbonic acid, with the neces- 
sary precautions, in a pneumatic apparatus, de- 
termining its quantity by volume, from which its 
weight may then be calculated. Another method | 
consists in introducing a weighed quantity of the || 
beer into a bottle or flask, in the orifice of which 
is fitted, by means of a perforated cork, a tube 
containing chloride of calcium, and heating very 
slowly the contents of the flask almost to ebulli- 
tion, by which the carbonic acid is expelled, while 

| 


the vapours of water and alcohol are retained by 
the chloride of calcium. The loss in weight of 
the whole apparatus before and after the experi- 
ment then indicates the amount of carbonic acid. 

If desired, the sugar and gum of the malt ex- 
tract may be separated by moderately strong al- 
cohol. The extract is first made by water into a 
thin syrup, and then alcohol added as long as 
gum precipitates, which by repetition of the 
Same treatment may be freed almost perfectly 
from sugar. The quantity of sugar may also be 
determined by the quantity of carbonic acid 
which it yields by fermentation (see the article 
Sugar). A content in the gum of unaltered starch 
may be ascertained by a solution of iodine, 

The presence of foreign substances, either 
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accidental or designed, are often proved with quantity of flour. In the ‘Gardeners’ Chronicle,’ Dr. 


difficulty by chemical tests. Among such adul- 
terations may be mentioned sulphate of iron, 
alum, and salt, added under the name of Geer 
heading, to impart a frothing property to it. 

BEESTING, or Brestine. The first milk taken 
from a cow after her calving. Itis thick, yellow, 
and different in chemical composition from ordi- 
nary milk. If it be not drawn clean off after a 
cow’s first calving, she may not have a proper 
flow, or even any flow whatever, of ordinary milk, 

BEET,—botanically Beta. A genus of herba- 
ceous plants, of the goosefoot tribe. The species 
are seven or eight in number, and are distin- 
guished from those of other genera of the goose- 
foot family, by having a large succulent root, and 
a green calyx united halfway to a hard rugged 
nut. Three species are culinary; two are unfit 
for economical purposes; and two or three, be- 
sides varieties, are extensively cultivated in the 
field. The three-styled species is a perennial; 
and all the other species are biennials. 

The common beet, Beta vulgaris, is a native of 
the shores of the Mediterranean, and was intro- 
duced to Great Britain about the middle of the 
16th century. It grows wild in Egypt and the 
maritime districts of the south of Europe; and 
has long been cultivated in British gardens for 
the sake of its sweet, tender, carrot-like roots. 
The principal varieties of it are the green, the 
red-rooted, and the yellow-rooted,—wiridis, rubra, 
and lutea. The leaves of the green variety are 
used either as a pot herb in mixture with other 
vegetables, or a plain boiled esculent served to 
the table by itself; and the roots of the red va- 
riety are used for pickling, or boiled for slicing 
cold in salads, or eaten as a salad by themselves 
with spice and vinegar. The small red subvariety 
and the long yellow subvariety have the reputa- 
tion of being the sweetest, the most delicate, and 
the richest in flavour; and are cultivated with ex- 
traordinary care at Castelnaudary in France, and 
known to the French as the red and the yellow 
beets of Castelnaudary. Any of the varieties be- 
come forked in the roots, and comparatively desti- 
tute of succulency, when grown upon stiff or stony 
land, and can be obtained in perfection only on 
light sandy soils, which their roots can easily 
penetrate. The short or turnip rooted sorts do 
best for shallow or loamy land; and the long- 
rooted kinds are most suitable for light deep 
soils, The seeds must be sown in the end of 
March or beginning of April, and well covered 
with soil; the young plants, whether in drills or 
beds, must be thinned out to distances from one 
another of one foot in ordinary land, or of 18 
inches on land of the most suitable kind; and 
the roots for the table ought to be taken up in 
September, and stored with sand in a dry place 
inaccessible to frost, and wili remain good dur- 
ing winter, but will become stringy in spring. 

A good brown bread may be produced by rasping 
down the red beet root and mixing it with an equal 


Lyon Playfair gives the following account of experi- 
ments he has made to test the relative economy of 
wheat and beet as materials for making bread. ‘*‘ The 
average quality of flour contains from 10 to 12 per 
cent. of azotised principles adapted for the formation 
of flesh. The average quality of beet contains from 
15 to 2 per cent. of the same constituents. Let us 
assume 12 per cent. for wheat, and 2 per cent. for 
beet for our calculations. Now 1 stone—14 lbs.— 
of wheat contains 1.68 lb., and 1 stone of beet 0.28 
lb. of flesh-forming matter, from which the market 
value of all the materials fitted for the production of 
flesh may be calculated. A stone of wheat costs 2s. 
10d., and the same weight of beet, 2d. But the re- 
lative value of wheat to beet, as regards true nutri- 
tion, being 6 to 1, it follows, that 6 stones of beet, 
costing ls., are equal to | stone of flour, costing 2s. 


10d. In other words, the economic value of wheaten | |: 


flour to the consumer, at present prices [1847], is 
22 times less than that of beet for the same amount 
of food. This, however, is only one element in the 
calculation. Flour, on an average, contains 70 per cent. 
of starch, 5 per cent. of sugar, and 3 of gum; in all, 
78 of matter adapted for the support of animal heat. 
Beet has sugar instead of starch, generally about 8 
per cent., and 2 per cent. of other matters fitted for 
the same purpose, in all 10 per cent. Hence the 
quantitative value of wheat compared with beet for 
the important purpose of supporting animal heat is 
as 738: 1, (say in round numbers, 8:1). But the 
economic value can only be obtained by reference to 
prices. Now | stone of wheat costs 2s. 10d., and is 
equivalent in respiratory value to 8 stones of beet 
costing ls. 4d., so that in this point of view also, 
beet has a superior economic value. To reduce these 
calculations to a condensed form:—One stone of 
wheat costs 2s. 10d., and is equal in value as true 
nutriment to 6 stones of beet, costing only Is., and, 
in respiratory value, to less than 8 stones of beet 
costing ls. 4d. 
of beet as an article of food, at present market prices, 
is between 2 and 3 times greater than the economic 
value of flour. 


The field beet, or mangel-wurzel, is regarded | 
by some botanists as a distinct species under the | 


name of Leta aliissima,and by others as a hybrid 
between the red beet and white beet, or Beta 
vulgaris and Beta cicla, under the name of Beta 
hybrida. But, as it makes a prominent figure in 
agriculture, and is far more generally known 
under its German name than as a beet, we re- 
serve a notice of it for the article Maneuit-Wur- 
ZEL—The long-rooted beet, though a common 
name of a variety of the Beta vulgaris, is properly 
the name of a distinct species, which was intro- 
duced to Great Britain from the Caucasus in 
1820. This species is botanically as well as popu- 
larly named long-rooted,—Beta macrorhiza; and 
is readily distinguishable from all the varieties 
of Beta vulgaris by its usually growing to the 
height of six feet, while they usually grow to the 
height of only four. 

The Sicilian or white beet, also called the chard, 
Beta cicla, is a native of Portugal, and was in- 
treduced to Great Britain in 1570. Its root is 
seldom larger than a man’s thumb; its stem 
grows erect, and usually attains the height of 
about six feet; its leaves are oblong spear-shaped, 


and grow close to the stem; its lower leaves are. 


thick, succulent, and have broad footstalks, and 


In general terms, the economic value | 


i} 


| tured from the root of the white beet. 


as 


remarkably thick midribs; and its flower-spikes 
are produced from the wings of the leaves, and 
have narrow leaflets between the flowers. Its 
leaves are white, yellow, green, orange, or deep 
crimson, according to the variety; and its prin- 
cipal varieties are the common white beet, and 
the great white beet or Swiss chard. The stem 
and the leaf-rib are peeled and dressed like as- 
paragus or scorzonera, and are the parts properly 
called chards; and the leaves, deprived of these 
parts, are used asa pot herb. The seeds ought 
to be sown thinly, on an open and not too moist 
spot of ground, in the beginning of March. If 
the plants rise crowdedly, the leaves will be 
small, full of fibres, and comparatively worthless; 
and the common white ought not to be left 
nearer to one another than six inches,—the 
Swiss chard not nearer than ten inches. Fre- 
quent hoeings are required; and one bed of 
plants will yield leaves for use till the end of 
the second season. 

The sea beet, Beta maritima, grows wild on 
the sea-coast and in salt marshes, in various 
parts of England. It has a prostrate habit, 
usually attains a length of only about a foot, and 
has a tough woody root, and numerous entangled 
branches. Its leaves are small, oval-shaped, 
rather sharply pointed, succulent, and of a deep 
green colour; and its flowers are produced. in 
spikes, and appear in August. Its leaves are 
used as spinach ; and, when well dressed, are 
delicate, well-flavoured, and easily reducible to 
pulp. It is propagated from seeds in the same 
manner as the common beet; and it thrives in 
almost any garden soil, with little cultivation — 
The curled beet, Beta crispa, was introduced to 


| Britain from the south of Europe in 1800; and 
| it grows to the height of six feet, and is a hardy 


culinary plant.—The three-styled beet, Beta 
trigyna, is a rather pretty but nearly useless 
plant from Hungary.—The spreading beet, Beta 
patula, is an uninteresting and half-tender plant 
from Madeira. : 

BEET SUGAR, Crystallized sugar, manufac- 
Chemists 
have, for about a century, been aware of the 
saccharine wealth of different kinds of beet; a 
functionary of Berlin first publicly proposed the 
manufacture of sugar from beet, by boiling, 
slicing, and pressing the roots; Buonaparte 
caused beet to be annually cultivated, to the 
aggregate extent of upwards of 100,000 acres, 
in order to afford a substitute for the British 
colonial sugar, which he forbade to be imported ; 
many establishments, small and great, private 
and public, have since been set up, in several 
countries of Kurope, for the manufacture of beet 
sugar; and some fond speculations have occa- 
sionally been entertained as to the probability 
of this manufacture becoming an important de- 
partment of British industry, and a valuable 
stimulus to the labours of agriculture. But 
either to sketch a history of the manufacture, or 


to attempt an estimate of its capabilities, would 
be to accumulate an enormous mass of both 
political and fiscal matter, totally unsuited to 
the character of our work. 

‘One brief passage may serve as a specimen of 
the whole. While the French government en- 
couraged the manufacture of beet sugar, experi- 
ments were made on a considerable scale, and 
with great success, in the town of Bruges. 
machinery was inexpensive, and the remaining 
cost was merely that of manual labour, and a 
moderate consumption of fuel. The material 
itself came at a very low rate, about ten shillings 


British by the ton; and to this circumstance | 


may be chiefly attributed the cessation of the 
manufacture. 


farmer to give up a certain portion of his land 
to this root, without securing to him a fair re- 
muneration. The consequence was, that the 
manufacturers, thus supported, and taking ad- 
vantage of the constrained supply, have, in many 
instances, been known to refuse payment even 
of the carriage of a parcel, in other respects sent 
in gratuitously ; and a consequence still more 
natural was, that the farmers, wherever they had 
the opportunity of shaking off so profitless a 


crop, converted the space it occupied to better | 
To the manufacturer, the profit was | 


purposes. 
ample; an equal quantity of sugar with that of 
the West Indies, which at that time sold for five 
shillings the pound, could be produced on the 


spot from mangel-wurzel at less than one shilling | 


by the pound; and to such perfection had the 
sugar thus made arrived, that the prefect, mayor, 
and some of the chief persons of Bruges, who 


were invited by a manufacturer to witness the | 
results of his experiments, allowed the specimens | 


he produced to exceed those of the foreign sugar.” 
—[Newby’s Beta Depicta.] 


The root of the white beet, although so largely | 


employed in Europe in the manufacture of sugar, 
has not received a very minute chemical inves- 
tigation. 
found in the white Silesian beet, and nearly in 
the proportions indicated :— 


Water, on an average : 8 
Crystallizable sugar (average) . ] 
Vegetable fibre . , 
Albumen and nitrogenous substance . 

Pectin, malice acid, colouring and aromatic 
eubetances! fixed oil, bitter essential oil, 
chlorophyll, asparagin, oxalate -of lime, 
phosphates of lime and magnesia, malate 
and phosphate of ammonia, sulphate, mi- 
trate and oxalate of potassa, chlorides of 
potassium and sodium, esate silica and 


oxide of iron De 


100'00 


The quantity of sugar varies from 8 to 12 per 
cent., but in the progress of manufacture a por- 
tion of it is rendered uncrystallizable. Although 
a large yield might be expected from the above 


Maver | 


Instead of encouraging the culti- | 
vator, the government leaned altogether to the | 
manufacturer, and made it imperative on every | 


The following substances have been 
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analysis, the quantity of juice obtained on an 
average is about 66 per cent. with 34 per cent. 
pulp, and the amount of sugar about 5 per cent. 
of the weight of the root. 

The following is the ordinary process of ex- 
tracting the sugar from this plant :—The roots 
are reduced to a pulp by pressing them between 
two rough cylinders; the pulp is then put into 
bags, and the sap it contains is pressed out. The 
liquor is then boiled, and the saccharine matter 
precipitated by quicklime ; the liquor is now 
poured off, and to the residuum is added a solu- 
tion of sulphuric acid, and again boiled ; the lime 
uniting with the acid, is got rid of by straining ; 
and the liquor is then gently evaporated, or left 
to granulate slowly, after which it is ready for 
undergoing the common process of refining raw 
sugars. The French manufacturers have acquired 
so much experience in this process, that, from 
every 100 lbs. of beet, they extract 12 lbs. of sugar 
in the short space of twelve hours. The total 
quantity of beet root sugar manufactured in 
France in the year 1845-6 amounted to 39,403,754 


_ kilogrammes, or nearly 40,000 tons. 


BEETLE. A hand wooden implement, of the 
nature of a mallet, very various in size, form, and 
uses. A small one-handed beetle is used for beat- 
ing clothes; a larger one-handed beetle is used 
by cottage-farmers, as a substitute for a roller, 
for pulverizing the clods of loamy and clayey 
soils; and a still larger beetle, with one, two, or 
more handles, is used for splitting wood, and 
driving wedges and hedge-stakes. . 

BEETLE. A very extensive and interesting 
order of insects. It includes the turnip-fly, and 
the wood-eating insects of all the weevils, and 
possesses, in consequence, an intense though dis- 
astrous interest for the gardener and the farmer. 
Upwards of 3,500 British species of beetles have 
been described by entomologists ; about 30,000 
Species are contained in the French museums; 
about 20,000 species, not included in the French 
collections, are supposed to be contained in the 
museums of other countries; and from 50,000 to 
100,000 species are conjectured, from analogies 


|| of climate, to exist in regions of the world which 


have not yet been scientifically explored. This 
great multitudinousness of the beetles, their won- 
derful variety of form, the frequent richness and 
diversity of their colouring, their numerous modi- 
fications of external organization, their general 
superiority in size to insects of other orders, the 
ease with which they are preserved, and the vast 
amount of their depredations upon the vegetable 
world, have occasioned them to be more exten- 


_ sively and enthusiastically investigated than any 
| other order of insects. 


The beetles are coextensive with the order 
Coleoptera. Their body consists of, first, the head; 
next, a large segment usually called the thorax ; 
next, two short segments called the mesothorax 
and the metathorax, which support the wing- 


_ covers and wings, and the two posterior pairs of 


BEGONIA. 


legs; and, lastly, a series of rings, composing the 


abdomen, and unfurnished with organs of loco- 
motion. The head is usually roundish, and is 
provided with a pair of antennz; but the latter 
are of very various form in the different groups 
and genera. The eyes are composite and facetted. 
The mouth consists of a labrum or upper lip, a 
pair of mandibles or horny upper jaws, a pair of 
maxillee or less firm lower jaws, provided with a 
palpus or feeler, and a labium or lower lip, fur- 


nished with a pair of feelers, and implanted on a | 


broad horny mentum or chin. The upper end 
of the abdomen is attached by its entire breadth 
to the mesothorax ; and its upper surface, in 
consequence of being defended by the wing- 
covers, is usually of less solid consistence than 
the under surface. The grand characteristic of 
the order, however, is its having two membran- 
aceous wings, folded transversely beneath two 
horny elytra or hard parchment-like sheaths. 
The elytra form by their union, when closed, a 
longitudinal suture; they defend the insect, by 
their hardness and horniness, from the injurious 
effects of abrasion while it is piercing earth or 
wood for food or shelter; and they constitute 
the character which gives the order its scientific 
name, 

The larva of a beetle resembles a soft fleshy 
worm, and possesses so far a degree of identity 
with the perfect insect, as, in technical phrase, 
to render the metamorphosis of the insect incom- 
plete. The head and the upper surface of the 
thorax are scaly; and six legs are attached in 
pairs to the three anterior segments of the body. 


Nearly all the parts of the mouth of the perfect | 
insect are exhibited, in a comparatively undevel- | 


oped manner, in the head of the larva; but, in 
consequence of the greatest supply of nourish- 
ment being taken by the insect in its larva state, 
the jaws are the parts of the mouth most fully 


developed. Such species of larvee as he most in- | 


active and concealed have the closest resem- 
blance to worms or grubs; such as are carnivor- 
ous are, in general, the most inert ; and the larvee 
of the group called rove-beetles, exhibit the near- 
est resemblance to the perfect insects, or undergo 
the lowest degree of metamorphosis. 

BEEVES. Oxen or black cattle. 
beeves is properly the plural of beef. 

BEGGAR’S NEEDLE. SeeSuHEepyHerp’s NEEDLe. 

BEGONIA. A numerous genus of beautiful 
endogenous plants, forming an order of itself, and 
nearly allied to the polygonum and gourd fami- 
lies. Five species were introduced to Great Bri- 
tain during the last three decades of last century; 
and nearly fifty species have been introduced 
since the commencement of the present century, 
and a large proportion of these during the last 
twenty years. All are natives of the tropics; 
and considerably more than one-half belong to 
the wettest tropical districts of America and the 
West Indies. All are eminently ornamental; 
and several have already become so extensively 


The word 
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diffused as to be common house-plants, in the 
workshop and the cottage, as well as in the villa 
and the mansion, in company with the hydrangea, 
the fuschia, and the pelargonium. All are ever- 
greens, and have a tender habit, but admit of 
easy cultivation, and can be maintained in bloom 
during a large portion of the year. One, the 
plane-tree-leaved, is a shrub of about 10 feet in 
height; one, the climbing species, is a twiner of 
two feet in height; about one-half are under- 
shrubs of from 1 foot to 34 feet in height ; and 
the others are either herbaceous or tuberous 
rooted plants, of from 6 inches to two feet in 
height. The largest of three divisions of them 
have unequally cordate leaves; the next division 
have semicordate leaves; and the smallest divi- 
sion have roundish, ovate, or palmate leaves. 
The stems of all are succulent; the stipules of 
all are membranaceous and highly developed; 
the leaves of all are fleshy, very large, and often 
richly coloured with crimson ; and the flowers of 
all grow in fur-flowered panicles, and have a very 
neat appearance,—and those of most are white, 
of a few are pink, and of two are of a rosy colour. 
Though all the species are hothouse plants, the 
only requisites for their cultivation in any in- 
habited house are a potful of old tan or other 


_ vegetable matter, plenty of heat, and frequent 


and very copious waterings. A collection of them 
fills a hothouse in the imperial gardens at Schon- 
brunn, and is quite as fascinating as similar ad- 
jacent collections of ferns and palms. The spe- 
cies longest known in Britain are those designated 
nitida, reniformis, hirsuta, humilis, and acumin- 
ata ; and some of the species most recently intro- 
duced are those designated fagifolva, castaneifolra, 
Dregit, Meyerii, acerifolia, heracleifolia, and san- 
guinea. . 

BEHEN. Several plants of widely different 
character. One hehen is a species of catch-fly, a 
hardy annual, a native of Crete, producing a white 
flower in June and July,— Silene behen. An- 
other behen is a species of saw-wort, or centaury, 
a hardy ornamental biennial from the Levant, 
producing yellow flowers in July and August,— 
Serratula behen, or Centaurea behen. A third behen 
is the common sea-lavender or marsh wild beet, 
an evergreen herb, growing wild on muddy sea- 
shores in England, having a height of about a 
foot, bearing a pretty blue flower from May till 
August, and prized by the inhabitants of the 
Hssex coast as a medicine,— Statice Limonium. 
And a fourth behen is a species of chickweed, 
sometimes called the spattling-poppy, growing 
wild in pastures and corn-fields, and by the sides 
of roads in Britain, having a round, thick, whitish 
stem of about two feet in height, broad, oblong, 
bluish-green leaves, bearing a white flower from 
May till August, and occupying a place, though 
both an obscure and a doubtful one, among the 
materia medica of herbalists. 

BELLADONNA, or Drapiy Nigursuapr,— 
botanically A tropa Belladonna. A very poisonous, 


BELLADONNA. 


perennial, British plant, of the tribe Solanee. Its 
root is thick, fleshy, and creeping; its stems are 


annual, erect, herbaceous, purple-coloured, round, 


branching, leafy, somewhat fleshy, and about 
four or five feet high; its leaves are lateral, in 
pairs of unequal size, ovate, pointed, entire, soft 
and fatty to the touch, of a dusky green colour 
above, of a paler green below, and changing to 
purple in autumn; its flowers are solitary, large, 
drooping, bell-shaped, of a lurid hue without, of 
a dusky or brownish violet within, of a faint nar- 
cotic odour, and bloom in June and July; and 
the fruit or berry is large, roundish, smooth, 
shining, longitudinally furrowed on each side, 
first green in colour, but ripening into a shining 
black or deep purple, and containing many small 
kidney-shaped seeds, and a sweetish, semi-nause- 
ous, violet-coloured juice. This plant grows wild 
amongst rubbish in many parts of Great Britain, 
and is exceedingly dangerous to persons unac- 
quainted with its properties, and especially to 
children. Buchanan, in his History of Scotland, 
says that the Danish army of Sweno were de- 
stroyed by means of the juice of belladonna be- 
ing mixed with a donation of wine and ale which 
the Scotch, under Macbeth, sent to them during 
a truce; the Danes becoming stupified by the 
drink, and the Scotch falling upon them and 
killing them while they were in a state of stupe- 
faction. The beautiful appearance of the berries 
often induces children and ignorant adults to 
taste them; and their sweetish gout tempts some 


persons to eat a sufficient quantity to produce | 
The leaves, as | 
well as the berries, possess the active properties 


dangerous or fatal consequences. 


of the plant; they are inodorous, and have a 
sweetish, subacrid, and slightly nauseous taste ; 


and they do not lose their active properties by © 


41] 


drying. The seeds, however, contain the largest | 


proportion of the active properties. 


The effects produced on the human system by | 
belladonna are intoxication, violent gesticulation, | 
obstreperous and maniacal laughter, excessive | 
thirst, difficulty of deglutition, nausea, tumefac- | 


tion of the face, delirium, inflammation of the 
stomach, paralysis of the intestines, convulsions, 
and death. The poisonous parts of the plant 


have been ascertained by chemical analyses to | 


contain an element resembling animal albumen, 
alkaline salts with a base of potash, and especially 
a peculiar, bitter, alkaloidal, narcotic substance, 
which has been designated atropia. 


belladonna; but, according to the successful 
treatment hitherto practised, the antidotes are 
first emetics of sulphate of zinc or sulphate of 
copper, next purgatives and glysters, and next 
large doses of vinegar and other vegetable acids. 
Belladonna is administered to the human subject, 
in minute doses, by ordinary pharmaceutists, as 
a diuretic, a diaphoretic, and a narcotic, and in 
extremely minute doses, by homceopathist physi- 


According | 
to some experiments of M. Runge, lime-water | 
ought to be the proper antidote for poisoning by | 


BELLADONNA LILLY. 
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cians, for a great variety of purposes ; and it is 
applied externally to the horse and other animals 


for diseases of the eye, and exhibited internally | 


in cases of undue action of the nervous and the 
vascular systems. But for either man or beast, it 
is far too active and ticklish a medicine, to be 
prescribed by any person except a regular practi- 
tioner. Ifthe extract of belladonna be applied 
to the feet, it is so actively taken up by the ab- 
sorbent vessels as to produce the same symptoms 
as if it were swallowed into the stomach.—The 
name belladonna signifies ‘fair lady,’ and is sup- 
posed to have been given to this plant in conse- 
quence of its juice having been used by the Italian 


| ladies as the principal ingredient in a favourite 
| cosmetic. 


|| genus Campanula. 


| ordinary winter covering. 


BELLADONNA LILY. A hardy and very 
beautiful species of amaryllis, called by botanists 
Amaryllis belladonna. It takes its name, mean- 
ing ‘fair lady,’ from the combined delicacy and 
elegance of its blushing flowers. It grows wild 
at the Cape of Good Hope, and was introduced 
to Britain through the medium of Madeira and 
Portugal. It was formerly grown in enormous 
quantities in the gardens of Italy, particularly of 
Tuscany, but has been extensively displaced there 
by the Jacobea Lily; it has become naturalized 
in Madeira; it is a very general favourite in 
many parts of Europe; and it enjoys special re- 
putation in England, both on account of its 
beauty, and because it is the only amaryllis which 
can live and prosper in the open ground. When 
planted six inches deep, on a dry border, with a 
southern exposure, it will thrive for years, in the 
south of England, without requiring any care, 
and in the north of England, with only some 
Its flowers appear, 
without the leaves, from August till October, and 
give an exotic and extremely brilliant appear- 


_ ance to the border; and its green leaves come up 
_ soon after the flowering, remain during all the 


winter and the spring, and decay in the month 
of June. Its stems grow to the height of about 


| two feet, and have a rich purplish green colour, 


with the general suffusion of a thick violet bloom; 
and its flowers are preduced in clusters at the 
top of the stems, and have a funnel shape, not less 
than three inches long, with six divisions curving 
backward at the points, and are of a rich and 
delicate flesh colour, varying in depth of tint in 
different subvarieties of the plant. The principal 
variety known to botanists is the pale-flowered, 
—Amaryllis belladonna pallida. 
BELLFLOWER,—hbotanically Campanula, A 
very numerous and interesting genus of orna- 
mental flowering plants, forming the type of the 
natural order Campanulacee. Yet though this 
order comprises eleven genera, considerably more 
than one half of all its species belong to the 
A beli-like or campanulate 


| shape of form, though giving name to the order, 


is far from being a characteristic of it, and occurs 


_ in the flowers of orders which are exceedingly 


BELLFLOWER. ; | 


different from it, both in other botanic features, 
and in general vegetable conformation. A squill 
or a hyacinth, for example, carries an emphati- 
cally bell-shaped flower ; yet possesses hardly 
another property in common with a campanula. 
The order campanulaceze, however startling the 
assertion may appear, have a rather close relation 
to the exceedingly numerous order Composite ; 
being distinguished from it principally in not 
having their flowers collected into heads, in bear- 
ing many-seeded fruit, and in exuding a milky 
juice. 

Upwards of 220 species of the genus campan- 
ula, besides a considerable number of varieties of 
the most cultivated species, are known to botan- 
ists; eight of the species, besides some varieties, 
are natives of Great Britain; and about 130 spe- 
cies, besides almost all the varieties, are culti- 
vated in British gardens. Ten or eleven of the 
cultivated species are greenhouse plants; and all 
the others are hardy. Kleven are annuals, twenty- 
eight are biennals, and the remainder are herba- 
ceous perennials. Two or three of the British 
species are among the most beautiful floral orna- 
ments of our woods and fields; several of the 
hardy garden species are universal favourites, 
and may be seen in almost every tasteful cottage 


garden ; and two or three of the choicest species | 


rank with the proudest beauties of an ordinary 
conservatory or a well-furnished parterre. Nearly 
thirty spec es of plants, which were formerly in- 


cluded in the genus campanula, are now assigned | 


by botanists to other genera, particularly to aden- 


ophora and prismatocarpus, and are not included | 


in our statement of numbers. We must select, 


for particular notice, only a very few of the most | 


prominent or best known bellflowers. 


The round-leaved bellflower, Campanula rotun- | 


difolia, is a perennial native of Great Britain. 
One variety of it has blue flowers, and a stem of 


six inches in height, and usually grows on heaths; | 
and another variety has white flowers, and a | 


stem of about a foot in height, and usually grows 
in woods. This species contests with Sezlla non- 
scripta the popular name of hare-bell. 
quently occurs on the banks of rivers, on the bor- 
ders of fields, and on almost every kind of half- 
waste ground. Its root is somewhat creeping and 
woody; its stem is round, erect, smooth, some- 
times downy, and very slightly branched; its 
leaves are numerous, variously ovate, heart- 
shaped, and kidney-shaped, and usually wither 
and fall before the time of bloom; and its flowers 
are few and pendant, on long, slender, tremulous 
footstalks, and appear in July and August. This 
plant, though very pleasing for its beauty, is a 
very decided indicator of the comparative barren- 
ness of the soil on which it naturally grows. It 
is sometimes called the witch’s thimble. Two 
cultivated varieties of it have respectively double 
blue and double white flowers. 

. The campion bellflower, Campanula rapunculus, 
is a biennial, and grows wild by the sides of 


It fre- | 
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hedges in Great Britain. Its root is roundish or 
spindle-shaped, fleshy, white, milky, and sweet, 
with a bitterish pungency ; it was formerly cul- 
tivated for the table, in England and very exten- 
sively in France, and eaten both raw and vari- 
ously cooked ; and it acquires great improvement 
in flavour, and increases in size, from cultivation. 
Its stems are erect, and about two feet high ; its 
leaves are oblong, spear-shaped, and placed alter- 
nately + and its small flowers are either blue or 
white, stand upright close to the stem toward 
its upper part, and appear in July and August. 

The peach-leaved bellflower, Campanula perst- 
cifolia, is a native of the northern parts of Eu- 
rope, and was introduced to Great Britain toward 
the close of the 16th century. It is a perennial, 
and very hardy, and grows to the height of three 
feet. Its root consists of many fibres; its stem 
is angular or channeled, stiff, and variously gar- 
nished; its leaves near the root are long, oval, 
stiff, and without any regular order; its leaves 
on the stem are longer and narrower than the 
root leaves, and slightly indented on the edge ; 
and its flowers are produced on short footstalks 
toward the upper part of the stem. The flowers of 
the cultivated varieties have either a fine blue 
or a dazzling white colour, and measure upwards 
of an inch in width; and both double and semi- 
double ones have long been so common as to 
occasion the single-flowering varieties to be ne- 
glected. The principal varieties are the common 
peach-leaved, the largest peach-leaved, the large- 
flowered, the white-flowered, the double blue- 
flowered, and the double white-flowered. Any of 
the varieties can be easily propagated by dividing 
the roots in autumn. 

The nettled bellflower, Campanula urticifolia, 
and the bellflower called throatwort, Campanula 
trachelium, are pretty generally regarded as one 
species; yet the former, whether viewed as a 
separate species or as a mere variety, 1s a native 
principally of Germany, while the latter is indi- 
genous in the wovuds of Great Britain. Throat- 
wort receives both its popular and its specific 
botanic name from its reputed medicinal power 
in diseases of the throat, decoctions of it, which 
are bitter and somewhat acrid, having long been 
used as gargles. Its root is perennial; its stems 
are stiff, angular, and hairy, and are ramified 
into a few short side-branches; its pubes or hairs 
are sometimes as pungent as those of the nettle, 
but never so venomous; its leaves are oblong, 
pointed, hairy, and deeply serrated; and its flowers 
come out alternately on short trifid footstalks, 
are somewhat deeply cut into many acute seg- 
ments, enjoy the same kind of reputation for 
double conformation, with both white and blue 
colours, as those of the peach-leaved bellflower, 
and usually bloom during July and August. The 
double varieties are easily propagated by dividing 
the roots. 

The pyramidal bellflower, Campanula pyramid- 
als, is a native of Carniola, and was introduced 


to Great Britain toward the close of the 16th 
century. It is perennial rooted, usually grows 
to the height of about four feet, and has long 
been regarded as eminently ornamental. Its 
root is thick, tuberous, and milky ; three or four 
stems usually rise from one root, and are strong, 
smooth, upright, and garnished with smooth, 
oblong leaves, whose edges are a little indented ; 
and its flowers are large, open, and bell-shaped, 
and are produced from the side of the stems, 
over more than one half of their length, so as to 
form a sort of floral pyramid. One variety car- 
ries white flowers, and another pale blue flowers ; 
and the latter is by far the most esteemed. This 
plant is cultivated to adorn halls, and to he placed, 
while in flower, before chimneys; and it is better 
adapted for these purposes than any other flow- 
ering herb; for when its root is strong, four or 
five stems rise from it to the height of four or 
five feet, sending out flowering side-branches, 
and capable, along with these branches, of being 
spread out like a huge fan upon a frame of slender 


sticks, there to produce an absolute sheet of flow- 


ers so large as to screen the whole face of a chim- 
ney. If kept from rain and sunshine, the flowers 
continue long in beauty; but a plant treated in 
this manner is seldom in good condition in a 
second season, and requires to be succeeded by a 
new plant. 


wanted, they must be raised from seeds. 
Another well known and commonly cultivated 
species is that called Canterbury bells, Campan- 
ula media. It is biennial, and of various height, 
and includes several varieties, particularly a deep 
blue and a snowy white; and its flowers, though 
somewhat coarse in texture, are large in size and 
very beautiful in form.—The best known annual 
kinds, including that which is popularly known 


as Venus’ Looking-Glass, now belong to the genus | 
Prismatocarpus.—A very common and popularly | 


admired species is the clustered bellflower, Cam- 
panula glomerata. It is a perennial, and a native 
of the chalky soils of England ; it grows variously 
to the height of one foot and two feet; and it has 
its name from its carrying small heads or clusters 
of bell-shaped flowers on long naked footstalks, from 
the upper part of the stem. The normal plant 
has violet flowers; but varieties have long been 
cultivated with white and double white flowers ; 
and several hybrids are now in cultivation,— 
particularly four, called the tall white, the pale 
flowered, the lilac flowered, and the tall blue.— 
The other species which are at present most 
common in gardens—all hardy and perennial— 
are those designated grandiflora, cenesia, grandis, 
bellardi, pulla, sarmatica, pumila, and pubescens. 

BELLIS. See Darsy. 

BELL-WETHER. A sheep which has a bell 
on its neck, and which leads the flock. 
_ BELLY. The abdomen. A wound in the belly 
of a cow or other domestic animal, is sometimes 


Propagation is easily and rapidly | 
‘effected from offsets; but, if first-rate plants are 


a very serious accident. See the article Wounps. 
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BELT. A stripe or compound line of trees, 
planted for the purposes of shelter or ornament. 
A narrow belt, not more than a few yards wide, 
or such as does not shut out the exterior land- 
scape, is usually very deficient in both beauty 
and utility; but a broad belt, while occupying 
more ground and occasioning more original ex- 
pense, is far more than proportionably better, at 
once in improving the climate, embellishing the 
landscape, and yielding ulterior profit. See the 
article PLANTATION. 

BENJAMIN-TREE. Any tree which is sup- 
posed to abound in benzoic acid, or to yield the 
gum benzoin of commerce. The name benjamin- 


| tree is a popular corruption of benzoin-tree ; and, 


besides having a looseand somewhat general mean- 
ing, is fixedly applied to three plants of respec- 
tively the laurel, the storax, and the fig-tree 
genera. 

The laurel benjamin-tree, Laurus benzoin, is 
the one which has longest borne the name; and 
was at one time, though very erroneously, sup- 
posed to exude all the benzoin which found its 
way to the shops of druggists. It is a hardy, 
deciduous shrub, of usually about 8 feet in ex- 
treme height ; and it is a native of North Amer- 
ica, and was introduced to Great Britain in the 
last quarter of the 17th century. It grows to 
rather a large size, and has a greater number of 


branches than the deciduous bay; its branches’ 


are smooth, and of a fine light green colour ; its 
leaves are acutely oval, nearly four inches in 
length and two in breadth, their upper surface 
smooth and light green, their under surface ven- 
ose and whitish, and, when bruised, they emit a 
fine fragrance ; and its flowers are small, yellow- 
ish green, and inconspicuous, coming out in little 
clusters from the sides of the branches, and 
blooming in April and May. This plant falsely 
ranks as medicinal, but deserves attention as an 


| ornamental shrub. 


The storax benjamin-tree, Styrax benzoin, is a 


| native of the Hast Indian Islands, and particularly 


abounds in Sumatra. It is a moderately-sized 
tree; and is now supposed by most writers to 
yield all or at least most of the benzoin of com- 
merce. Its stem is much ramified, and is never 
used for timber; its branches are round, and 
covered with a whitish downy bark; its leaves 
are alternate, oblong, and entire, smooth above, 
woolly below, and yield a strong turpentine 
odour ; and its flowers are produced in com- 
pound axillary clusters, nearly as long as the 
leaves. This tree yields benzoin through artificial 
incisions in the bark near the lowest ramifica- 
tions of the trunk; and each tree is annually 


| subjected to incisions from its seventh to about 


its eighteenth year, and annually produces about 


| three pounds of benzoin. 


The fig benjamin-tree, Micus benjamina, has 


| but an accidental association of popular name 


with the other benjamin trees. It is an orna- 
mental evergreen small tree, requiring hothouse 
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culture; it has smooth leaves, and usually grows 
to the height of about 10 feet; and it is a native 
of the Hast Indies, and was introduced to Great 
Britain about the middle of last century. 

BENNET (Hers). See AvEns. 

BENNET (Way). See BaR.ey. 

BENT. See Agrostis. 

BENTHAMIA. A recently introduced and 
very beautiful, hardy, evergreen shrub, of the 
dogwood tribe. Loudon, in his Gardener’s Mag- 
azine, speaks of it with enthusiasm, and says,— 
‘““We want words to express our admiration of 
this shrub. Beautiful as it is, it is so easy of 
propagation, that it will soon be in every cottage 
garden.” Only one species, Benthamia fragifera, 
is yet known; and this was introduced from the 
East Indies in 1825, and given out for propaga- 
tion and diffusion in 1833. “The general ob- 
server,” says Loudon, “may form an idea of it, 
by imagining Cornus florida covered with the 
flowers of Stuartia Malachodendron, and the 
fruit of Arbutus unedo—but rather larger.” The 
first plant of it grown in Europe was raised at 


St. Austle in Cornwall; it grew in the open | 


ground, in stiff clay, at a comparatively great 
elevation, without even the slightest protection ; 
and in 1833, it had a height of 16 feet, and was 
covered with fruit. The leaves of the Benthamia 
resemble those of Cornus mascula, but are more 
elegant ; its involucral leaves, which first defend 
and afterwards garnish the heads of its flowers, are 
large and showy; its flowers are of a yellowish 
colour, and bloom during summer; and its heads 
of ripened fruit are orbicular, depressed, more 
than one inch across, of a tawny red, and on a 
peduncle 3 inches in length. A bush studded 
with the fruit, partly pendulous by their weight, 
abounding in neat green glossy leaves, and en- 
joying the mellow sheen of autumn, is a very 
lovely object, and will be a superb decoration of 
the home-plots of farmeries, and the mimic lawns 
of the better class of cottages. It grows either 
from seed in the open ground, or from a cutting 
under a hand-glass. It was named in honour of 
George Bentham, Esq., secretary to the London 
Horticultural Society. 

BENZOIN. A substance of a nature interme- 
diate between a resin and a balsam. It is popu- 
larly but improperly called a gum. The benzoin 
of commerce is obtained wholly or at least prin- 
cipally from the storax benjamin-tree ; and is 
brought to Great Britain in large masses, packed 
in chests and casks. It has a very agreeable 
fragrant odour; and is used by the Malays and 
the Roman Catholics, in their public religious 
ceremonies, as an altar perfume. The best kind 
of it consists of 80:08 per cent. of resin, 19°80 of 
benzoic acid, 0°12 of moisture, and a trace of 
volatile oil. It is administered for asthmas and 
other pulmonary affections by the Tamul physi- 
cians, and was formerly used for the same pur- 
poses by the physicians of Great Britain; but it 
is now employed in this country, only for prepar- 


BERGAMOT. 


ing benzoic acid, and for the perfuming of Roman 
Catholic chapels. 

Benzoic acid, as obtained by the combustion of 
benzoin, is a white smoke, easily condensible into 
a white flocculent mass, and is popularly called 
the flowers of benzoin. It consists of 15 equi- 
valents of carbon, 3 of oxygen, and 6 of hydrogen. 
It exists naturally in the leaves and culms of 
sweet-scented vernal grass and sweet-scented 
soft grass, and in the flowers of the officinal mel- 
ilot,—A nthoxanthum odoratum, Holcus»odoratus, 
and AMelilotus officinalis; it appears to be the 
principle which gives these plants their pleasant 
odour, and occasions most of the delightful fra- 
grance of pasture and hay; and it passes unde- 
composed from these plants, to be a considerable 
element in the urine of cows and other herbi- 
vorous animals. Jt has been detected also in the 
urine of children. But though so prominently 
connected with the agreeable odours of agricul- 


| ture, it seems to have little connexion with its 


uses. Nor is it much used in medicine, except 
as an ingredient in one or two tinctures. 

BERBERIS, or Berperry. See BARBERRY. 

BERE. See Bartny. 

BERGAMOT. A variety of pear, called in 
French bergamotte, and in vulgar English ber- 
gamy. The name is said to be of Turkish origin, 
and to signify ‘ the chief of pears. —Bergamot is 
also a perennial, herbaceous, aquatic ornamental 
plant, of the mint genus, sometimes called Mentha 
odorata, and sometimes Mentha citrata. It grows 
wild in watery places in England, attains a height 
of about a foot, and carries a purple flower in 
July and August.—Bergamot is likewise the 
essential oil of the rind of the bergamot orange, 
or lemon bergamot orange, sometimes called (7t- 
rus bergamium, but more properly Citrus limetta. 
The tree is an evergreen, and usually not more 
than 8 or 10 feet in height; its leaves have an 
oblong, pointed form, and are pale on their under 
surface; its flowers are small and white, and 
bloom from May till July ; and its fruit is pyri- 
form, has a pale yellow colour, and contains a 
slightly acidulous pulp. The oil is obtained 
by pressure and distillation of the rind, and is 
usually called the essence of bergamot. It is one 
of the sweetest and best known of perfumes, 
has a pale greenish colour, is lighter than water, 
possesses considerable resemblance of odour to 
the essential oil of lemons, and is very generally 
sold in a state of great dilution with alcohol. 
BERRY. See Baccirzrous Puanrs. 
BERRYBEARING ALDER. See Axper. 
BETA. See Beer, 

BETHLEHEM (Sraror). See OrnrrHoca.um. 
BETLE, or Beren,—botanically Piper betel. A 
tender evergreen shrub, of the pepper genus. It 
is extensively cultivated in eastern countries, and 
was introduced to Great Britain from the East 
Indies in 1804. It usually grows to the height 
of about six feet. Its leaf contains a powerfully 
stimulating and even intoxicating principle, and 
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is chewed in most eastern countries in the same 
manner in which low and dirty Europeans chew 
tobacco. The juice of the leaf, too, is prescribed 
by the Vytians as a febrifuge for adults, and as a 
remedy for indigestion in children; and it is 
likewise given, in conjunction with musk, in 
cases of hysteria. 

BETON. See Concrete. 

BETONY,—botanically Betonica. A genus of 
pretty, hardy, perennial, herbaceous plants, of || 
the labiate tribe. One species is indigenous in || 
Great Britain; eight or nine species have been 
introduced from foreign countries,—principally 
continental Europe; and three or four other 
species are known to botanists. The genus is so 
nearly allied to Stachys or hedge-nettle, as to be 
identified with it in some modern botanical sys- 
tems; yet it is sufficiently distinct to be worthy 
of retaining its own ancient name.—The common 
or medicinal betony, Betonica officinalis, grows | | 
wild in almost all woods, thickets, and shady 
grounds in England. Its stem is dark-coloured, 
hairy, and almost naked, and usually attains the || 
height of about a foot; its leaves grow numer- 
ously from the crown of the root, and are about 
an inch in length, comparatively broad, dark 


| 
| 


green, hairy, and serrated; and its flowers are 
small, similar in shape to those of mint, usually 
purple, but sometimes crimson, and sometimes 
yellowish, and bloom in July and August. The 
whole plant, cut immediately before the time of 
flowering, and dried in the open air, was formerly 
in high repute among herbalists as a tonic and a | 
general strengthener of the human system ; and 
the favourite mode of using it was in infusion as 
atea. The fine stiff hairs which cover it cause 
it, when powdered, to provoke sneezing, and oc- 
casion it to be a common ingredient in herb 
snuffs. The other species of betony rank as or- 


namental plants, yet are scarcely worthy of notice. 
—Betony is also the name of a small, ornamental, 
half-tender, evergreen, under shrub, of the ger- 
mander genus, from Madeira, Teucriwm betonicum. 

BETULA. See Biren. 

BEVERAGE. Any liquid which is used as an 
agreeable and ordinary drink. The word is de- | 
rived from an obsolete verb lever ‘to drink.’ 

BEZOARS. Concretions or stony substances 
found in the intestines and other parts of land 
animals. They occur principally in ruminating 
animals, less frequently in other herbivorous ani- 
mals, and occasionally though rarely in human 
subjects who subsist almost wholly upon vege- 
table and especially farinaceous food. They are 
supposed to be formed by agglutination of some 
of the elements of food, upon minute nuclei or 
hair or wool, by the secretions of the intestinal 
canal; they do not seem to occasion any dis- 
astrous symptoms or even any serious incon- 
veniences, yet cannot but be regarded as indica- 
tive of disease: and they are very far from being 
uniformly found in all the individuals of any one 


species of animal, subsisting together on the same 


{ 
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kind of food. They were formerly viewed, in 
every country, as antidotes to all poisons, and as 
possessed of some other extraordinary virtues ; 
they were, in some instances, so highly prized, as 
to be sold for ten times their weight of gold; they 
gave rise to the adjective bezoardic, as an epithet 
of any sort of object which was thought super- 
latively valuable ; and they were extensively 
counterfeited by artificial preparations, exactly 
as gold coins and precious gems are counterfeited 
by base imitations ; and yet they owed all their 
original interest to their rarity and the singular 
manner of their formation, and all their market 
value to the place which they acquired in popular 
caprice. They are still esteemed in the east ; but, 
except as a sheer disease, they have passed into 
utter oblivion in Europe. They seem to have 
been first used as a medicine by the Arabians ; 
and they continue to be imported into India 
from Ceylon, Bassora, and the sea-ports of the 


| Persian gulf. The variety of them held in high- 


est esteem, and called emphatically Lapis bezoar 
orientalis, is found in the stomach of the wild- 
voat of Persia. The variety obtained from the 
west, and known as American bezoars, are found 


| principally in the different species of the llama. 


See the article Anpaca. A variety, much less 
indurated than the eastern and western kinds, is 
not uncommon in our sheep, and very frequent 
in our lambs; but is seldom found at any other 
time than the months of September and October, 
and does not appear to be injurious to health. 
Clater describes them as “a number of small 
balls, often of the shape of an almond, or resem- 
bling that of the stomach itself;” and adds,— 
“They are usually of a brown colour, but some- 
times inclining to a yellow. On cutting them 
with a knife, they appear to be composed of lay- 
ers consisting of wool, intermixed with earthy 
substance and mucus. They can be dissolved by 
means of boiling water, and in all probability by 
the gastric juice of the stomach; as, though they 


| are common in the autumn, they are rarely found 


a few months later.” The hard stony bezoar of 
the east is believed to consist principally of phos- 
phate of lime. See the article Caucuus. 
BIENNIAL PLANTS. Plants which fructify 
and perish in the second season of their exist- 
ence,—rising from seed in one year, and flower- 
ing, seeding, and dying in the next. Familiar 
examples of biennials are celery, the carrot, and 
the swedish turnip. Buta very large proportion 
of biennials are capable of being thrown out of 
their biennial habit by excess of either heat or 
cold; some annuals are capable of being pro- 
longed into biennials; two or three plants of 
usually long existence are capable of true classi- 
fication with biennials; and a considerable num- 
ber of the briefer-lived perennials, are commonly, 
though quite illogically, classed with biennials. A 


| monocarpous plant is one which seeds only once, or 


which perishes from the effects of a single seed- 
ing ; every monocarpous plant which seeds and 
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dies in the same season in which it is sown, is an 
annual; and any monocarpous plant which lives 
through a winter before seeding is a biennial. 
Hence in one sowing of turnips, some of the 
plants are annual, and most are biennial ; wheat 
sown in spring is annual, and wheat sown in 
autumn is biennial; some stock sown early in 
spring is annual, and the same stock sown in 
summer is biennial; any ordinary biennial, pro- 
longed by coldness of climate, through two or 
more winters before seeding, is still a biennial ; 
and the American aloe, whether flowering in its 
fourth year in the most genial parts of its native 
country, or not flowering till its fortieth or fiftieth 
year in Great Britain, is technically a true bien- 
nial. But plants which flower and seed more 
than once, no matter how visibly they degener- 
ate, or in how few years they decay, such as wall- 
flowers and hollyhocks, cannot without great 
confusion of idea be classed otherwise than as pe- 
rennials. Most true biennials form and strength- 
en their roots and root-leaves during the first 
season, pause in growth during winter, and vig- 
orously send up their flowering-stem in spring. 

BIGG. See Barry. 

BIGNONIJA. A large genus of elegant, orna- 
mental plants, forming the type of the order 
Bignoniacee. The genus will be noticed in the ar- 
ticle TRumpnt-FLiownr. The order consists wholly 
of monopetalous exogens, with irregular flowers, 
pod-like fruit, and winged seeds; and paftly of 
trees, but principally of climbing shrubs. 


trumpet-shaped flowers. Most are natives of the 
tropics; and only a few grow naturally within 
the temperate latitudes. The timber of some is 
very hard, and is said to resist the attacks of 
worms. The most interesting genera are big- 
nonia, catalpa, and eccremocarpus ; and the other 
genera are chilopsis, tecoma, jacaranda, spatho- 
dea, amphilobium, calampelis, fieldia, and strepto- 
carpus. 

BILBERRY. See WHortLEBERRY. 

BILE. A yellowish-green liquid substance, of 
a bitter taste. Man and many animals have, on 
the inferior surface of the liver, a peculiar blad- 


der, in which the bile, formed by the liver from | 


the blood, is preserved. It consists of water and 
several other substances, The water constitutes 
the greatest part, and keeps the other parts in a 


state of solution. The remaining ingredients are | 


a yellow, very bitter, fusible resin, which contri- 
butes most to the taste of the bile; a small por- 
tion of natron; some mineral alkaline salts; some 
oxyde of iron; a small quantity of a yellowish 
substance, which is only partly dissolved in the 
natron; and a considerable portion of albumen. 
Thenard and Berzelius have done much to deter- 
mine the ingredients of the bile. Its principal 
use seems to be, to separate the excrement from 
the chyle, after both have been formed, and to 


Most | 
are readily distinguished by the eye, and highly | 
admired by taste, on account of their broad pin- | 
nated leaves, and their large and richly coloured 


| the body is constantly costive. 
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produce the evacuation of the excrement from 
the body. It is probable that these substances 
would remain mixed together, and they would, 
perhaps, even be partly absorbed together, were 
it not for the bile, which seems to combine with 
the excrement, and, by this combination, to fa- 
cilitate its separation from the chyle, and thus to 
prevent its absorption. Fourcroy supposes that 
the bile, as soon as it is mixed with the contents 
of the intestinal canal, suffers a decomposition ; 
that its alkali and saline ingredients combine 
with the chyle, and render it more liquid, while 
its albumen and resin combine with the excre- 
mentitious matters, and gradually render them 
less fluid. From the late experiments of Berze- 
lius on feces, it cannot be doubted that the con- 
stituents of the bile are to be found in the excre- 
mentitious matter; so that the ingenious theory 
of Fourcroy is so far probable. The bile also 
stimulates the intestinal canal, and causes it to 
evacuate its contents sooner than it otherwise 
would do; for when there is a deficiency of bile, 
Biliary calculi, 
or gall-stones, are sometimes found in the gall- 
bladders of men and animals. See the article 
CaLcuLus. 

BILL. An edged tool used for lopping hedges, 
pruning shrubs, cutting bushes, and some other 
purposes. It is a kind of hatchet, with a hooked 
point, and has a shorter or a longer handle ac- 
cording to the particular purpose for which it is 
employed. It takes its name from the resem- 
blance of its point to the bill of a bird. 

BILLARDIERA. See Appin-Berry. 

BILL OF EXCHANGE. A written request 
or order to one person to pay a certain sum of 
money to another, or to his order, at all events; 
that is, without any qualification or condition. 
The person who makes the bill is called the 
drawer; the person to whom it is addressed, the 
drawee ; and the person to whom, or whose order, 
on the face of the bill, it is payable, the payee. 


If the drawee accepts the bill, he thereby becomes 


the acceptor. A promissory note differs from a 
bill of exchange in being merely a promise to pay 
money by the maker, instead of being a request 
to another person to pay it, to the payee. The 
expression promissory note is not strictly confined 
to negotiable notes, or those payable to ‘ bearer,’ 


or to the payee named in it, ‘ or his order,’ but 


is more frequently used to denote such instru- 
ments; and we shall consider promissory notes 
in this sense in the present article, since the 
same rules and principles are, in a great degree, 
applicable to such notes and to bills of exchange. 
The maker of the note answers to the acceptor 


of the bill, since he is the party promising to 


pay it; whereas the maker or drawer of a bill of 
exchange does not directly promise, on the face 
of the instrument, to pay it, but merely requests 
the drawee to do so; this is, however, construed 
to be a virtual promise that the drawee, on the 


presentment of the bill for acceptance, and de- 
I. 


mand of payment according to its tenor, will pay 
it, and a conditional virtual promise, that he, the 
drawer, will pay it, in case of the drawee’s fail- 
ing either to accept it on due presentment, or 
to pay it on due demand. Bank checks are of a 
character similar to promissory negotiable notes, 
as to the rules by which the liabilities and rights 
of the parties to them are determined, with this 
difference in their common form, that promissory 
notes are usually made payable to the payee or 
‘his order,’ whereas checks, as also bank-notes, 
are usually made payable to the ‘ bearer,’ and the 
right to demand and receive payment of them is 
transferred from one person to another by mere 
delivery, without any indorsement or written 
order by the original payee; while the transfer 
or assignment of a promissory note or bill of ex- 
change is made by the payee in writing, either 
by indorsement or otherwise. He usually merely 
writes his name on the back, whereby he becomes 
the zndorser, and the person to whom it is thus 
indorsed or assigned, who is called the zndorsee, 
has a right to fill up this blank indorsement by 
writing over it an order to pay the contents to 
himself or to any other person; and any bona fide 
holder of the note or bill has the same right to 
fill up the indorsement or assignment. Thus a 
note or bill of exchange, being once indorsed in 
blank, becomes assignable or transferable, like a 
check payable to ‘ bearer,’ merely by delivery of 
the instrument. It is an essential quality of a 
negotiable bill, note or check, that it be a pro- 
mise to pay a certain sum of money, and that the 
promise be absolute; for if no definite amount is 
fixed, or it be a promise to deliver goods or do 
any other act than pay money, or if it be condi- 
tional, it is not a bill of exchange, or negotiable 
promissory note, or check. Besides the transfer 
by indorsement above-mentioned, these instru- 
ments are also transferable by assignment, or 
mere delivery, so as to give the holder all the 
rights, against the maker or acceptor, that he 
would have had if he had himself been the payee. 
Where the transfer is made by mere delivery, the 
assignor is exempt from all liability to the holder 
on the paper itself; he makes no promise to pay 
the money, but still he, in effect, warrants that 
it is the bill, note or check, which it purports to 
be; for if it be a forged instrument, if it be not 
bona fide the bill, note or check which it purports 
to be, he will be liable to indemnify the person 
to whom he transferred it. But if the transfer 
be made by an indorsement in writing, without 
any condition or exception, being an absolute 
order to pay the money to the indorsee or holder, 
the indorser in this case becomes in his turn a 
promiser; for he thereby virtually promises that, 
in case the maker of the note or check, or the 
drawer or acceptor of the bill, does not pay it on 
due demand, or in case the drawee does not ac- 
cept it, if it be a bill, on presentment according 
to its tenor, then he, the indorser, will pay it.— 
Though the forms of bills of exchange, promis- 
2D 
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sory notes, checks and bank-notes are, respec- 
tively, pretty uniform, yet no precise form of 
words is necessary to constitute either of these 
instruments. Any words, purporting to be an 
absolute promise to pay a certain sum of money, 
or an absolute order for its payment to a parti- 
cular person or his order, or to the bearer, is 
either a bill of exchange, promissory note, or 
check. 

Bills of exchange are, in England, either in- 
land, that is, payable in the kingdom, or foreign, 
that is, payable out of the kingdom. A similar 
distinction is made in the United States, where, 
in most of the states, a bill payable in the state 
in which it is made is considered to be inland. 
The material distinction between foreign and in- 
land bills is, that, on inland bills, a protest for 
non-acceptance or non-payment is not usually 
necessary, and that less damages can be claimed 
in consequence of the dishonour of the bill, if, 
indeed, any can be claimed. Generally, in fact, 
if not universally, only the face of the bill can, 
in such case, be recovered of the drawer or in- 
dorser. In one respect, foreign bills most gen- 
erally, and inland bills and promissory notes in 
many places, differ in construction from the 
literal import of the terms of the instrument as 
to the credit or time of payment, being, in fact, 
payable three days after the time specified ; these 
three days of additional credit being allowed un- 
der the name of grace : but this additional credit 
is often expressed in the instrument itself, thus, 
—‘“ Pay to A.B. or order, in sixty days and grace,” 
which is equivalent to sixty-three days. An- 
other mode of expression for the credit to be al- 
lowed on a bill is by the word wsance. Thus a 
bill is drawn payable at one or two usances; and 
it is necessary, in order to ascertain the time of 
payment, to know what period is meant by a 
usance, and this will vary according to the place 
at which, and on which, the bill is drawn. Thus 
a bill drawn in England, at one usance, on Am- 
sterdam, Rotterdam, Altona, or any place in 
France, is payable in one calendar month from 
the date; on Cadiz, Madrid, or Bilboa, in two; 
on Genoa, Leghorn, or Venice, in three months. 
—If, on presentment of a bill of exchange to the 
drawee, he refuses to accept it according to its 
tenor, the holder has an ¢mmediate cause of ac- 
tion against the drawer and indorsers, and may, 
on giving them notice of the non-acceptance, 
forthwith demand the amount of the bill, though 
it was on a long credit, and, if it had been ac- 
cepted, he must have waited three or six months 
for his money. This rule is perfectly equitable, 


‘since the drawer and indorsers impliedly agree 


that the draft shall be accepted on presentment, 
and, on its not being so, their promise is violated. 
But the holder must give notice to the drawer, 
and the other parties to whom he wishes to re- 
sort, of the non-acceptance or non-payment of 
the bill. In case of the dishonour of a bill, the 


holder has generally the right to recover of the 
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parties liable to him, that is, the drawer and in- 
dorsers, not only the amount expressed on the 
face of the bill, together with the expenses of 
protest and interest, but.something in addition, 


on account of his disappointment in not having: 


funds at the place on which the bill is drawn, as 
he had a right to expect. The rate or amount 
of this damage must, as is evident, be very vari- 
ous, according to the distance of the places, the 
credit. on which the bill was drawn (in case of 
protest for non-acceptance), and the rise or fall 
of exchange on the same place after the purchase 
of the bill. One rule of estimating the damage 
is the cost of re-exchange, or of another bill on 
the same place, with the addition of one, two, 
&c., up to twenty per cent. damages. In other 
places, no regard is had to re-exchange, but the 
holder recovers a certain per cent. over the face 
of the bill, by way of damage, and this rate is 
the same whether exchange may have risen or 
fallen from the time of purchasing the bill to 
that of its being returned dishonoured. 
Exchange appears to have been known an- 
ciently at Tyre, Carthage, Athens, Corinth, Syra- 
cuse, and Alexandria. ‘The first well-ascertained 
traces of it,,im modern times, are found, subse- 
quently to the 12th century, in some of the pro- 
vinces of France, particularly at the fair of Cham- 
pagne. It was brought to perfection in Italy. Its 
great utility and convenience consist in its nego- 
tiability. Suppose, for instance, a number of 
persons to have, severally, sums of money depos- 
ited in various countries. One, whose funds are 
in South America, wishes to make purchases at 
St. Petersburg; and one, who is entitled to the 
proceeds of a cargo at St. Petersburg, wishes to 
make a purchase at Canton; and another, hay- 
ing funds at Canton, desires to make an impor- 
tation from South America. By merely making 
and delivering a slip of paper, each one will, in 
effect, transfer his funds quite across the globe. 
Another advantage of exchange is the facility it 
affords in adjusting balances. Its effect in this 
respect may be illustrated by the practice of 
banks and bankers in some particular cities. In 
London, for instance, the bankers meet at a cer- 
tain hour every day, to pay and receive payment 
of each other’s checks; but the amount actually 
paid will bear a yery small proportion to the 
whole amount of the checks, since the greater 
part is settled by merely cancelling the checks 
they hold against each other, So where all the 
banks of a city, as is the practice in many com- 
mercial towns, take indiscriminately each other’s 
notes, and settle the balances every day, they all 
make an exchange of the notes which they hold 
against each cther, and only pay over in specie 
the balances. Thus, by the payment in specie of 
a comparatively very small sum, some hundreds 
of thousands may circulate between these institu- 
tions and their respective customers and depos- 
itors. In the same manner the balances are ad- 


justed between two commercial countries, or all . 
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the commercial countries of the world. Among 
the various merchants of the United States, for 
instance, some have sent goods to England, others 
to France, and others to,Holland, and each one 
may wish to import goods from a country other 
than that where his funds he. One, accordingly, 
sells exchange on Amsterdam, and buys exchange 
on London, or, which is the same thing in effect, 
as far as he is concerned, he orders his corre- 
spondent at Amsterdam to buy exchange on Lon- 
don, and remit it thither for his (the merchant’s) 
account. If the funds which some merchants 


have in each foreign place are exactly equal to 


what is wanted by others in the same place, the 
whole transaction is only a transfer among them- 
selves of each other’s claims, or exchange, and no 
balance remains; whereas, without this facility, 
one must order specie home from Amsterdam, 
which the other would purchase of him to ship 
it to London; a transaction involving much de- 
lay, besides the expense of freight and insur- 
ance. But still, all the merchants of the country 
may wish to invest or pay greater sums abroad 
than the proceeds of all the exports already made 
or making from the country amount to, in which 
case the course of exchange is said to be against 
the country, and, in this case, as in all others 
where the quantity of an article wanted is greater 
than that offered in the market, the price will 
rise, and foreign exchange will be above par. So, 
if the quantity of exchange demanded on any 
particular country is greater than that offered, 
the rate of exchange, in respect to that particu- 
lar country, is unfavourable, and rises. This has 
most generally been the case in the United 
States, in respect to England. So, vice versa, 
if the funds belonging to Americans, in any par- 
ticular foreign country, are greater than the sum 
wanted by other Americans to make payments or 
investments there, the rate of exchange with that 
particular country is favourable, and the price of 
it falls. And it is to be observed, that what is 
called a favourable rate of exchange is, in fact, 
unfavourable to the person having funds abroad, 
who wishes to realize them at home; for he must, 
in that case, sell, at home, his foreign exchange, 
for a smaller sum than its nominal amount. It 
is to be borne in ‘mind, therefore, that an un- 
favourable rate of exchange is not necessarily 
disadvantageous to a country. ‘To follow out the 
inquiry, and determine in what circumstances it 
is actually disadvantageous or indifferent, or in 
fact advantageous, would occupy more space than 
we can give to the subject. But we perceive 
from this operation of the system of exchange, 
that it is only necessary, at most, to ship abroad, 
or import from abroad, in specie, the actual bal- 
ance on the whole aggregate of debts and credits, 
all the items of which, as far as they offset each 
other, are adjusted by exchange; and it is by no 
means always the case that this aggregate balance 
is paid in specie; for the very circumstance of 


the rise of exchange on any particular country 
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may make the trade more favourable, and induce 
shipments, the proceeds of which are drawn for 
as soon as the shipments are made ; so that, in 
such a case, the unfavourable balance may be 
actually advantageous, by promoting trade. 

BILL OF LADING. A memorandum signed 
by masters of ships, acknowledging the receipt 
of goods intrusted to them for transportation. 
There are usually triplicate copies, one for the 
party sending, another for the party to whom 
the goods are sent, and the third for the captain. 

BIN, or Binn. A coarse fixed box, or structure 
resembling a large open chest, or crib, for hold- 
ing corn or other agricultural produce. The corn- 
bin of the stable contains grain or other proven- 
der for the supply of the horses; the yard-bin 
contains straw or other bulky fodder for the sup- 
ply of the animals of the farm-yard; and bins of 
other forms contain hops, bottled wine, or other 
matters, and are called hop-bins, wine-bins, &c. 

BINDWEED, — botanically Convolvulus. A 
large genus of very interesting herbaceous plants, 
forming the type of the order Convolvulacez. 
The genera of this order are Retzia, Convolvulus, 
Tpomeea, Cressa, Cuscuta, Dichondra, Evolvulus, 
Dinetus, Argyreia, Calystegia, Porana, Morenoa, 
and Falkia. A few are shrubs, many are annuals, 
most are twining plants or literally bindweeds, 
several are highly medicinal plants, and a large 
proportion are highly ornamental, with hand- 
some, showy flowers, which expand beneath a 
play of sunshine. Such as grow among agricul- 
tural crops have creeping roots or climbing 
stems, and are very difficult of extirpation. 
Scammony, jalap, and other drugs, are products 
of convolvulacese; and several stimulating, and 
two kinds of eatable roots, one of the latter the 
sweet potato of America and the south of Eu- 
rope, belong to the genus Ipomcea. 

A considerable number of species formerly be- 
longing to the genus Convolvulus have been 
assigned by modern botanists to the genera Ipo- 
moea and Calystegia, and must still be regarded 
as strictly bindweeds. The number of species 
still regarded by all botanists as true convolvuli, 
is about 200; and of these, one grows wild as a 
troublesome weed in Great Britain, one is a me- 
dicinal plant, and nearly sixty are cultivated in 
British gardens, a few as curiosities, but most as 
elegant flowering plants. One of those grown in 
Britain is a biennial; eleven are annuals; and 
the others are variously hardy, greenhouse, or 
stove perennials. We can afford to take special 
notice of only a few of the most interesting or 
best known. 

The corn-field bindweed, Convolvulus arvensis, 
is & perennial twiner, has usually a flesh-coloured 
flower, blooms from June till September, and 
generally attains a height of about 18 inches. It 
is variously called withwind, gravel bindweed, 
smaller field bindweed, and devil’s guts; and, in 
spite of possessing much beauty, is abhorred by 
both farmers and gardeners for its great annoy- 


Se SE SS Se 


420 


ance as a weed. It very frequently occurs on 
gravelly lands and on all sorts of dry soil, whether 
light or heavy; and is usually an indication that 
a stratum of gravel lies under the surface. Its 
root is creeping and ramified, and strikes very 
deep; its stems are numerous and weak, trailing 
along the ground, and twisting themselves round 
neighbouring plants; its leaves are triangular 
and arrow-pointed ; and its flowers are produced 
from the side of the branches, each on the top of 


| a long footstalk, and they have a fragrance like 


the flowers of the heliotrope, but fainter, and 
display great diversity of delicate tinting, from 
almost pure white, through all the shades of 
flesh-colour, to the most beautiful pink, with 
yellowish plaits and stains of crimson. An enthu- 
siastic florist admiring these exquisite flowers, as 
he detects some among any crop of the kit- 
chen-garden, and a plodding operative gardener 


gazing on the same flowers as the production of 


one of the most stubborn weeds with which he 
has to contend, display a most ludicrous contrast 


| of attitude and expression, and might form not 


a bad subject for the pencil of a comic painter. 
This plant is indeed an excessive pest to both 
gardener and farmer,—especially to the latter ; 
and seems to have received its strange name of 
devil’s guts from its power of tormenting. Mr. 
Lisle, after observing that he believes it to pro- 
pagate itself in pasture ground chiefly by its 
roots, and in arable land by its seeds, assigns as 
a reason why it is most apt to multiply in strong 
clayey soils, that these are usually ploughed in 
winter or not earlier than spring, and, so far from 
being cleansed as if ploughed in summer fallow, 
suffer an absolute multiplication of the bindweed 
from the stirring and separating of its roots and 
offsets. “Ihave known in this case,” says he, 
“clay land folded for barley, and particularly that 


| part of it which, waiting for the folds going over 


it last, was latest fallowed, bring up so great an 
increase of withwind, that, though the spring and 
summer had been very dry, every stem of barley 
had a withwind round it. As the field brought 
up a crop of this corn, it brought up with each 
plant its enemy, which would eat it out, pull it 
down before it could ripen, and thereby prevent 
the filling of the grain. The crop is also greatly 
hazarded here, after it is cut, by the danger it 
must run by being in swarth till this weed is 
withered, before 16 can be carted. Again, near 
the end of the first summer, after the first year 
of a crop of hop-clover, which I fed, that is about 
the beginning of August, I fallowed a ground for 
wheat, then dunged the fallows, and sowed my 
wheat before Michaelmas. I had a very good 
crop of wheat; but a.withwind came up to every 
plant; so that had it been a wet and cold sum- 
mer, instead of a hot and dry one as it chanced 
to be, my corn would have been pulled down and 
lodged, while green in the ear, and in the milk, 
and could not then have filled in body and flour, 
but must have been of the nature of blighted 
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corn. The increase of the withwind here was, 
without doubt, occasioned by the laying down 
this ground only to one summer-seed after the 
hop clover was sown, when it had borne three or 
four crops of summer corn after its wheat crop ; 
for by the winter ploughings, the offsets of the 
roots of weeds, and their seeds, were propa- 
gated. I could not conveniently destroy these 
roots or seeds by giving the ground a seasonable 
summer-fallow in the beginning of June, because 
I should then have lost the fruits of my hop 
clover crop, by ploughing it in at the beginning 


of the first summer; though this would have 


contributed much to the killing of the withwind; 
whereas by delaying the fallowing three months 
longer, to the beginning of August, when the 
sun had lost its strength to burn up the roots 
and mall the seeds, and it was too late for the 
ground to lie long to a fallow, the dung laid on 
the fallows gave new life to the roots and seeds.” 

The scammony bindweed, Convolvulus scam- 
monia, is a hardy twining perennial, and was in- 
troduced to Great Britain from the Levant, to- 
wards the close of the 16th century. It isa 


native of Syria, Mysia, Cappadocia, and Cochin | 


China, and is particularly abundant on the moun- 
tains between Aleppo and Latachea. Its root is 


tapering, three or four feet in length, from three | 
to four inches in diameter, covered with a light | 
grey bark, and contains a milky juice ; its stems | 


are slender, numerous, and from 15 to 20 feet in 
length ; its leaves are smooth, arrow-shaped, and 
bright green, and stand upon long footstalks ; and 
its flowers are yellow, white, or purple, and funnel- 
shaped, stand in pairs upon pedicles, and bloom 
in July and August. The powerfully drastic 
purgative drug called scammony, or resinous gum 
scammony, and used by druggists as an ingre- 
dient in some of their pills, is obtained from the 
roots of this plant, and imported principally from 
Syria.— Both the jalap and the sweet potato 
bindweeds, Convolvulus jalapa and Convolvulus 
batatas, the former producing the well known 
jalap of the drug shops, and the roots of the lat- 
ter constituting the well known sweet potato, 
rank in modern times as ipomeeas. See the ar- 
ticle lpomaa. 

The great hedge bindweed or bearbind, formerly 
called Convolvulus sepium, but now usually called 
Calystegia sepium, is a perennial twining weed of 
Great Britain, beautiful for its flowers, but an- 
noying for its weedy and twining habit. Its roots 
are long, rather fleshy, and extensively creeping ; 
its stems are smooth, leafy, and somewhat branch- 
ed, and grow usually to the height of about 6 
feet, but sometimes to the height of 10 or 12; its 
leaves are arrow-shaped, and seem as if torn at 
the base; and its flowers are large, solitary, and 
white, and flourish from June till September. A 
variety, called Calystegia sepium incarnata, has 
reddish flowers of an uniform flesh or rose colour. 
The great hedge bindweed grows luxuriantly at 
the bottom of moist hedges, in osier holts, in wet 
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thickets, and in other similar places where it can- 
not easily be reached; but when it appears, as it 
too often does, on open, clear pieces of ground, it 
may be effectually destroyed by sedulous hoeing 
through a period of three or four months; for 
when its stems are broken, a milky juice flows 
out, and occasions the root to become exhausted 
and to die. 

The soldanella, or sea bindweed, or sea bear- 
bind, formerly called Convolvulus soldanella, but 
now usually called Calysiegia soldanella, is an 
evergreen perennial of the sea beaches of many 
parts of England. Its roots are white, stringy, 
numerous, and extensively creeping ; its stems 
or weak trailing branches, are round, purplish 


| green, and from one foot to two feet long, and 


twine around neighbouring plants in the same 
manner as common bindweed; its leaves are 


| alternate, kidney-shaped, and about the size of 


those of the lesser celandine, and stand on long 
footstalks; and its flowers are somewhat bell- 
shaped, comparatively large, very beautiful, of a 


| delicate purplish pink with pale yellow streaks, 


standing on long solitary footstalks, appearing in 
June and July, and expanding only in the sun- 
shine. When either the stem or the root is 
Herbalists and 
old practitioners used this plant, under the name 
of soldanella or sea brassica, as a brisk purgative 
for the cure of dropsy and rheumatism. The 
general method of exhibition was a decoction of 
the whole of the fresh plant, with a few cloves, 
in ale or beer; but the purging action resembles 
that from scammony, and is much too violent for 
persons in bad health or of a weak constitution. 
The juice, if collected, and allowed to exsiccate, 
hardens into a substance resembling scammony. 

The Canary bindweed, Convolvulus canariensis, 
is a tender evergreen twiner. It grows naturally 
in the Canary Islands, and was introduced to 
Great Britain near the end of the 17th century. 
Its root is strong and fibrous; its stems are 
woody and twining, and divide into smaller 
stems which, if supported, rise to the height of 
20 feet; its leaves are soft, hairy, and oblong 
heart-shaped ; and its flowers are produced from 
the wings of the leaves, stand solitarily upon 
footstalks, are usually of a purple or pale blue 
colour, but in one variety are white, and bloom 
from May till September. This plant, in conse- 
quence of its having green leaves throughout the 
year, is a charming winter inhabitant of the 
greenhouse ; but though it needs only the same 
protection as a myrtle, it will not live in the 
open air. It may be propagated from either 
seeds, cuttings, or layers. 

The beautiful blue-margined annual bindweed, 
usually though improperly called Convolvulus 
Minor, and even its white-flowered variety, often 
but improperly called Convolvulus Alba,—these 
plants, the Convolvulus tricolor and the Oonvol- 
vulus tricolor albifiorus of botanists—are so very 
generally known amongst even cottage florists, 
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as to need no description—The great annual 
purple bindweed, and its flesh-coloured, varie- 
gated, and white-flowered varieties, are also well 
known under the erroneous name of Convolvulus 
major ; they were formerly designated by bo- 
tanists Convolvulus purpurea, but are now ranked 
as ipomoeas ; and they usually grow twiningly 
to the height of about 10 feet, and have a very 
elegant and showy appearance.—The chief of the 
other ornamental convolvuli at present cultivated 
in the gardens of Britain are the hardy annual 
Convolvulus discolor, C. hirtus, C. disectus, C. nit, 
and C. pentapetaloides,—the hardy perennials C. 
spithamea, C. altheoides, and C. lineatus,—the 
greenhouse woody perennials, C. cneorum, C. has- 
tatus,—and the stove perennials, 0. flagelliformis, 
C. glaber, and C. speciosus— Miller's Dictionary.— 
Mawe’s Calendar —Loudon’s Hortus Britannicus. 
—Withering’s Botany.—Lisle’s Husbandry —Mill’s 
Husbandry —Thomson’s Materia Medica. 

BINDWEED (Rove), —botanically Smilax 
aspera. A hardy, deciduous, dicecious, climbing 
plant, of the smilax genus. It is sometimes 
called prickly bindweed, and sometimes Italian 
smilax. It is a native of Sicily, Italy, Spain, and 
France, and was introduced to Europe about the 
middle of the 17th century. Its root is long, 
creeping, white, and fleshy ; its stems are numer- 
ous, slender, angular, provided with claspers, and 
armed with strong, short, crooked spines, and, if 
supported, grow to the height of ten or twelve 
feet; its leaves are cordate, acutely pointed, in- 
dented, of a fine dark green colour, with short 
spines on their edges, and standing on somewhat 
long petioles; and its flowers are inconspicuous, 
grow from the wings of the stalks, and appear in 
June and July. A principal variety of it, S. A. 
auriculata, is distinguished by ear-shaped leaves. 

BINDWITH. See Cremartis, 

BINN. See Bry. 

BIRCH, — botanically Betula. A genus of 
hardy timber and ornamental trees and shrubs, 
of the amentaceous tribe. It forms the type of 
one of the subdivisions of that tribe, comprising 
the genera Letula, Carpinus, Alnus, and Ostrya. 
This subdivision, called Betulineze or Betulacez, 
is distinguished from all other amentaceous 
genera by its flat, one-sided, two-celled meim- 
branous fruit, and by its pendulous ovules; and 
it is exceedingly well represented by the com- 
mon or white birch. All the species are either 
trees or shrubs, and grow indigenously in only 
the colder parts of the world. 

The birch genus comprises about nineteen spe- 
cles, exclusive of varieties; it occupies at once a 
conspicuous, an ornamental, and an useful place 
in the sylva of the northern hemisphere north of 
the tropics; and it is known to the popular eye 
by its shining bark, its neat small leaves, and its 
profusion of spray, and characterized to the eye 
of a botanist by the conformation of its fruit, vul- 
garly called birch seeds,—the scales being thin 
and three-lobed, and the fruits subtended by them 
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being flat and furnished with styles and thin 
Wings. One of the species is an evergreen un- 
dershrub ; five are deciduous shrubs, of from 4 
to 6 feet in height; and all the others are deci- 
duous trees of from 10 to 70 feet in height. 

The common white birch, Betula alda, is a na- 
tive of the moist woods of Great Britain; it is 
found in the highest latitude or limits of the 
growth of trees; it occurs in the south of Hu- 
rope, only at a considerable elevation upon lofty 
mountains; and it extends eastward in Asia to 
the Altai mountains. Its stem attains a very 
various height, according to soil and climate, 
from that of a stunted shrub of only a few feet, 
to that of a fine tree of about 70 feet ; its branches 
are erect, warted, downy when young, and never 
afterwards smooth; its leaves are ovate, serrated, 
and somewhat rhomboidal, and stand upon downy, 
acute footstalks; and its catkins are pendulous, 
and appear in April, May, and June. But it is 
so universally known in Britain, both as a singly 
growing tree, as a frequent member of woods, 
and as the sole constituent of many upland cop- 
pices, that it does not need to be minutely de- 
scribed. Though usually of humble stature, it 
sometimes, in favourable situations, attains a 
stately height ; and though disesteemed as a 
living tree, and often put to degrading uses as 
timber, it is capable of being rendered emi- 
nently ornamental and not a little useful. Its 
form is spruce, light, and elegant; its spray is 
even more elegant in winter than its foliage in 
summer; and its stem, except in old age, has 
picturesque touches of brown, yellow, and silvery 
white, which contrast agreeably with the foliage, 
and are good subjects for the pencil’s imitation. 
It flourishes on soils which are nearly barren to 
any other large economical vegetation ; and it 
grows at a higher elevation on the mountains of 
the Scottish Highlands, than any other tree ex- 
cept the mountain ash. In ravines inaccessible 
to cattle, it flourishes at the height of upwards 
of 1,500 feet above sea-level; and so far from 
becoming deteriorated, it actually increases in 
value, with the altitude of its situation. 

The birch does not make a compensating re- 
turn on land fit for the more profitable timber 
trees; yet is productive on very wet or springy 
land, and highly remunerating on poor elevated 
soils; andit has been known to afford, in ten years, 
a return of ten pounds per acre on land so sterile 
as to be capable of producing nothing else but 
moss. It throws off a delightful odour, especially 
after rain or heavy dew; and a few trees of it 
planted near a house fill all the surrounding air 
with an agreeable fragrance. The gum which 
occasions this fragrance covers the buds in win- 
ter and spring, and abounds in the bark; it is 
glutinous, inflammable, and highly odoriferous; 
and it is extracted by the Germans and the Rus- 
sians in the form of an oil, and might probably 
be used with great advantage, as a substitue for 
butter and tar, in the smearing of sheep. “ The 


oil,” says Pallas in his Flora Russica, “is pre- 
pared from the white bark, either taken from 
the live tree, or collected from those that are 
putrid in the woods. It is best made from the 
latter, because, from the putrefaction, it is freed 
from the inner bark ; and the external white 
bark remains uncorrupted for ages, as appears 
by the old burial-places at Jamaica, and the 
vaults of the very ancient castle of Moscow, 
which I observed were covered with birch bark. 
The bark is gathered into a heap, and pressed 
into pits made in the shape of a funnel, prepared 
in clay-soil; and when set on fire, it is covered 
with turf. The oil, distilling through the clay 
hole at the bottom of the funnel, drops into a 
vessel placed to receive it; and it is then tunned 
into casks made of the hollowed trunks of trees. 
The pure limpid oil swims at top, and is in the 
greatest request for anointing leather, on ac- 
count of its antiseptic quality. The residuum is 
thick and sooty, and is employed for various 
common purposes.’ The Russians employ the 
oil in tanning and perfuming their leather; and 
the ancient Gauls appear, from a passage in Pliny, 
to have obtained and applied the oil in the same 
manner as the modern Russians. The oil is also 
a powerful vermifuge; and is used, in Lithuania 
and Courland, for curing itch and destroying | 
vermin in cattle, 

The bark of the birch contains a considerable 
proportion of tannin, and is sometimes peeled for 
the uses of the tanner; yet in the coppices of 
Perthshire, Stirlingshire, Dumbartonshire, and 
some other districts in which it abounds, it is not 
reckoned worth the labour of peeling. The Lap- 
landers sufficiently tan the skins of rein-deer to 
render them almost impermeable by water, by 
cutting birch bark into small pieces, macerating 
these, boiling them in water with a little salt, 
repeatedly plunging the skins in the warm de- 
coction, and then steeping them during several 
days in the decoction cooled. A very pleasing 
and refreshing beverage, called birch wine, is 
made from the sap of the birch; and the sap, for 
this purpose, is obtained in the same manner as 
that of the American maple for the manufacture 
of sugar.—The timber of the birch, when the 
tree attains considerable size, is used for gates, 
hurdles, articles of turnery, sleepers for railways, 
props for coal-pits, and various other purposes. 
But by far the greater portion of birch trees in 
England never rise above a dwarfish height, and 
are used principally for fuel, for the manufacture 
of esteemed charcoal, and for producing soot as 
an ingredient in printers’ ink. In the bleaker 
districts of the Scottish Highlands, the timber of 
many of the houses is birch, the rude implements 


of husbandry are made of birch, the favourite 


fuelis birch, and the only skreen of the arable 
plots or shelter from the piercing blasts which 
sweep the mountains and the glens is birch ; so 
that this tree may almost be pronounced a con- 
dition, if not of existence, at least of civilization 
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in these districts. The Swedes, the Norwegians, 
and the Finlanders find it quite as valuable as 
the Scottish Highlanders, and use its timber, its 
bark, its leaves, and its sap for a great variety of 
purposes,—the timber in particular, for imple- 
ments of husbandry, for articles of furniture, for 
bowls, for plates, and for spoons,—and the bark 
for boxes, baskets, and sandals. 

The pendulous, weeping, or lady birch, Be‘ula 
pendula, is regarded by some botanists as a vari- 
ety of the common birch, and by others as a separ- 
ate species. It grows wild in Great Britain and 
the comparatively cool parts of Continental Ku- 
rope; and has similar phytological habits and a 
similar height to the common birch. But its 
spray is longer and more slender; its foliage and 
lower branches are pensile like those of the 
weeping willow, and are put in motion by the 
gentlest breeze; its young branches are perfectly 
smooth, and have little pearly specks; its leaves 
are ovate, acute, and sometimes hairy; its cat- 
kins are pendulous; and altogether it is far more 
picturesque than the common birch, and “ when 
agitated, is well adapted to characterize a storm, 
or to perform any office in landscape which is ex- 
pected from the weeping willow.”’—The Pontic 
birch, Betula pontica, is also regarded by some 
botanists as a variety of the common birch, and 
by others as a distinct species. It was introduced 
to Great Britain from Turkey, and never attains 
a greater height than that of a tall shrub or low 
tree; but in other respects, it differs from the 
common birch only in having a few straggling 
hairs on its leaves and petioles, and in possessing 
a portion of the drooping habit of Betula pendula. 
—Three varieties of the common birch are well-es- 
tablished, and usually attain the same height as 
the normal tree,—the warty birch, Betula alba 
verrucosa,—the Dalecarlian birch, B. a. dalecarli- 
ca,—and the long-fruited birch, B. a. macrocarpa; 
but the second and the third of these do not 
grow wild in Great Britain. 

The poplar-leaved or American white birch, 
Betula populifolia, is a native of the portions of 
North America which extend from New Jersey 
to Canada, and was introduced to Great Britain 
about the middle of last century. It somewhat 
closely resembles the weeping birch, yet possesses 
distinct characteristics, and seldom attains a 
height of 30 feet. It is of very small value for 
its timber, and recommends itself only by the pe- 
culiar character of its foliage. Its branches are 
free from hairs; its stem is very much marked 
with resinous warts; its bark cannot be divided 
into lamine like that of the common birch ; its 
leaves are triangular, and doubly serrated, and 
stand on long petioles; and its catkins and spray 
are pendulous. 

The tall birch, Betula excelsa, abounds on cool 
rich soils in Nova Scotia, New Brunswick, Maine, 
and neighbouring districts, and was introduced 
to Great Britain in 1767. Its stem is straight, 
of nearly uniform girth, and unbranched to a 


height of 80 or 40 feet; its extreme altitude is 
usually about 60 or 70 feet, and the girth of its 
stem about 6 feet; its bark has a bright golden 
yellow colour, and often divides into very fine 
stripes, which remain attached to the middle, 
and roll themselves backward at the ends; its 
young shoots and newly unfolded leaves are 
downy ; its full-grown leaves are smooth, point- 
edly-ovate, sharply and irregularly serrated, and 
about 34 inches long and 23 inches broad; and 
its catkins are short, thick, erect, and nearly ses- 
sile. It exhibits a nearer resemblance to Betula 
nigra than to any other species, but is distin- 
guished by its simply serrated leaves, and its 
thicker and more hairy catkins. Its young 
shoots, its bark, and its leaves, have an agree- 
able taste and odour, but lose them by drying. 
Its timber is inferior in both appearance and 
quality to that of the black birch, and is lighter 
coloured and less serviceable than that of the 
soft birch; yet.it possesses considerable strength, 
and, when well polished, makes handsome furni- 
ture.—The yellow birch, Betula lutea, is very 
generally confounded with the tall birch; but 
though a native of the same regions, and closely 
resembling it in the remarkable and very beauti- 
ful colour of its bark, it possesses distinct char- 
acteristics, and usually attains a height of only 
about 20 feet. 

The black birch, Betula nigra, is a native of 
the southern states of North America, and par- 
ticularly abounds in Virginia ; and it was intro- 
duced to Great Britain in 1736. It usually at- 
tains a height of about 60 feet. Its branches are 
spotted, and less numerous than those of the other 
species; and its leaves are comparatively broad, 
and grow on long footstalks, and give a sort of 
dignity to the appearance of the tree. Marshall, 
writing about 50 years ago, says, “ As the black 
Virginian birch is naturally of upright and swift 
growth, and arrives at so great a magnitude, 
Hanbury thinks it ought to have a share among 
our forest trees, and to be planted for standards 
in open places, as well as to be joined with other 
trees of its own growth in plantations more imme- 
diately designed for relaxationand pleasure.” This 
species has been very generally confounded with 
the woolly, the red, the paper, the pliant, and the 
poplar-leaved species; and in some instances, has 
been pronounced a species including these as 
varieties. In fact, the species most commonly 
sold in the nurseries of Great Britain under the 
name of black birch or Betula nigra is the paper 
birch or Betula papyracea. 

The woolly birch, Betula lanulosa, abounds in 
Maryland, Virginia, Georgia, and the Carolinas, 
and was introduced to Great Britain in 1817. It 
grows only on the banks of rivers, and frequently 
attains a height of 70 feet, with a stem-girth of 
from 6 to 9 feet. The shoots and branches of 
not more than two years old are covered with a 
short thick down; and the bark of the young 
stem and branches has a reddish or cinnamon 
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colour. The head or general mass of the full- 
grown tree is large, but, in consequence of the 
branches being remarkably thick, it has not a 
tufted appearance; the old stem and the largest 
branches are covered with a thick, greenish, 
deeply-furrowed bark; the middle-aged branches 
are covered with a brown, white-spotted, slightly 
uneven bark; the twigs which terminate the 
branches are long, flexible, pendulous, smooth, 
and glossy; the leaf-stalks are short and covered 
with down; the leaves are greenish above, whit- 
ish beneath, remarkably angular, and about three 
inches long and two inches broad; and the fertile 
catkins are straight, nearly cylindrical, and five 
or six inches in length. The shoots of the tree, 
when about an inch in diameter, are used for the 
manufacture of hoops ; its twigs are made into ex- 
cellent street brooms; and its timber is compact, 
nearly white, and longitudinally streaked with 
mutually intersecting seed vessels, and is useful 
for various economical purposes. This species 
has a nobler appearance than most of the other 
birches, but has not yet obtained extensive favour 
with planters. It has frequently been called Be- 
tula angulata, and seems to be generally identified 
with Betula rubra, or the red birch. The latter, 
however, though closely resembling it, does not 
grow quite so high, and is a native of Canada. 
The paper or canoe birch, Betula papyracea, is 
a native of various parts of North America, par- 
ticularly Vermont, New Hampshire, New Bruns- 
wick, Maine, and Lower Canada, and was intro- 
duced to Great Britain about the middle of last 
century. It usually grows to the height of about 
50 feet, yet frequently attains a height of 70 feet, 
with a stem-girth of 9 feet; and it always ac- 
quires its maximum of both height and bulk, 
either on the declivities of hills or in the bottoms 
of fertile valleys. Its branches are slender, flex- 
ible, and covered with a shining, brown, white- 
dotted bark; its leaves are middle-sized, ovate, 
occasionally heart-shaped, smooth, dark green, 
and serrated ; and its catkins are pendulous and 
about an inch in length. This is the most valuable 
of all the birches, and comprises several varieties, 
—principally Betula papyracea platyphylla, distin- 
guished by its very broad leaves,—and B. p. tri- 
choclada, distinguished by the excessive hairiness 
of its branches. Its duramen or heartwood, when 
first laid open, is of a reddish colour ; and its al- 
burnum or sapwood is pure white. Its timber 
has considerable strength and a fine glossy grain; 
and the portions of it immediately below the first 
ramification of the stem, are cut into slices, 
which display undulations of fibre like bunches 
of feathers or sheaves of corn, and are used in 
the inlaying of mahogany. Its bark isso durable 
as to remain entire after the alburnum and the 
duramen have rotted away, and is used for the 
manufacture of hats, boxes, cases, and other ar- 
ticles, for the thatching of log-houses, and espe- 
cially for the constructing of canoes. When a 
canoe is to be built, some trees of the largest size 
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and with the smoothest bark are selected, large 
sections of the bark are peeled off, nearly in 
the manner in which the bark of oaks is peeled 
in Great Britain, and these pieces are sewed to- 
gether over a light wooden frame-work with the 
radical fibres of the white-spruce, and made 
water-tight along their lines of junction with a 
caulking of the resin of the Balm of Gilead fir. A 
canoe of this kind, capacious and buoyant enough 
to carry four persons and their baggage, weighs 
only from forty to fifty pounds. 

The soft, pliant, sweet or cherry birch, or moun- 
tain mahogany, Betula lenta, is a native of Nova 
Scotia, Maine, Vermont, and the middle eastern 
states of America, and was introduced to Great 
Britain in 1759. It is the most interesting of 
the American birches, for both the beauty of its 
foliage and the value of its timber. It loves a 
deep, cool, loose soil, and usually grows to the 
height of about 50 feet, but frequently attains a 
height of 70 feet, with a stem-girth of from 6 to 
9 feet. The bark of young trees is smooth, grey- 
ish, and exceedingly similar in appearance to that 


of the cherry-tree ; and that of old trees sponta- | 


neously peels off in detached, hard, woody-looking 
plates, of six or eight inches in breadth. The 
leaves, for about a fortnight after their develop- 
ment, are covered with a thick silvery down, 
which they afterwards throw off; and they are 


serrated in the edge, heart-shaped at the base, | 


pointed at the top, of fine tint and texture, not 


unlike those of the cherry, and emitting, when | 


bruised in either their green or their dried condi- 
tion, a very sweet odour, suitable for flavouring any 
culinary infusion. The barren catkins are flex- 
ible, and about four inches in length; and the 
fertile catkins are produced at the extremity of 
the young spray, and measure from 10 to 12 lines 
in length, and from five to six lines in diameter. 
The timber, when fresh cut, has a rosy tint, and 
afterwards deepens in colour by exposure; it has 
a fine, close grain, and is susceptible of a very 
high polish; and it is used for sofas, arm-chairs, 
the frames of coach panels, and various other 
purposes. 
most suitable for planting in British soils; but it 
has, as yet, obtained very little favour or notice. 
Michaux says respecting it, “I recommend it to 
the lovers of foreign vegetables, as eminently 
adapted, by the beauty of its foliage, and by the 
agreeable odour of its flowers, to figure in their 
parks and gardens.” It is readily distinguished 
from most other species by the thinness and the 
oblong form of its leaves, 

The hornbeam-leaved birch, Petula carpini- 


folia, though sometimes treated as a separate 


species, may be more properly considered as a 
variety of Detula lenta; it has indeed been often 
identified with that species; and it grows wild in 
the same countries, and usually attains the same 
height.—The Daurian birch, Betwla dawrica, is a 
native of Siberia, and was introduced to Great 
Britain in 1786. It usually grows to the height 


This species is probably one of the | 


—— 


‘usually of from two to four feet in height. 


_ troduced to Britain. 
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of about 380 feet, and contributes its timber to 
some economical uses.— The tapering -leaved 
birch, Betula acuminata, grows wild on the moun- 
tains of Nepaul, but has not yet been introduced 
to Great Britain. It is a large tree, of noble 
appearance ; it usually attains a height of from 
50 to 60 feet, and is ramified almost from the 
surface of the ground; and its timber is employed 
for nearly every purpose which requires strength 
and durability in wood.—The Indian paper birch, 
Betula bhojpatira, grows wild on the mountains 
of Gurwal and Kumaon, but has not yet been in- 
troduced to Britain. It nearly resembles Betula 
papyracea, but is covered with bark of a pale cin- 
namon colour; and both it and Betula acuminata 
would be beautiful and probably useful acces- 
sions to the British sylva.—Iwo other species, 
obscure yet apparently interesting, occur in the 
same countries as Betula bhojpattra; and a curi- 
ous but obscure species, a small evergreen plant, 


called Betula antarctica, grows in the region of 


Terra del Fuego. 

The dwarf-birch, Betula nana, grows wild in 
the moist moors of Scotland, and in the moun- 
tainous regions of the northern part of the tem- 
perate zone, from Lapland eastward to Unalasch- 
ka in Asia. It is a curious, low, branching bush, 
Its 
leaves are round and serrated; its catkins are 
erect ; and its winged fruit is said to be the fa- 
vourite food of the ptarmigan. But the plant, 
though valuable to the Laplanders as fuel, is 
almost totally useless in Britain.—The long- 
leaved birch, Betula nana macrophylla, is a variety 
of the dwarf birch, growing wild in Switzerland, 
usually attaining a height of about 6 feet, and 
introduced to Great Britain in 1819.—The downy 
or pubescent birch, Betula pubescens, was intro- 
duced from Germany upwards of 30 years ago, 
and is an ornamental tree of usually about 30 
feet in height. Its branches are erect, and 
covered with very close down; and its leaves are 
ovate, heart-shaped, serrated, and also covered 
with down. The nettle-leaved birch, Betula ur- 
ticifolia, is another German species, but smaller 
than the preceding. The hairy dwarf birch, 
Bevula pumila, is an ornamental species, of about 
6 feet in height, introduced from North America 
in 1762. The shrubby or fruiting species, Betula 
fruticosa, is an ornamental shrub of 6 feet in 
height, introduced from Siberia about 28 years 
ago. The dark or sad birch, Betula tristis, is an 
ornamental small tree, of about 10 feet in height, 
growing wild in Kamstchatka, and recently in- 
The ovate birch, Betula 
ovata—tormerly regarded as an alder, under the 
name of Alnus viridis—is an ornamental shrub, 
of about 6 feet in height, introduced from Hun- 
gary in 1820. 

The several species of birch may be propagated 
from either seeds, layers, or cuttings. Seeds ought 
to be sown in beds of fine mould, and covered 
with soil to the depth of a quarter of an inch. 
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The young plants ought always to be kept quite 
free from weeds; and when they attain a height 
of about 3 or 4 feet, they are usually in good 
condition for being transplanted, — Vigorous 
young plants designed to yield shoots for layers 
ought to be transplanted for the purpose, a year 
before layering, to a spot of double-dug ground, 
and placed about 3 yards asunder; and if they 
make no proper shoots within the year, they 
must be headed down to within half a foot of 
the ground, and, next summer, they will make 
vigorous shoots. The shoots and twigs are lay- 
ered in the usual manner; and one set of parent 
plants will produce new shoots, and may be used 
for layering, for a succession of years.—Cuttings, 
if set in a moist shady border about the begin- 
ning of October, may strike in considerable num- 
ber ; but they so frequently fail as to render 
propagation by the two other methods very de- 
cidedly preferable. — Pallas’ Flora Russica. — 


Michaux’s Travels in America —Gilpin’s Forest 


Scenery.—Muller’s Dictionary.— Marshall on Plant- 
ing—Sir John Sinclair's General Report of Scot- 
land.— Useful and Ornamental Planting— Papers 
of Messrs. Hawthorn and Baillie in the Gardener's 
Magazine. — Nicol’s Planter’s Kalendar.— Mills 
Husbandry. 

BIRD-CATCHING. The art of taking birds 
or wild fowl. It is performed in various ways, 
according to the season of the year, or the spe- 
cies of bird intended to be caught. 

If the flame of sulphur be held under the trees, 


night, they soon become suffocated, and fall down 
in a state of insensibility. In this manner phea- 
sants are frequently caught. ~ 

If a portion of wheat, or any other grain, be 
steeped in a mixture of wine lees and hemlock 


inebriated by eating it, and drop down upon the 
ground, or become unable to escape. 

When the ground is covered with snow, choose 
a spot within 20 or thirty yards of a window, 


concealed from the birds; and clear away the 
snow from a space about six or seven feet square. 
In the middle of this space place a wooden table 
or board; fasten to its sides several pieces of 


the nails; and under the four ends, which are 
not nailed, put four pieces of tile or slate, that 
they may not penetrate the ground, so as that 


Make a small notch in the end of the table, in 
order to put into it the end staff, which should 


other end rest upon a piece of slate or tile. Ar- 
range the whole in such a manner, that the 
board would be ready to fall towards the place 


on which birds are observed to perch during the | 


juice, and then scattered in those places where | 
birds are known to resort, they will speedily be | 


door, or any other shelter, by which you may be | 


pipe staves, about six inches long and one broad, | 
in such a manner that it may easily turn upon | 


the table may fall down upon the slightest jog. | 


be seven inches long and one broad, and let the | 


where you stand, if it were not supported by the | 
end staff; and to the middle of this staff let one | 
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end of a small cord be fastened, while the other | down at the distance of every 20 yards, and fas- 


end is conveyed to your station. 
board fall more readily, a little earth, or any 
other material least likely to frighten the birds, 
may be laid upon it; the whole is then to be 
covered with straw, and some grain scattered 
underneath and round about the board. When 
the birds perceive the ground free from snow 
and covered with straw, they will readily fly to 
pick up the corn round the board, and will grad- 
ually proceed to that which lies under it; the 
cord is then to be pulled, and the stick being 
thus drawn out, the board will fall down and se- 
cure the birds underneath. 

The smaller kinds of birds are frequently taken 
with bird-lime, which is one of the most eligible 
modes in frost or snow, when all sorts of small 
birds assemble in flocks, and which may be used 
in various ways. Put the bird-lime into an 
earthen dish, with the addition of one ounce of 
fresh lard to every quarter of a pound, and melt 
the whole gently over the fire. Take a quantity 
of wheat ears, with a foot of the straw attached 
to each, and having warmed the lime that it may 
spread the thinner, lime about six inches of the 
straw from the bottom of the ears. Scatter a 
little chaff and threshed ears over a compass of 
20 yards; stick the limed straws into the ground 
with the ears inclining downwards, or even touch- 
ing the surface ; traverse the adjoining places, in 
order to disturb the birds, and make them fly to- 
wards the snare; and by pecking at the ears of 
corn, they will become so entangled with the 
limed straws as to be easily taken with the hand. 
The lime may also be applied to cords, rods, and 
twigs, especially when it is intended to entangle 
the larger birds, such as snipes and field-fares ; 
and for this purpose the following mode may be 
adopted. Take the main branch of any bushy 
tree with long straight and smooth twigs, such 
as the willow or birch; clear the twigs from 
every notch and prickle; lime the branches to 
within four fingers of the bottom, leaving the 
main bough, from which the others rise, un- 
touched with the composition; and then place 
the bush where the birds resort. 

Birds are taken also by various kinds of traps, 
which are frequently formed in a very simple 
manner, of nooses made of hair, and which are 
placed in different ways for different kinds of 
birds. The wheat-ears are so extremely timid, 
that they take shelter under a stone, or creep 
into holes whenever the sun is obscured by a 
cloud; and, by digging a number of small holes 
in the ground, in each of which is placed a noese 
of hair, they are taken in the open downs in 
great numbers. Woodcocks and snipes are 


| caught in a similar manner, by placing the 


nooses along their paths, in marshy and moist 
grounds. Larks and other small birds may be 


| taken in the same way, when the ground is 


covered with snow, by stretching along the sur- 
face 100 or 200 yards of packthread, pegging it 


To make the | tening, at every six inches, a noose of double 


horse hair. Some white oats are scattered along 
the line among the nooses, in order to entice the 
birds; and when three or four are taken, they 
must be removed from the noose, lest the others 
should be debarred from approaching. 

One of the most successful modes of bird- 
catching is by the net, which is chiefly employed 
during the night, and which requires several 
other accompaniments. ‘Take, for instance, two 
light and straight poles, ten or twelve feet long; 
tie two corners of the net to the smaller ends of 
these poles, and fasten the other two corners as 
far as they can be stretched towards the thicker 
part, connecting the sides of the net along the 
poles with a little packthread. Search for a bush 
or thicket to which the birds are likely to have 
retired; unfold the net, and pitch it exactly to 
the height of the bush, between the wind and 
the birds, as they always roost with their breasts 
towards the wind. Let a person, with a lantern 
or lighted torch, stand behind the middle of the 
net, while another beats the bushes on the oppo- 
site side, driving them towards the light, when 
they will readily fly to the quarter where the 
torch is held, and fall into the net. This method 
succeeds best in woods, where holly bushes grow 
under the trees, and when the weather is cold 
anddark. In oven countries a trammel-net may 
be used, which is generally about thirty-six yards 
in length, and six in breadth, the lower end of 
which is plumbed to make it lie close, while the 
upper end is kept suspended at the two corners, 
and is thus dragged along the ground at about a 
yard in height. At each end lights must be car- 
ried, and persons stationed with long poles to 
raise up the birds as they procecd, and to take 
them as they ascend under the nets. Along with 
the nets and lights, a bell is frequently employed 
in open countries and stubble fields, from the 
middle of October to the end of March. At 


night, when the air is mild, take a low bell of a | 


deep and hollow sound, and of such a size as to 
be conveniently carried in one hand; and pro- 
vide a lantern or a square box, lined with tin, 
and open at one side, into which two or three 
large lights are to be placed. Fix the box to the 
breast, carry the bell in the left hand, and with 
the right hold a hand-net, about two feet broad 
and three long; or the light may be held in the 
hand, with the arm extended forward, while the 
bell is tied to the girdle, and hangs down upon 
the knees, by the motion of which it is made to 
sound. A companion may walk on each side, 
provided with a hand-net three or four feet 
square, but keeping a little behind, that he may 
not be within the reflection of the light. The 
sound of the bell makes the birds lie close, while 
the light also tends to overpower them; so that 
the net may easily be spread over them, as they 
are seen lying on the ground. Birds are also 
taken with nets during the day, especially in 
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those seasons of the year when they change their 
situation; in the month of October, for instance, 
when the wild birds begin to fly, and in March 
when the smaller kinds assemble for pairing. 
They are chiefly on the wing from day-break to 
noon, and always fly against the wind. ‘The 
bird-catchers, therefore, lay their nets towards 
that point to which the wind blows. The nets 
employed in this way are generally twelve yards 
and a half long, and two and a half wide; and 
are spread on the ground parallel to each other 
in such a manner as to meet when turned over. 
They are provided with lines fastened in such a 
way, that, by a sudden pull, the bird-catcher is 
able to draw them over the birds that may have 
alighted in the space between those parallel sides. 
In order to entice the wild birds to alight among 
the nets, call-birds are employed, of which there 
must be one or two of each of the different kinds 
which are expected to be caught, such as linnets, 
goldfinches, greenfinches, woodlarks, red- poles, 
yellow hammers, titlarks, aberdavines, and bull- 
finches. Besides the call-birds, there are others 
denominated flur-birds, which are placed upon a 
moveable perch within the net, called a flur, and 
which can be raised or depressed at pleasure ; 
and these are secured to the flur by means of a 
brace or bandage of slender silk string fastened 
round the body of the bird. The call-birds are 
disposed, at proper intervals, in cages, at a little 
distance from the nets; and as soon as they see 
or hear the approach of the wild birds, which 
they perceive long before it can be observed by 
the bird-catchers, they announce the intelligence, 
from cage to cage, with the greatest appearance 
of joy ; and they proceed to invite them to alight, 


| by a succession of notes, or short jerks, as they 


are termed by the bird-catchers, which may often 
be heard at a considerable distance. The mo- 
ment that this call is heard by the wild birds, 
they stop their flight, and descend towards the 
nets; and so great is the ascendency and fascina- 
tion of the call-birds, that they can induce the 
others to return repeatedly to the nets, till every 
bird in the flock be caught—Nightingales are 
taken with small trap-nets, without the aid of 
call-birds. These nets are not much larger than 
a cabbage-net ; are surrounded at the bottom 
with an iron ring; and are baited with a meal- 
worm from the baker’s shop.— In fine sunny 
weather, sky-larks are allured within reach of 
the clap-nets, by means of small bits of looking- 
glass fixed in a piece of wood in the middle of 
the nets, and put into a quick whirling motion, 
by a string in the hand of the bird-catcher. 
Grouse and partridge may be taken in the even- 
ing, by observing where they alight, and drawing 
a net over them ; or, in the day-time, by employ- 
ing a steady dog to point at them; and while 
their attention is fixed upon the animal, a large 
net, drawn by one person at each end, may easily 
be passed over them. 

In the Orkney Isles, eggs and young birds are 
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collected by the inhabitants, in a most daring 
and hazardous manner. They climb up rocky 
precipices, more than 50 fathoms above the sea, 
where the shelves or ledges are scarcely broad 
enough for the birds to rest, or to form their 
nests; and, passing from one ledge to another, 
collect the eggs and birds, and descend again 
with the greatest ease and indifference, Jn most 
cases, however, they make the attempt from 
above; and are let down by a rope frequently 
made of straw or hogs’ bristles, which are less 
apt than those made of hemp, to be cut by the 
sharpness of the rocks. A similar method is 
practised in the Feroe Islands, where the cliffs 
are in many places 200 fathoms high. 

In Mexico and China aquatic birds are taken 
by the natives in the following very simple but 
ingenious manner. Hmpty gourds are left con- 
tinually floating on the lakes, to which the birds 
resort, that they may be accustomed to approach 
them without alarm. The bird-catcher enters 
the lake with his body under water, and his head 
covered with a gourd; quietly advances to the 
ducks and geese that are swimming on the sur- 
face, and pulls them by the feet under the water, 
securing in this manner as many as he can carry 
away. 

BIRD-CHERRY,—botanically Cerasus Padus. 
A native deciduous fruit-tree, of the cherry genus. 
It grows wild in the woods of Britain, and of 
other parts of Europe. It is erect and handsome, 
and attains a height, commonly of twenty feet, 
and frequently of thirty. The bark of the older 
shoots has a dark brown colour, inclining to pur- 
ple, besprinkled with a few greyish spots; and 
the shoots of a preceding summer are smoother, 
and of a reddish hue. The buds for the future 


shoots begin to swell early in winter. The leaves | 
are large, nearly oblong, serrated, rough, lighter | 


in colour below than above, with two glandules 


at the base, and standing alternately on the | 


branches. Spikes or long bunches of white 
flowers are produced from the sides of the 
branches, appear in April and May, and, by 
waving loosely and easily in every breeze of 
wind, have a very pleasing effect. The flowers 
which compose each spike stand on their own 
proper footstalks, and are arranged alternately 
along the spike stem. The fruit is first green, 
next red, and finally black, and ripens in August; 
and it is a small drupe or stone-hearted berry. 
The beauty of the bird-cherry tree ought to 


obtain for it a frequent. place in shrubberies and | 


ornamental hedge-rows ; and its great attract on 
for birds ought always to procure for it promi- 
nence in every situation where the presence of 
the small-feathered songsters is desired. Its 
timber is hard and close-grained, and is used for 
making whip and knife handles. Its leaves are 
eaten by swine, goats, sheep, and black cattle, 
but refused by horses; they emit, when bruised, 
a fragrance resembling that of rue; and they 
contain very decided traces of prussic acid. Its 
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fruit is nauseously and austerely sweet, and, like 
the leaves, contains traces of prussic acid; but 
it is very greedily devoured by birds, and is often 
used for imparting a brandy-like flavour to Bri- 
tish wines.—The red Cornish bird-cherry, Cerasus 
padus rubra, is sometimes regarded as a distinct 
species, yet is merely a variety of the common 
bird-cherry. It flowers two or three weeks ear- 
lier than the common sort, and has red instead 
of black fruit. Two varieties which have been 
introduced from the continent are the small- 
flowered and the long-bracted,—C. p. parveflora 
and C. p. bracteosa. The bird- cherry { is called in 
Scotland hogberry. 

BIRD-LIME. A glutinous matter of a very 
peculiar nature, employed for catching birds, 
mice, and other vermin; and prepared from dif- 
ferent substances, in a ian) variety of ways. In 
former times, it was made chiefly from the ber- 
ries of the misletoe of oak, which were first boiled 
in water, then pounded, and the water poured 
off, in order to carry away the seeds and rhind. 
In England, it is generally made from the middle 
bark of holly, which is boiled in water, seven or 
eight hours, till it becomes soft and fended After 
the water has been drained off, it is laid in masses 
in the earth, covered with stones, and left to 
ferment ce a fortnight or three weeks. When 
thus changed into a kind of mucilage, it is taken 
from the pit ; pounded in mortars till reduced to 
a paste; washed and kneaded in river water till 
freed from all extraneous matters. It is left in 
earthen vessels, four or five days, to purify itself 
by fermentation; and is then put up for use or 
commerce. In every kingdom, however, and al- 
most in every district, there is a different mode 
of preparing this pec and some profess to 
make a secret of their peculiar process. The 
mode employed by M. Bouillon Lagrange is, to 
take a sufficient quantity of the second bark of 
holly, to bruise it well, and boil it in water four 
or five hours; to pour off the water, to deposit 
the bark in pits in earthen pans, to moisten it 
from time to time with a little water; to let it 
remain till it become viscous, and to eicanee it 
by washing, when it has obtained a proper de- 
gree of fermentation. Bird-lime may be pro- 
cured from the young shoots of the common 
elder tree, and from the second bark of the 
viburnum, or wild vine; from the roots of hya- 
cinth, narcissus, paaihodlell and black bryony; 
from lees snails, and the pods of certain cater- 
pillars; but the best is that which is made from 
the prickly holly, and which is of a greenish col- 
our. That which comes from Italy is made from 
the misletoe; and that from Damascus is sup- 
posed to be prachned from sebestins, as their 
kernels are frequently found amongst it. The 
bird-lime of commerce, in general, is seldom in a 
pure state, and is frequently a mixture of vege- 
table and animal substances. The common nd 
of bird-lime readily loses its tenacious quality, 
when long exposed to the air, and particularly 
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when subjected to moisture; but it may be ren- 
dered capable of sustaining the action of water, 
by the following process :—Take a pound of com- 
mon bird-lime, and wash it thoroughly with 
spring water, till its hardness be destroyed. 
Then pound it completely, that its water may 
be entirely separated ; and, when it is well dried, 
put it into an earthen pot, with as much goose 
or capon’s grease as will make it run. Add two 
spoonfuls of strong vinegar, one of oil, and a 
small quantity of Venice turpentine; and let the 
whole boil for a few minutes over a moderate 
fire, stirring it all the time. It is then ready 
for use; and is the only kind that can be success- 
fully wsed for snipes and other birds, which fre- 
quent wet situations. 

When bird-lime is about to be applied to use, 
it should be made hot; and the rods or twigs 
should be warmed a little before they be dipped 
in it. When straws and cords are to be limed, 
it should be very hot; and, after they are pre- 
pared, they should be Trent in a leather bag till 
used. In order to prevent bird-lime from being 
congealed by cold, it should be mixed with a 
little oil of aan 3 and, indeed, before the 
common kind can be used at all, it must he 
melted over the fire with a third part of nut oil, 
or any thin grease, if that has not been added in | 
the preparation. 

Bird-lime has generally been classed among 
the immediate productions of vegetables ; and 
Fourcroy was the first person who considered it 
as of a glutinous nature. It has been carefully 
analyzed by M. Bouillon Lagrange, and has been 
found to resemble gluten in many particulars; 
but differs from it essentially 1 in the acetous acid | 
which it contains; in being very slightly animal- 
ized ; in the save ee and extractive matter 
which may be obtained from it; in the great 
quantity of resin which it yields by means of | 
nitric acid; and in its solubility in ether. 

BIRD- PEPPER ,—botanically Capsicum bacca- 
tum. A tender evergreen, under-shrub, of the 
cayenne pepper genus. It is a native of the West 
Indies, and was introduced to the hothouses of 
Great Britain in 1731. Its stem is ligneous, and 
rises commonly to the height of 3 feet, and fre- 
quently to the height of four or five; its leaves 
are broad, lucid green, and rounder at the ends 
than those of Behe species of capsicum; its 
flowers are white, and grow at tne division of the 
branches, and appear from June till September ; 
and its fruit is small, oval, bright red, and much 
sharper and more biting than that af the other 
capsicums. Cayenne butter or American pepper 
pot is manufactured from this fruit, by drying 
it in the air, exsiccating it in an oven, and bak- 
ing it up with flour.; and, besides being capable 
of use in all the meinede of common pepper, it 
is peculiarly esteemed for flavouring meat and 
sauces, assisting digestion, and acting as a car- 
minative. See the article Capsicum. 

BIRD’S EYE. A species of scl tnd of prim- 
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rose, and of adonis. The speedwell bird’s eye is 
the wild germander,— Veronica chamedrys. It 
grows to the height of 6 inches, abounds in our 
groves, our meadows, our hedges, and especially 
our moist pastures, and is sometimes a trouble- 
some weed in our arable fields. It is a perennial, 
and blooms in July and August. Its herbage is 
light green; and its flowers are numerous, short- 
lived, their centre white, their main part bright 
blue with dark streaks, their outside pale and 
flesh-coloured, and their whole appearance very 
beautiful, and almost vieing with the flowers of 
the forget-me-not,— WV yosotis palustris—The prim- 
rose bird’s eye is the mealy species, Primala far- 
tnosa. It grows wild on the moist pastures of 
Great Britain, is an evergreen, attains a height 
of only three inches, and carries a beautiful 
dusty red flower in June and July. It shares 
with some varieties of auricula, the vulgar name 
of dusty-miller.—The adonis bird’s eye is the au- 
tumnal species,—an annual species growing wild 
in the cornfields of some parts of Britain, produc- 
ing a crimson flower from May till October, and 
better known under the popular name of phea- 
sant’s eye. 

BIRD’S FOOT,—botanically Ornithopus. A 
genus of hardy, annual plants, of the leguminous 
family. The very small species, Ornithopus per- 
pusillus, grows naturally on heaths, dry com- 
mons, and dry pastures in England. Its root 
consists of two or three strong fibres, and has 
attached to them several small knobs or tubercles 
like grains; many slender stems rise from the 
root, and spread along the ground to the length 
of from three to twelve inches; the leaves are 
small, hairy, and winged, each consisting of from 
five to twelve pairs of leaflets with a terminating 
odd one; the flowers are produced in tufts of 
three or four, on slender footstalks from the 
joints of the stem, are small and yellow or red- 
dish-white, and appear from May till August ; 
and the pods are short, incurved at the top, and 
shaped somewhat like the claws of birds. The 
whole plant has a curious and rather handsome 
appearance, yet it does not deserve a place in the 
flower-garden.- The knotted variety of it, O. p. 
nodosus, grows abundantly in France, has a very 
creeping habit, and a whitish red flower, and is 
both larger and more ornamental than the nor- 
mal plant. The intermediate variety, O. p. inter- 
medius, is cultivated in Portugal as a valuable 
agricultural herbage plant, and is about the same 
size as the knotted variety ; but it is now usually 
regarded as a distinct species, under the name of 
Ornithopus sativus—The compressed species, 0. 
compressus, is a native of the south of Europe, 
and was introduced to Britain upwards of a cen- 
tury ago. Four species formerly ranked as bird’s 
foot, now constitute the genus Astrolobium, and 
are all annuals, with star-shaped pods—Bird’s 
foot is also the popular name of a very curious 
grotesque-looking evergreen, half-tender, under- 
shrub of the spurge genus,—Huphorbia ornithopus. 
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BIRD’S FOOT TREFOIL,—botanically Lotus. 
A large genus of plants, variously agricultural 
and ornamental, of the leguminous family. A 
considerable number of species formerly included 
in it are assigned by modern botanists to the 
genera dorycnium, tetragonolobus, hosackia, and 
carmicheelia; but about sixty species still belong 
to it, and nearly forty of these exist in a living 
state in Great Britain. Four of the species in 
Britain are indigenous; two are from Teneriffe, 
two from the Cape of Good Hope, one from North 
America, four from the Levant, one from the 
Cape Verd Islands, one from Barbary, one from 
the Hast Indies, and from Madeira; and most of 
the others are natives of the south of Europe. 
Six are evergreen, half-tender under-shrubs ; 
one is a herbaceous, half-tender biennial; two 
are herbaceous, half-tender perennials ; and 
most of the others are either hardy trailing per- 
ennials, or hardy trailing annuals. One has 
flowers either solitary or in pairs, and pods of a || 
curved form; four have flowers somewhat um- || 
bellated, and pods of a long and compressed form ; 


and most of the others have flowers in corymbs, 
and pods of a long and cylindrical form. 

The small-horned species, Lotus corniculatus, 
grows wild on the open pastures of Great Britain, 
and possesses considerable recommendations as 
an agricultural herbage plant. Itisa perennial, 
deciduous trailer, and ought not to be confounded 
by a farmer with the greater bird’s foot trefoil, 
Lotus major. Its root is branching and some- 
what ligneous, and has its fibres marked with 
small granulations; several stems rise from each 
root, are either simple or branched, spread in 
every direction along the ground, and have a 
length of from three to about twenty inches; the 
floral footstalks are either erect or recumbent, 
and five times as long as the leaves; from two to 
five flowers grow on each footstalk, appear from 
June till August, and are bright yellow when 
fresh, orange when decaying, and dark green 
when dried. Linnzeus says that sheep and swine 
do not relish this plant, and that goats, cows, and 
horses eat it. Dr. Anderson, mistaking it for an 
astragalus, recommends it as excellent for both 
green fodder and hay. Mr. Curtis and Mr. Wood 
speak favourably of it as an agricultural plant. 
Professor Martyn says that, in common with 
several other leguminous plants, it renders hay 
firm and substantial, and probably increases both 
its wholesomeness and its agreeable flavour. Mr. 
Woodward says that, in moist meadows, it grows 
to a greater height than the clovers, is equal, if 
not even superior, to most of them in quality, and 
makes extremely good hay. Mr. Sinclair gives 
it a qualified recommendation, and shows it to 
possess both good and bad properties, and to be 
suitable for some situations and unsuitable for 
others. Sheep, contrary to Linnzeus’ opinion, 
readily eat it along with the herbage among which 
it grows. Its flowers, indeed, appear to be much 
disrelished, and are always left untouched; and, 
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on dry pastures, on account of the plant’s dimin-- 
utive size and creeping habit, the flowers are un- 
happily the chief part of it which cattle can reach. 
But sheep treat white or Dutch clover very nearly 
in the same manner as this plant, seldom touch- 
ing the flowers as long as they can obtain any of 
the foliage. Small horned bird’s foot trefoil con- 
tains a larger proportion of bitter extractive and 
saline elements than the clovers; and the latter 
plants contain a greater proportion of these prin- 
ciples than the grasses; and small horned bird’s 
foot trefoil might, therefore, be an advantageous 
admixture where clovers are scarce, but is too 
bitter and saline to be anywhere, with propriety, 
a large ingredient in pastures. It is fond of dry 
soils; it soars to unusual height, and nearly 
loses its procumbent habit, when growing among 
shrubs; and it ought either to exist in very small 
proportion, or to be altogether awanting, in irri- 
gated meadows or in any moist pasture grounds 
which produce a succulent herbage. It makes 
no contribution to the exigencies of pasturage in 
spring, but continues to vegetate to a late period 
in autumn. An acre of it, according to the Wo- 
burn experiments, yields 10,209 lbs. of green pro- 
duce, 3,190 lbs. of dry produce, and 358 lbs. of 
nutritive matter.—A double-flowered variety of 
this species, Lotus corniculatus flore plene, is grown 
as an ornamental plant in our gardens; and 
three varieties, the alpine, the thick-leaved, and 
the villous, alpinus, crassifolius, and villosus, are 
natives of Continental Europe, the first and the 
third particularly of Switzerland, and have been 
intreduced to Britain as ornamental plants. But 
the stems of all these varieties, on the average, 
attain only about one-third the length of those of 
the normal plant. 

The greater bird’s foot trefoil, Lotus major, 
grows wild in wet shady grounds in Great Britain; 
and is also a perennial, deciduous trailer, and an 
agricultural plant of considerable value. In fact, 
it possesses fully double the value of the preced- 
ing species; and yet, by careless observers, or 
even by practical farmers, has often been con- 
founded with it. Its fondness for wet situations 
is quite as decided as that of the small horned 
bird’s foot trefoil is for very dry soils; its stems 
are from one foot to three feet in length, covered 
with long and loosely-spreading hairs, and not so 
procumbent as those of Lotus corniculatus; its 
leaves are fringed with hairs similar to those 
upon the stems; and its flowers are of a duller 
hue than those of Lotus corniculatus, grow in 
groups of from six to twelve in each head, and 
bloom from about the third week in June till 
August. On clayey soils, on all kinds of moist 
soils, and on the richest kind of dry soils, it 
yields a larger produce than perennial red clover ; 
but the nutritive matter of this produce is about 
one-fifth less than that of the clover, and contains 
a very sensible and unpleasant degree of bitter 
extractive. The plant in its green state is dis- 
liked by all classes of live stock; but when made 
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into hay, it is readily eaten by deer, sheep, and 
black cattle. It matures a smaller quantity of 
seed than the small horned species, but amply 
compensates this defect by propagating itself in 
the manner of the strawberry and of stoloniferous 
grasses. It might be a very profitable substitute 
for red clover on all wet and stiff soils; but, on 
account of its large proportion of bitter and sal- 
ine principles, it requires a comparatively large 
accompaniment of other herbage. An acre of it, 
according to the Woburn experiments, yields 
21,780 lbs. of green produce, 8,1424 lbs. of dry 
produce, and 6804 lbs. of nutritive matter. 

The narrowest bird’s foot trefoil, Lotus angus- 
tissimus, grows wild on sea-beaches and on mea- 
dows near the sea, in Great Britain. It is a 
trailing annual; its stems are usually about a 
foot in height; and its flowers are yellow, and 
appear from May till August.—The diffuse bird’s 


foot trefoil, Lotus diffusus, grows on rocks in | 


England. It is a trailing annual; its stems are 
usually about 18 inches in length, and its flowers 


are yellow, and appear in May and June.—The | 
decumbent bird’s foot trefoil, Zotus decumbens, was | 


introduced to Britain from Continental Europe 
in 1816. 


appear in July and August.—Forster’s species, 
Lotus forstert, called by Forster himself and some 
other botanists Lotus decumbens, grows wild in 
fields and meadows, but principally on heathy 
grounds in England. It isa trailing perennial ; 


its stems are usually about 6 inches in length; | 


its floral footstalks are smooth, firm, strong, and 
about five times the length of the leaves; and its 
flowers are collected into umbels of five or six, 
have a bright yellow colour, and appear in July 
and August.—All the species already noticed have 


long cylindrical pods; but the esculent. species, | 
Lotus edulis, has curved pods, and is cultivated | 


in some countries for the sake of these. It was 
introduced to Great Britain from Italy in 1710; 
it is a hardy trailing annual, with stems of about 


6 inches in length; and its flowers are yellow | 
and frequently solitary, and appear in July and 


August. 

The St. James’ Island bird’s foot trefoil, Lotus 
Jacobeus, was introduced to Britain from the 
Cape Verd Islands in 1714; and is cultivated by 
our gardeners as.an ornamental greenhouse plant. 
Its stem is slender, very ligneous, and about two 
or three feet high ; its branches are slender, her- 
baceous, and very numerous; its leaves are nar- 
row, grey, slightly hoary, almost sessile, and 
sometimes trifoliate, sometimes quinquefoliate ; 
its flowers are produced on very slender footstalks 
from the sides of the stems, are collected into 
heads of four or five, have a yellowish deep pur- 
ple colour, and may be made to bloom throughout 
the whole year; and its pods are slender, taper- 
ing, and little more than an inch in length, each 
containing five or six small roundish seeds. A 
variety of it, called Lotus Jacobeus luteus, is dis- 


It is a trailing annual; its stems are | 
usually about 6 inches in length; and its flowers | 
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tinguished chiefly by the lighter colour or yellow- 
ness of its flowers.——The Cretan bird’s foot trefoil 
Lotus Creticus, is also cultivated in Britain as 
an ornamental greenhouse plant; and it was in- 
troduced about 160 years ago from the Levant. 
Its stems rise to the height of three or four feet, 
but are slender and require support; its branches 
are few and lateral; its leaves are neat, shining, 
silvery, and trifoliate, and grow from the joints 
of. the branches; its floral footstalks rise from the 
side of the branches, and have a length of two or 
three inches; and its flowers grow in heads of 
four or six, have a yellow colour, and appear from 
June till September.—These two species, as well 
as two other ornamental greenhouse kinds, are 
propagated by cuttings.—A hardy perennial her- 
baceous ornamental species, called Lotus palustris, 
was introduced a few years ago from Crete, and 
must not be confounded with the Cretan species. 
—The only other sort we can afford to notice is 
Lotus odoratus, distinguished for its fine fragrance, 
introduced about forty years ago from Barbary, 
and having the characters of an erect, deciduous, 
perennial-rooted herb. 

BIRD’S NEST,—botanically Monotropa. <A 
genus of curious plants, of the heath tribe. They 
are not true heaths, nor do they belong to the 
rhodora and rhododendron family, but constitute 
of themselves a subsection of ericee. The under- 


_ pines species, Monotropa hypopitys, grows indi- 


genously in Britain, and is met with occasionally 
on poor and gravelly open grounds, but most 
frequently in woods, under firs and beeches. It 
particularly abounds in the midland counties of 
England. Its root is fibrous, branched, and 
rather creeping; its stem is solitary, and about 
half a foot in height; and its flowers grow in a 
drooping cluster, are white in colour, and appear 
in June and July.—A species somewhat like the 
British one, and called Monotropa uniflora, was 
introduced a few years ago from North America. 
Several other species are known.—Bird’s nest is 
also the popular name of a very beautiful hot- 
house fern, of the spleenwort genus, introduced 
about twenty years ago from the East Indies,— 
Asplenium nidus.—Bird’s nest was likewise, till 
quite recently, the popular name of the wild car- 
rot, Daucus carota. 

BIRTHWORT. See AristonocHta. 

BISCUIT. A hard, dry, flat bread cake. It 
acquired its name from the old and obsolete pro- 
cess of twice-baking. It is free from yeast, and 
therefore better suited to the stomach of infants 
and dyspeptic persons than fermented bread ; and 
it is deprived of moisture by the particular me- 
thod of baking, and therefore keeps very much 
longer than loaf bread. The unleavened bread 
of the Jews, and the loaf or cake mentioned in 
several passages of the New Testament Scriptures, 
were biscuits. The modern use of the biscuit is 
very common on land, by both the luxurious and 
the dyspeptic; and it is perfectly indispensable 
during all sea-voyages which are longer in con- 
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tinuance than the usual duration of freshness in 
loaves. Sea-biscuits are baked in all large sea- 
ports for the supply of merchant-vessels, and in 
certain great manufactories for the supply of the 
national navy; and they are of two qualities, a 
finer and a coarser,—the latter more nutritive 
than the former, and made of ground wheat from 
which nothing but the bran has been separated. 
Coarse sea-biscuits are one of the most nourish- 
ing, digestible, and grateful forms of prepared 
human food.—The numerous pastry articles sold 
under the name of biscuits by confectioners, are 
exceedingly various in composition, and possess 
scarcely one property in common with true bis- 
cuits. The word biscuit has also a technical use 
in the manufacture of earthenware. 
BISCUTELLA. See Buckier Mustarp. 
BISHOPING. See Acz or Antmats. 
BISHOP’S WEED. Two annual umbelliferous 
plants, of the genera ammi and sison. The 
greater bishop’s weed, Ammz majus, is a native 
of the south of Europe, was brought to Britain 
about the middle of the 16th century, and now 
grows wild in some districts by the side of 
hedges. Its stem is firm, round, striated, and 
about two feet high; its flowers are white, form 


large umbels at the top of the stem, appear | 


in June and July, and give the plant some re- 
semblance to parsley when in bloom; and its 
seeds are ripened in August, have a warm and 
aromatic taste, and were formerly used in medi- 
cine. 
as a biennial, or sown in autumn where it is to 
remain.—The other bishop’s weed was formerly 
called Prmpinella lateriflora, but is now called 
Sison ammt. It was introduced to Britain from 
the south of Europe in 1819, grows about a foot 
high, and produces white flowers in July and 
August. 

BISMUTH. Asimple metal, of specific gravity 
9°822, or nearly ten times heavier than water. It 
is nearly as fusible as tin, and rather softer than 
copper; and, when slowly cooled, crystallizes in 
cubes. It has a reddish white colour, and appears 
as if formed of mutually adhering broad shining 
plates. It is neither very brittle nor very mal- 
leable, but breaks by a stroke, and can be reduced 
to powder. Its ores are usually metallic, not 
very widely diffused, most plentiful in Saxony, less 
plentiful in Cornwall, France, and Sweden ; and 
they generally contain cobalt. Bismuth itself 
produces no effect on the animal system; but the 
subnitrate of it has recently been introduced to 
human medicine, and will probably be introduced 
to farriery, as a valuable and very powerful drug. 
This drug is very easily prepared by the action 
of nitric acid upon the metal, and is a perfectly 
white, tasteless, and odourless powder. A dose of 
it varies from one grain to about twelve grains ; 
but is far too active and critical to be prescribed 
by any person but a regular and skilful practi- 
tioner. It acts advantageously in spasmodic 
affections, palpitations of the heart, and epilepsy, 


ae 


When the plant is cultivated, it is treated | 
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and is regarded as quite a specific in all varieties | several white spots on the side, a star or blaze 


of dyspepsia, or feebleness of stomach, in which ; in the forehead, and white fore feet. 


the organ itself is sound and merely weak. But 
an overdose acts with tremendous virulence, pro- 
duces the most violent symptoms, and may even 
occasion death. 

BISON. From other species of the ox kind, 
the bison is well distinguished by the following 
peculiarities. A long shaggy hair clothes the 
fore part of the body, forming a well marked 
beard beneath the lower jaw, and descending be- 
hind the knee in a tuft. ‘This hair rises on the 
top of the head in a dense mass, nearly as high 
as the extremities of the horns. Over the fore- 
head it is closely curled, and matted so thickly 
as to deaden the force of a rifle ball, which either 
rebounds, or lodges in the hair, merely causing 
the animal to shake his head as he heavily bounds 
along. The head of the bison is large and pon- 
derous, compared to the size of the body; so that 
the muscles for its support, necessarily of great 
size, give great thickness to the neck, and by 
their origin from the prolonged dorsal vertebral 
processes form the peculiar projection called the 
hump. This hump is of an oblong form, dimin- 
ishing in height as it recedes, so as to give con- 
siderable obliquity to the line of the back. The 
eye of the bison is small, black, and brilliant ; 
the horns are black and very thick near the head, 
whence they curve upwards and outwards, ra- 
pidly tapering towards their points. The outline 


|| of the face is somewhat convexly curved, and the 
| upper lip, on each side being papilous within, 


dilates and extends downwards, giving a very 
oblique appearance to the lateral gap of the 
mouth, in this particular resembling the ancient 
architectural bas-reliefs representing the heads 
of oxen. The physiognomy of the bison is men- 
acing and ferocious, and no one can see this 
formidable animal in his native wilds, for the 
first time, without feeling inclined to attend im- 
mediately to his personal safety. The summer 
coat of the bison differs from his winter dress, 
rather by difference of length than by other par- 
ticulars. In summer, from the shoulders back- 
wards, the hinder parts of the animal are all 
covered with a very short fine hair, that is as 
smooth and as soft to the touch as velvet. The 
tail is quite short and tufted at the end, and its 
utility as a fly-brush is necessarily very limited. 
The colour of the hair is uniformly dun, but the 
long hair on the anterior parts of the body is to 


a certain extent tinged with yellowish or rust. 


colour. These animals, however, present little 
variety in regard to colour.—In Plate VIII. we 
have given figures of the bison from the work of 
the eminent American naturalist, to whose pages 
we are also indebted for the present article. 
Some varieties of colour have been observed, 
although the instances are rare. A Missouri 
trader informed the members of Long’s exploring 
party, that he had seen a greyish white bison, 
and a yearling calf, that was distinguished by 


Mr. J. 
Doughty, an interpreter to the expedition, saw 
in an Indian hut a very well prepared bison 
head, with a star on the front. This was highly 
prized by the proprietor, who called it his Great 
Medicine, for, said he, “the herds come every 
season to the vicinity to seek their white-faced 
companion.” 

In appearance, the bison cow bears the same 
relation to the bull that is borne by the domestic 
cow to her mate. Her size is much smaller, and 
she has much less hair on the fore part of her 
body. The horns of the cow are much less than 
those of the bull, nor are they so much concealed 
by the hair. The cow is by no means destitute 
of beard, but though she possesses this conspi- 
SioudnGadars it is quite short when compared 
with that of her companion. From July to the 
latter part of December, the bison cow continues 
fat. Their breeding season begins towards the 
latter part of July, and continues until the be- 
ginning of September, and after this month, the 
cows separate from the bulls in distinct herds, 
and bring forth their calves in April. The calves 
rarely separate from the mother before they are 
one year old, and cows are frequently seen ac- 
companied by calves of three seasons. 

The flesh of the bison is somewhat coarser in 
its fibre than that of the domestic ox, yet travel- 
lers are unanimous in considering it equally sa- 
voury as an article of food; we must, however, 
receive the opinions of travellers on this subject 
with some allowance for their peculiar situations, 
being frequently at a distance from all other 
food, and having their relish improved by the 
best of all possible recommendations in favour of 
the present viands—hunger. It is with reason, 
however, that the flesh is stated to be more 
agreeably sapid, as the grass upon which these 
animals feed is short, firm, and nutritious, being 
very different froma the luxuriant and less saline 
grass produced on a more fertile soil. The fat of 
the bison is said to be far sweeter and richer, and | 
generally preferable to that of the common ox. 
The observations made in relation to the bison’s 
flesh, when compared with the flesh of the do- 
mestic ox, may be extended to almost all wild 
meat, which has a peculiar flavour and raciness 
that renders it decidedly more agreeable than 
that of tame animals, although the texture of 
the flesh may be much coarser and the fibre by 
no means as delicate. 

Of all the parts of the bison that are eaten, the 
hump is the most famed for its peculiar richness 
and delicacy; because, when cooked, it is said very 
much to resemble marrow. The Indian mode of 
cooking the hump is to cut it out from the verte- 
bree, after which the spines of bone are taken out, 
the denuded portion is then covered with skin, 
which is finally sewed to the skin covering the 
hump. The hair is then singed and pulled off, and 


the whole mass is put in a hole dug in the earth 
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for its reception, which has been previously heated 
by a strong fire in and over it the evening pre- 
vious to the day on which it is to be eaten. It 
is then covered with cinders and earth about a 
foot deep, and a strong fire made over it. By 
the next day at noon, it is fit for use. The 
tongues and marrow bones are also highly es- 
teemed by the hunters. ‘To preserve the flesh 
for future use, the hunters and Indians cut it 
into thin slices and dry it in the open air, which 
is called jerking; this process is speedily finished, 
and a large stock of meat may thus be kept for a 
considerable length of time. From the dried 
flesh of the bison the fur-traders of the American 
north-west prepare a food which is very valuable 
on account of the time it may be preserved with- 
out spoiling, though it will not appear very allur- 
ing to those who reside where proliions are 
obtained without difficulty. The dried bison’s 
flesh is placed on skins and pounded with stones 
until sufficiently pulverized. It is then separated 
as much as possible from impurities, and one- 
third of its weight of melted tallow of the animal 
is poured over it. This substance is called pem- 
mican, and being packed firmly in bags of skin 
of a convenient size for transportation, may be 
kept for one year without much difficulty, and 
with great care, perhaps two years. During the 
months of August and September the flesh of the 
bison bull is poor and disagreeably flavoured ; 
they are, however, much more easily killed, as 
they are not so vigilant as the cows, and some- 
times allow the hunter to come up with them 
without much difficulty. Lewis and Clarke relate 
that once approaching a large herd, the bulls 
would scarcely move out of their way, and as 
they came near, the animals would merely look 
at them for a moment, as at something new, and 
then quietly resume their grazing. 

The general appearance of the bison is by no 
means attractive or prepossessing, his huge and 
shapeless form being altogether devoid of grace 
and beauty. His gait is awkward and cumbrous, 
although his great strength enables him to run 
with very considerable speed over plains in sum- 
mer, or in winter to plunge expeditiously through 
the snow. The sense of smelling is remarkably 
acute in this animal, and it is remarked by 
hunters that the odour of the white man is far 
more terrifying to them than that of the Indian. 
From the neighbourhood of white settlements 


they speedily disappear: this, however, is very 


justly accounted for by Mr. Say, who attributes 
it to the impolitic and exterminating warfare 


which the white man wages against all unsub- 


dued animals within his reach. To the Indians 
and visitors of the western regions the bison is 
almost invaluable; we have mentioned that they 
supply a large part of the food used by the na- 
tives, and covering to their tents and persons, 
while in many parts of the country there is no 
fuel to be obtained but the dried dung of this 
qe The Indians always associate ideas of 
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enjoyment with plenty of bison, and they fre- 
quently constitute the skull of one of them their 
‘Great Medicine” They have dances and cere- 
monies that are observed previous to the com- 
mencement of their hunting. 

The herds of bison wander over the country in 
search of food, usually led by abullmost remarkable 
for strength and fierceness. While feeding, they 
are often scattered over a great extent of country, 
but when they move in mass they form a dense, 
almost impenetrable column, which, once in mo- 
tion is scarcely to be impeded. Their line of 
march is seldom interrupted even by considerable 
rivers, across which they swim without fear or 
hesitation, nearly in the order that they traverse 
the plains. When flying before their pursuers, 
it would be in vain for the foremost to halt or 
attempt to obstruct the progress of the main 
body, as the throng in the rear still rushing on- 
ward, the leaders must advance, although de- 
struction awaits the movement. The Indians 
take advantage of this circumstance to destroy 
great quantities of this favourite game, and, cer- 
tainly, no mode could be resorted to more effec- 
tually destructive, nor could a more terrible 
devastation be produced, than that of forcing a 
numerous herd of these large animals to leap 
together from the brink of a dreadful precipice, 
upon a rocky and broken surface, a hundred feet 
below. When the Indians determine to destroy 
bison in this way, one of their swiftest footed and 
most active young men is selected, who is dis- 


guised in a bison skin, having the head, ears, 


and horns adjusted on his own head, so as to 
make the deception very complete, and thus ac- 
coutred, he stations himself between the bison 
herd and some of the precipices, that often extend 
for several miles along the rivers. The Indians 
surround the herd as nearly as possible, when, at 
a given signal, they show themselves and rush 
forward with loud yells. The animals being 
alarmed, and seeing no way open but in the 
direction of the disguised Indian, run towards 
him, and he, taking to flight, dashes on to the 
precipice, where he suddenly secures himself in 
some previously ascertained crevice. The fore- 
most of the herd arrives at the brink—there is 
no possibility of retreat, no chance of escape: the 
foremost may for an instant shrink with terror, 
but the crowd behind, who are terrified by the 
approaching hunters, rush forward with increas- 
ing impetuosity, and the aggregated force hurls 
them successively into the gulf, where certain 
death awaits them. It is extremely fortunate 
that this sanguinary and wasteful method of kill- 
ing bisons is not very frequently resorted to by 
the savages, or we might expect these animals ina 
few years to become almost entirely extinct. The 
waste is not the only unpleasant circumstance 
consequent on it; the air for a long time after 
is filled with the horrible stench arising from the 
putrefying carcases not consumed by the In- 


dians after such an extensive and indiscriminate 
25 


| 
| 


| 


and tedious: 


i At night it is impossible for persons to sleep near 
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slaughter. For a very considerable time after 
such an event, the wolves and vultures feast 
sumptuously and fatten to tameness on the dis- 
gusting remains, becoming so gentle and fearless 
as to allow themselves to be approached by the 
human species, and even to be knocked down 
with a stick, near places where such sacrifices 
of bison have been made. Lewis and Clarke be- 
stowed the name of Slaughter River on one of the 
tributaries of the Mississippi, in consequence of 
the precipices along its sides having been used 
by the. Indians for this mode of killing the bison. 

A better and more common way of killing 
bison is that of attacking them on horseback. 
The Indians, mounted and well armed with bows 
and arrows, encircle the herd and gradually drive 
them into a situation favourable to the employ- 
ment of the horse. They then ride in and single 
out one, generally a female, and following her as 
closely as possible, wound her with arrows until 
the mortal blow is given, when they go in pur- 
suit of others until their quivers are exhausted. 
Should a wounded bison attack the hunter, he 
escapes by the agility of his horse, which is 
usually well trained for the purpose —In some 
parts of the country, the hunter is exposed to a 
considerable danger of falling, 1 in consequence of 
the numerous holes made in the plains by the 
badger. 

The skins of the bison furnish the Indians and 
Whites with excellent robes, for bedding, cloth- 
ing, and various purposes. These are most 
usually the skin of cows, as the hide of the bull 
is too thick and heavy to be prepared in the way 
practised by the squaws, which is both difficult 
This consists in working the hide, 
moistened with the brains of the animal, be- 
tween the hands, until it is made perfectly sup- 
ple, or till the thick texture of the skin is re- 
duced to a porous and cellular substance. These 
robes form an excellent protection from rain, 
when the woolly side is opposed to it, and against 
the cold when the woolly surface is worn next 
the skin, But when these robes are wet, or for 
a considerable time exposed to ines, they 
are apt to spoil and become unpleasant, as the 
Indian mode of dressing has no other effect than 
to give a softness and a pliancy to the weather. 
On these robes the Indians frequently make 
drawings of their great battles and victories; a 
great variety of such painted robes are to be seen 
in the Philadelphia Museum. The hair of the 
bison has been used in the manufacture of a 
coarse cloth, but this fabric has never been ex- 
tensively employed. 

We have already adverted to the great num- 
bers of these animals which live together. They 
have been seen in herds of three, four, and five 
thousand, blackening the plains as far as the eye 
could view. Some travellers are of opinion that 


‘they have seen as many as eight or ten thousand 


in the same herd, but this is merely a conjecture. 


cinal plant, of the polygonum genus. 


_BISTORT. 


them who are unaccustomed to their noise, which 
from the incessant lowing and roaring of the 
bulls, is said very much to resemble distant thun- 
der. Although frequent battles take place be- 
tween the bulls, as among domestic cattle, the 
habits of the bison are peaceful and inoffensive, 
seldom or never offering to attack man or other 
animals, unless outraged in the first instance. 
They sometimes, when wounded, turn on the ag- 
gressor, but it is only in the rutting season that 
any danger is to be apprehended from the fero- 
city and strength of the bison bull. At all other 
times, whether wounded or not, their efforts are 
exclusively directed towards effecting their es- 
cape from their pursuers, and at this time it does 
not appear that their rage is provoked particu- 
larly byjgm attack on themselves, but their un- 
usual epidity is indiscriminately directed 
against all suspicious objects.—Godman’s Natural 
History. 

BISTORT, or SyaxEwEED,—Dbotanically Poly- 
gonum Bistorta. A perennial, herbaceous, medi- 
It grows 
in moist shady places, and in meadows and pas- 
tures of Great Britain; and occurs in Siberia, 
Japan, and many parts of continental Hurope, 
generally in similar situations as in Britain, but 
occasionally on alpine ground, at the elevation of 
even about 4,500 feet above sea-level. Its root 
is ligneous, contorted, thick, and creeping; its 
stem is solid, smooth, leafy, jointed, swelling at 
the joints, somewhat nodding at the top, and 
usually from 18 to 24 inches high; its leaves 
are entire, waved in the edge, a fine green above, 
smooth below, the lower ones heart-shaped, lan- 
ceolate, and standing on long winged footstalks, 
and the upper ones ovate and almost sessile; and 


its flowers are small, of a pale rose colour, and | 
collected into a close oblong spike of one inch and ||. 


a half in length, and appear from May till Sep- 
tember. 

The dried root has a very austere taste, but no 
smell; contains a large proportion of tannin, 
some gallic acid, and much starch, and gives up 
its medicinal principles in the form of extract in 
water. It is employed externally, in human 
pharmacy, in the form of lotion, for spongy 
gums and bad ulcers; and internally, in various 
forms, for dyspepsia, hemorrhage, prolonged dy- 
sentery, and, in general, as a tonic and an astrin- 
gent. White says respecting the use of bistort 
in farriery, “‘ The roots of this plant are consi- 
dered the most powerful of the vegetable astrin- 
gents; they have been recommended as a styp- 
tic to restrain hemorrhages; but ought never 
to be depended on for this purpose. Many ima- 


-ginary virtues have been attributed to this plant; 


perhaps as a powerful astringent, it may be use- 
ful in certain cases of diarrhoea, particularly that 
to which horned cattle are subject. The dose is 
from half an ounce to an ounce, and may be given 
either in powder, or boiled in water and mone 
into a drench. . 
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The alpine bistort, Polygonum viviparum, is 
also a herbaceous perennial, but differs in both 
habit and chemical principle from the snakeweed 
bistort. It grows on lofty pastoral mountains in 
Great Britain, either among the moist sward or 
in moist fissures of rocks. Its root is somewhat 
astringent, but not medicinal; its stem seldom 
exceeds 6 inches in height; and its flowers are 
stalked and whitish green, and appear from May 
till September. 

BIT. The iron part of a bridle, put into a 
horse’s mouth, and of chief use for restraining 
and controlling him. Many a bit is too sharp, 
and sometimes ulcerates the base of the mouth, 
and wears part of the lower jaw down to the 
bone, or tears portions of it away. Little sores 
in the mouth, usually ascribed to ee of 
the bit, are far oftener occasioned by contusions 
either from a sharp bit, or from a too severe use 
of a moderate one. Extreme play of the bit is 
sheer wanton cruelty to a docile animal, and may 
sometimes provoke an obstinate one so to rear as 
to endanger both himself and his rider. 

BITE. A wound inflicted on one animal with 
the teeth of another. An ordinary bite must be 
treated as a lacerated wound; and a venomous 
bite, whether inflicted by a reptile or by a hydro- 
phobous quadruped, must be treated first for the 
extraction of the poison, and next for the heal- 
ing of the incision. See the articles Wounps and 
Porson, 

BITHWORT. See AristonocHta. 

BITTER OAK. See Oax. 

BITTER PRINCIPLE. The extractive por- 
tion of many plants is often termed bitter extract, 
or bitter extractive, from its possessing a bitter 
taste; and it was formerly divided into mild, 


* 


- acrid, and narcotic. 


The bitter portions of plants, if fresh, are 
pressed, or if dry, are extracted with water, and 
the juice or solution concentrated by evaporation, 
when a deposit usually takes place, consisting of 
albumen, apothem, and insoluble salts of lime, 
&c. The filtered liquor is evaporated to an ex- 
tract, and treated with dilute alcohol, which ex- 
tracts the bitter principle in a purer state, leaving 
starch, gum, salts, &c. 

Prepare an extract of the plant directly with 
dilute alcohol and treat it with water, which 
dissolves the bitter, leaving resin. In either case 
the solution yields, by evaporation, a dark-col- 
oured extract, which, besides the bitter, contains 


resin, sugar, colouring matter, and various salts. |. 


Absolute alcohol removes resin and some salts; 
some of the salts may also be removed by adding 
sulphuric acid to the tincture, and forming sul- 
phates insoluble in alcohol, while the excess of 
sulphuric acid is removed by carbonate of lead. 
Sugar is removed by fermentation. The colour- 
ing matters are removed by neutral acetate of 
lead. To the filtered solution add basic acetate 
of lead, wash the precipitate with a little cold 
water, suspend it in water, decompose it by sul- 


BITTER PRINCIPLE. 


The 


phuretted hydrogen, filter, and evaporate. 
bitter principle thus obtained is probably not al- 
ways free from a little foreign admixture. 

The bitter principle is uncrystallizable, yellow- 
ish or brownish, translucent, and, after perfect 
drying, brittle, with conchoidal fracture, and 
pulverizable. It is heavier than water, inodor- 
ous, with a pure bitter taste, soluble in water and 
spirit of wine, but not in absolute alcohol, ether, 
or the oils. Subjected to dry distillation it yields 
gases, an acid, generally an ammoniacal liquid, 
empyreumatic oil, and charcoal. It burns with a 
feeble flame in the air, leaving a porous charcoal, 
which generally yields ashes by combustion. 

By repeated evaporation, or by the action of 
chlorine, it deposits apothem. Its solution is 
rendered darker by alkali without precipitation. 
Alumina, most metallic oxides, and especially 
basic acetate of lead, form insoluble or difficultly 
soluble precipitates. It does not precipitate with 
gelatin. Many bitters are abstracted from a solu- 
tion by boiling with bone-black, with which they 
enter into combination. The above properties 
are general, and subject to exceptions from the 
presence of other substances. 

The exact chemical character of the different 
kinds of bitter has not been determined, nor is it 
at all probable that they will agree in their con- 
stitution, or other essential characteristics. The 
following list comprises some of those best deter- 
mined, which are free from nitrogen, and have a 
neutral reaction :— 

Absinthiin, flowers of Artemisia absinthium. 

Aloin, Aloé spicata. 

Bryonin, root of Bryonia alba. — 

Cathartin, leaves of Cassia lanceolata. 

Cetrarin, Cetraria Islandica. 

Colocynthin, seed-pulp of Cucumis Colocynthis. 

Columbin, root of Menispermum palmatum. 

Cusparin, bark of Galipea cusparia. 

Daphnin, Daphne Mezereum, &c. 

Elaterin, fruit of Momordica elaterium. 

Ergotin, Ergot of Rye. 

Fraxinin, bark of Fraxinus excelsior. 

Gentianin, root of Gentiana lutea. 

Hesperidin, spongy part of Orange-rind. 

_Ilicin, leaves of Wex aquifolium. 

Lactucin, lactuca sativa, &c. 

Liriodendrin, root-bark of Liriodendron tulipifera, 

Lupulin, female flowers of Humulus Lupulus. 

Olivil, Gum-resin of Olea Europea. 

Olivin, leaves of do. do. 

Picrolichenin, Variolaria amara. 

Picrotoxin, Menespermum cocculus. 

Phyllyrin, bark of Phillyrea media. 

Quassiin, wood of Quassia amara. 

- Scillitin, bulb of Scilla maritima. 

Tanacetin, Tanacetum vulgare. 

Tanghinin, seeds of 'Tanghinia Madagascariensis. 

Xanthopicrin, bark of Xanthoxylon Clava Her- 

culis. 

Bitters are so generally known to act as tonics, 
strengthening the stomach, improving the appe- 
tite, and assisting digestion, that they are popu- 
larly termed stomachics. A deficier.t supply of 
bitter matter, either in any one plant or in ac- 
companying articles of food, prevents saccharine 
matter from having a nourishing and fattening 


436 BITTERSWEET. 
effect, occasions gummy matter to glide from the 
stomach and pass through the intestines without 
yielding more than a mere fraction of its nutri- 
tiousness, and causes food of a watery kind, such 
as cattle obtain in moist meadows and wet pas- 
tures, to produce rot and several other diseases. 
The highly nourishing powers of both gum and 
sugar upon man and the lower animals, and the 


highly fattening power of succulent herbage upon 
|, cattle, are thus altogether dependent on the diges- 


tive aid of bitters. But if used as more than a 
mere condiment to the healthy stomach, or as a 
tonic for the restoration of impaired powers of 
digestion, bitters enrich the secretion, increase 


| the blood, create a plethoric habit, and originate 


inflammatory action and other forms of disease. 
Bitters act most beneficially, in cold and damp 
districts, for preventing ague and intermittent, 


| fever, or, in a warm and debilitating climate, for 
| preventing languor. 
| and prevalence of leanness among the live stock 


The frequency of disease 


of a farm, may often be very distinctly traceable 
to the want of a sufficient intermixture of bit- 
terish plants in the herbage; and the tendency 


_to aguish disorders among the inhabitants of 
| fenny districts might often be in a great degree 


counteracted, by the general and judicious use of 
bitters in spring and autumn. 
BITTERSWEET,—botanically Solanum Dul- 
camara. A perennial deciduous climbing plant, 
of the nightshade genus. It is sometimes called 
perennial climbing nightshade. It grows wild in 
hedges and thickets, near rivers and ditches, and 
in other damp and shady situations in Great 
Britain. Its stem is woody, of a bluish colour, 


| about three feet in length, but capable of being 


trained to ten feet, and emitting, when bruised 
or broken, a disagreeable odour similar to that of 
rotten eggs; its flowers have a beautiful violet 
or purple colour, with yellow streaks in their 
middle, and appear in June and July; and its 
berries are oblong-oval, red, juicy, bitter, and 
poisonous, and become ripe in August. ‘Two 
varieties with respectively white and variegated 
flowers also grow wild in Britain, and have a 
taller habit than the normal plant. Bittersweet 
is sometimes planted in gardens in the vicinity of 
London, to cover arbours or shady walls, in situ- 
ations where few other climbing plants will grow; 
and cuttings or small stems of it are sometimes 
placed in glasses of water in rooms, and they 
there continue for a long time green and growing, 
and putting out leavesand branches. A decoction 
of the sliced stem and young shoots has long been 
known as a medicine, but is far too active to be 
used by a quack or a mere domestic practitioner. 

BITTER VETCH, —botanically Orodus. A 
genus of herbaceous ornamental plants, of the 
pea tribe. About fifty species are known to 
botanists; and between thirty and forty of these 
exist in a living state in Great Britain. One of 


BITTER VETCH. 


the loose - flowered, the beautiful, the hairy, 
and the lathyrus-like, have one-paired leaves, 
with ovate or linear leaflets, and most of the 
others have many-paired leaves, with in some 
instances broad leaflets, and in others very nar- 
row leaflets ;—three, the tuberous, the sylvan, 
and the black, are indigenous in Britain, and 
most of the others are natives of continental Ku- 
rope. Nearly all the native and introduced spe- 
cies deserve a place in the flower garden, on ac- 
count of their elegant papilionaceous flowers, 
and will grow on any soil, and can easily be pro- 
pagated either from seeds or by dividing the 
roots; but in no instance are they equal to any 
of our present field legumes or agricultural plants. 
We can afford a fuller notice of only two of the 
indigenous and one of the exotic species as ex- 
emplifications of the genus. 

The tuberous species, or common bitter vetch, 
or heath pea, Orobus tuberosus, grows wild in 
mountainous woods and pastures, affords to the 
hardy highlander both luxury and food, and may 
be regarded as a culinary plant of the Welsh and 
Scottish Highlands. Its root is creeping, knobbed, 
externally blackish, and internally sweet and nu- 
tritious; its stem is simple, erect, compressed, 
winged, and about a foot high; its leaves are 
alternate, smooth, darkish green, and compound, 
consisting of two or three pairs of elliptico-lan- 
ceolate leaflets, and a projecting axis; its flowers 
have a purple ground-colour, with brilliant varie- 
gations of crimson, blue, and flesh-colour, and 
are produced in long-stalked, loose, axillary clus- 
ters; and its pods are long, cylindrical, and pen- 
dulous, and become black when ripe. 

The sylvan species, Orobus sylvaticus, grows 
wild in the mountainous woods of Great Britain, 
and is particularly abundant in Cumberland and 
Wales. Its root is woody, tough, and deeply set 


in the soil; its stems are numerous, recumbent | 


or spreading, hairy, somewhat branched, and 
about two feet in length; its leaves grow from 
the joints of the stems, and have each about ten 
or eleven pairs of ovate-lanceolate leaflets, ranged 
close to one another along the midrib; its floral 
footstalks rise from the wings of the leaves, and 
are three inches in length; its flowers grow in a 
close spike or cluster, are cream-coloured, crim- 
son-streaked, and purple-tipped, and appear from 
May till July; and its pods are compressed, 
ovate - oblong, and comparatively shorter than 
those of most of the other species. 

The Pyrenean species, Orobus pyrenaicus, grows 
wild on the Pyrenean mountains, and was intro- 
duced thence to Great Britain about the close of 
the 17th century. Several stems rise from one 
root, and are smooth, branched, and about two 


feet in height; each leaf consists of four pairs of 


spear-shaped leaflets, each of which has three 
longitudinal veins; the floral footstalks are long, 
and rise from the wings of the leaves; the flowers 


the latter, the rock species, is a hardy annual, | have a purple colour, are ranged in a loose spike 


and all the others are hardy perennials ;—four, | toward the upper part of the stem, and appear in 
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May and June.—The other species at present 
grown most commonly in gardens are those de- 
sisnated luteus, albus, vernus, varius, and lathy- 
roudes. 

BITUMEN. Another name for asphalt; but 
the term d%twmen may rather be employed gener- 
ically to denote the compounds of carbon and 
hydrogen with or without oxygen, existing in 
asphalt, petroleum, coal, &c., so that the terms 
bituminous slate, coal, &c., are properly employed, 
although their constituents are combined in vary- 
ing proportions. For the chemical characters 
refer to AspHaLT, Perroneum. Bituminous sub- 
stances are, amber, asphalt, berengelite, coal, 
elastic bitumen, fossil copal, guayaquillite, har- 
tite, hatchetine, idrialin, ixolyte, middletonite, 
ozokerite, petroleum, retinasphalt, and rock tar. 


Asphalt enters into the composition of some, 


black varnishes, and rock-tar boiled to a certain 
consistency may be employed alone while hot, 
especially if some resin be fused with it. Bitu- 
minous mastic, or asphalt, has been extensively 
employed in France, and has received some at- 
tention for covering roofs, pavements, floors, and 
lining cisterns. A bituminous limestone is ground 
and.added to one-fifth of its weight of asphaltum, 
fused in an iron kettle, and when sufficiently 
homogeneous it is spread over the surface to be 
covered. A mixture of coarse and fine pebbles, 
fragments of brick, stone, &c., are often intro- 
duced into the mass for pavements. Coal -tar 
yielding by evaporation a pitch resembling as- 
phalt, but more brittle when cold, may be em- 
ployed as a substitute for asphalt, mixed with 
lime, pounded brick, and stones. When asphalt 
is employed for the floor of a hall, or entrance, 
to which it is well adapted, it may be ornamented 
with any device by impressing in its surface 
while hot small peebles of the same or different 
colours. 

BITUMINOUS SHALE. Slates impregnated 
with bitumen, which is sometimes so abundant 
that they may be employed as fuel. The slates 
containing iron pyrites are also employed in the 
manufacture of alum. The bituminous impreg- 
nation of the copper-slate of Germany allows it 
to be treated metallurgically for copper, notwith- 
standing its small content of copper-pyrites. 

BIXA. See Annorra. 

BLACK. A colour caused by the refraction of 
all the rays of light. When all the rays are pre- 
sent or reflected, the effect is whiteness; and 
when all are absent or refracted, the effect is 
blackness.—A black colour in horses, especially 
a glossy jet black, well marked, and without 
much intermixture of white, is highly esteemed. 
Any considerable proportion of white, especially 
when it spreads round the eyes, or a great way 
up the legs, adds nothing to either goodness or 
beauty. The black horses of Hngland have 
usually more white than the black horses of any 
other country, particularly those of Denmark, 
Holland, Spain, and Arabia. Yet a star or blaze 
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of white, or a white muzzle, or a tipping of one 
or more of the feet with white, always looks well 
and lively, and is regarded by some persons as 
an indication that the animal is better tempered 
than if he were wholly black. Some blackish 
horses have brown muzzles and brownish flanks, 
and are often called black browns; some have a 
lighter colour about the muzzle, and are called 
mealy-mouthed ; and some have a white circle 
round their eyes, and sometimes more or less 
white upon the hips, and are called pigeon-eyed. 
Blackish horses which partake most of the brown 
admixture, are generally the strongest in consti- 
tution. 

BLACK BENT. See Anorrcurts. 

BLACKBERRY. See Currant and BRamBre. 

BLACK BINDWEED. See Binpweep. 

BLACKBIRD,—scientifically Merula vulgaris. 
A well known singing-bird, of the merulide or 
thrush family. The male with his yellow bill, 
and jet black plumage, is so universally known 
in Britain as not to need description. The female 
has blackish brown bill and legs, brownish-black 
plumage above, and umber-brown plumage on 
the breast, the margin of each feather passing 
into greyish-white. The young have similar 
colours to those of the female; and the males 
acquire their yellow bill and jet black plumage 
only after the second moult. Albine blackbirds, 
or varieties of white and cream colours, are some- 
times seen. 

The blackbird is generally but not always shy. 
It frequents hedges, thickets, shrubberies, and 
large gardens, feeds on slugs, shell-snails, insects, 
pease, currants, and cherries, and, when surprised 
or disturbed, utters a sharp cry of alarm, and 
escapes to the shelter of the nearest dense foliage. 
It often makes much havoc in a garden, but it 
compensates for this, not alone by its rich song, 
but by its destruction of snails and slugs.—The 


blackbird begins early in spring to build its nest, | 


and usually selects for it a thickset hedge, an 
isolated close bush, a low ivied tree, or any simi- 
lar situation. It builds with mosses, root fibres, 
and small sticks, lays on an interior coat of mud 
plaster, and finishes with a lining of fine dry 
grass. The eggs are four or five in number, of a 
bluish green, variegated with darker tints; and 
two or sometimes three broods are hatched dur- 
ing the spring and summer. _ 

BLACK CANKER. See Turnip-F ty. 

BLACKCAP, — scientifically Curruca atrica- 
pula. A singing bird, of the sylviadz or warbler 
family. It occurs throughout the most of Europe, 
particularly in the northern and eastern districts ; 
and it arrives in Britain about the middle of 
April, and leaves about the end of September. It 
is inferior only to the nightingale in the richness 
of its melody, and is popularly called the mock 
nightingale in Norfolk and other parts of Britain. 
The male is nearly six inches in length, and about 
41 drachms in weight. His bill is brown; his 
irides, dark hazel; the upper part of his head, 
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black ; the back of his neck, ashy brown; the 
upper parts of his body, grey with a tinge of 
green; his quills and tail, dusky and edged with 
dull green ; his breast and belly, light ash colour ; 
and his legs and feet, bluish grey or lead-colour. 
The female is larger than the male; her plumage 
is darker and more tinged with green; and the 
crown of her head is of an umber-brown or rusty 
colour. The young, when they leave the nest, 
have similar plumage to that of the female. The 
blackcap frequents hedges, orchards, and gardens, 
and builds its nest among brambles or nettles, or 
in alow bush. When singing in its wild state, 
it secretes itself among dense foliage, and is very 
rarely seen; and, like the nightingale, it prolongs 
its song far into the night. When caged, it soon 
learns the notes of the nightingale or the canary, 
has highly attractive properties as a mocking- 
bird, and is in high esteem for its melody. 
BLACK CATTLE. See Carrzez. 
BLACKCOCK, or Brack Grouszn,—scientifically 
Tetrao tetric. A large game bird of the tetraon- 
ide or grouse family. The male is popularly 
called blackcock and heathcock; the female is 
popularly called grey hen; the young birds are 
popularly called poults; and all have a prominent 
place in the popular designation of grouse. The 
blackcock is somewhat plentiful in Holland, 
France, and Germany; it abounds in Denmark, 
Sweden, Norway, and Russia; it occurs sparingly 


heaths of the southern and central counties of 
England; and it abounds among the mountains 
of Northumberland and of the highland districts 
of Scotland. This noble bird is the largest and 
most beautiful of British grouse, and a chief or- 
nament of British ornithology. The male weighs 
about four pounds, and is larger than the female; 
his general colour is deep black; each wing is 
marked with a band of white; his upper surface 
glitters with brilliant steel blue and purple re- 
flexions; and his tail is forked, and terminates 
in outward curls. The female weighs only about 
two pounds; her upper surface is orange brown, 
speckled and barred with black; her breast is 
chestnut brown, barred with black; her greater 
wing-coverts are tipped with white; and her tail 
is ferruginous, spotted with black, and slightly 
forked. 

Selby says, respecting the haunts and habits of 
this bird, ‘The bases of the hills in heathy and 
mountainous districts, which are covered with a 
natural growth of birch, alder, and willow, and 
intersected by morasses clothed with long and 
coarse herbage, as well as the deep and wooded 
glens so frequently occurring in extensive wastes, 
are the situations best suited to the habits of 
these birds, and most favourable to their increase, 
During the months of autumn and winter, the 
males associate, and live in flocks, but separate 
in March or April; and, being polygamous, 
each individual chooses some particular station, 
from whence he drives all intruders, and for the 


among the mountains of Wales, and the wild. 
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possession of which, when they are numerous, 
desperate contests often take place. At this sta- 
tion, he continues every morning during the pair- 
ing season, beginning at daybreak, to repeat his 
calls of invitation to the other sex. At this sea- 
son, his plumage exhibits the richest glosses, and 
the red skin of his eyebrows assumes a superior 
intensity of colour. With the cause that urged 
their temporary separation, their animosity ceases; 
and the male birds again associate, and live har- 
moniously together. The female deposits her 
eggs in May; they are from six to ten in number, 
of a yellowish grey colour, blotched with reddish 
brown. The nest is of mest artless construction, 
being composed of a few dried stems of grass, 
placed on the ground under the shelter of a tall 
tuft or low bush, and generally in marshy spots 
where long and coarse grasses abound. The young 
of beth sexes at first resemble each other, and 
their plumage is that of the hen, with whom they 
continue till the autumnal moult takes place; at 
this time the males acquire the garb of the adult 
bird, and, quitting their female parent, join the 
societies of their own sex. The food of the black 
grouse, during the summer, chiefly consists of 
the seeds of some species of juncus, the tender 
shoots of heaths, and insects. In autumn, the 
crowberry or crawcrook, Hmpetrum nigrum, the 
cranberry, Vaccrnvum oxycoceus, the whortleberry, 
Vaccinium vitis idea, and the trailing arbutus, 
Arbutus uva ursi, afford it a plentiful subsistence. 
In winter, and during severe and snowy weather, 
it eats the tops and buds of the birch and alder, 
as well as the embryo shoots of the fir tribe, 
which it is well enabled to obtain, asit is capable 
of perching upon trees without difficulty. At 
this season of the year, in situations where arable 
land is interspersed with the wild tracts it in- 
habits, descending into the stubble grounds, it 
feeds on grain.” 

BLACK CURRANT. See Currant. 

BLACK DOLPHIN. See Aputs. 

BLACK DYE. The basis of black dyes for all 


organic fabrics is the tannogallate of iron; but | 


the modes of application vary with the nature of 
the fabric, whether silk, wool, or cotton. The 
finest blacks are obtained by a combination of 
colours; thus a rich black is imparted to wool 
by grounding it with a deep indigo-blue, then 
passing it through logwood, galls, or sumach, and 
finally through a bath of these with copperas and 
verdigris, or immediately through the latter, 
BLACK FLY. See Fry. 
BLACK-LEG, or Lue Evin. A formidable dis- 
ease in the legs and sometimes in the neck of 


sheep. It is frequent in the midland counties of 


England, and is called the wood-evil in Stafford- 
shire. The hoof or the knee is usually the first 
seat of it; and this swells, and makes the sheep 
quite lame. The diseased limb is generally cov- 
ered with small blisters, filled with a bluish fluid: 
and the skin is of the same colour, and soon 
breaks into ulcers. The part affected should be 


a 


So  — 
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cleared from wool, well cleansed with soapy water, 
and dressed with basilicon rendered caustic by 
the addition of a little red precipitate, or with 
any similar caustic ointment; or the sores may 
be thinly powdered with a little pulverized burnt 
alum, and the whole limb wrapped in a cloth 
thinly spread with the scab ointment.—When 
the disease attacks the neck, it causes the sheep 
to carry the neck awry; and it may be treated 
in a similar manner as when it attacks the legs. 
—The name black-leg is also one of several pro- 
vincial designations given to inflammatory fever 
in the cow. See the articles Frver and Inriam- 
MATION. 

BLACKMUZZLE. A disease in the face of 
sheep. It isan erysipelatic eruption on the nose, 
and sometimes extends up the face. It resembles 
scab in outward appearance, but does not arise 
from the same cause, and is not contagious. In 
lambs, it has been ascribed to cutaneous affection 
in the teats or udder of the dam; but it is nei- 
ther peculiar to lambs, nor of common occurrence 
at any age; yet as it is always limited to the 
face, and generally spreads from the nose, it pro- 
bably arises from some cause connected with 
feeding. A mild mercurial ointment, holding in 
combination some resin and some Venice turpen- 
tine, will easily cure this disease. 

BLACK OATS. See Oats. 

BLACK PALMER. See Turnip-Fty. 

BLACKTHORN, or Stoz-Tres,—botanically 
Prunus spinosa. A large, rigid, spiny bush, bear- 
ing rosaceous flowers, and drupaceous plum-like 
fruit. It is a common indigenous plant through- 
out Great Britain, frequently growing in hedges, 
thickets, banks of streams, and road-side wastes, 
and generally known for its small, beautiful, 
austere drupes. It is quite equal in beauty to 
some of our highly esteemed ornamental shrubs; 
but is prevented, by its commonness, from being 
introduced to shrubberies, or even noticed as 
handsome. It usually grows to the height of 
about 15 feet; and it blooms in March and April, 
and matures its fruit toward the end of autumn. 
It has been frequently used for making quickset 
hedges; but, in consequence of its greater lia- 
bility to fail, of its running more into the ground, 
of its greater tendency to expend its power in 
throwing up suckers, it is not so suitable for this 
purpose as the common hawthorn. Yet it serves 
much better, asa cut plant, for dead hedges or for 
filling gaps, both because it keeps longer fresh, and 
because it offers a firmer resistance to cattle. It 
has been regarded by some botanists as holding 
the same relation to all the varieties of the garden 
plum which the crab-tree holds to most of the 
cultivated varieties of the apple; but it is ob- 
viously an altogether distinct species from both 
the plum and the bullace. Its small glossy black 
drupes are greedily sought after by the children 
of the peasantry in many districts; but they are 
too intensely acidulous, and too astringent and 
austere, to be eatable by almost any adults, ex- 
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cept when cooked with a very large proportion 
of sugar. The juice of the fruit is said to be 
commonly employed in adulterating port-wine, 
or in making artificial imitations of it ; and when 
inspissated over a slow fire, it serves as a substi- 
tute for catechu, and operates beneficially in 
checking such dysenteries as are not accompanied 
by inflammation. The dried leaves are said to 
be, in many instances, mixed up more or less 
with the tea of the shops. 

BLACKWATER. A disease in sheep and in 
black cattle. Blackwater in sheep is supposed to 
be caused by rank pasturage, and is indicated by 
the discharge of a black and sometimes bloody 
serum from the kidneys; and when it proves 
fatal, a serum of the same kind is found in the 
stomach. The proper treatment for it is the ad- 
ministration of tonics and gentle aperients,—the 
tonics consisting of bark or steel, or of vitriolic 
acid in infusion of bark.— Blackwater in black 
cattle, and sometimes in sheep, is simply the con- 
cluding stage of the disease called redwater; and 
it cannot be made to yield to any known remedy, 
but ought to be prevented by a prompt and skil- 
ful treatment of the precurrent symptoms. “In 
the last stage of redwater,” remarks Mr. Thom- 
son, “ when the urine assumes a dark brown or 
black colour, no remedy seems to have any effi- 
cacy, the animal is sunk beyond recovery, the 
bowels lose their action, suppression of urine fol- 
lows, the animal stretches itself out and dies, as 
if perfectly exhausted. It is the duty of the 
owner, therefore, to attend to this disease at its 
commencement, and pursue a determined course 
of practice.” See the article RepwaATER. 

BLADDER. The musculo-membranous bag 
in red-blooded animals, which serves as a tem- 
porary reservoir of the urine. It receives the 
urine, by constant droppings, through the ureters 
from the kidneys; and discharges it, by occa- 
sional evacuations, through the urethra. In 
quadrupeds, it has a pyriform shape, and is 
wholly surrounded with the serous lining of the 
abdomen ; and, in general, it is smaller, stronger, 
and more muscular, in carnivorous than in gram- 
inivorous genera. In the male human subject, it 
is situated in the basin of the abdomen, imme- 
diately before the lower extremity of the intes. 
tines; in the female human subject, it is separ- 
ated from the lower extremity of the intestines 
by the uterus; and in different individuals of 
both sexes and of various ages, it is much modi- 
fied in both form and size, by the advance of age, 
by habits of living, and by the particular exer- 
cise of its own functions. In a general view, it 
changes from a pyriform shape in the infant to a 
short oval shape in the adult, lies lower in the 
basin of the abdomen in middle life than in youth, 
and in old age than in middle life, increases in 
capacity as life advances, is larger and has a 
greater transverse diameter in the female than 
in the male, is reducible by constant irritation 
to a habit of irretentiveness, and expansible by 
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frequent long retentions into an enlargement of 
size, and possesses an average capacity in adults 


of about a pint and a half_—The bladder, like 
| other hollow viscera, consists of three layers, 


united to one another by cellular tissue : the 
outer layer is serous, and serves as a covering ; 
the middle layer is muscular, and serves for the 
expulsive process in evacuation; and the inner 
layer is mucous, and contains a number of secre- 
tive glands to counteract or avert the acrid power 
of the urine. ‘The wider region of the bladder is 
uppermost, and communicates with the kidneys 
by an exquisite contrivance, which allows the 
urine to percolate, and yet, in all healthy condi- 
tions of the system, is impassable by the blood ; 
and the narrow region or neck has a fixed at- 
tachment to the urethra or conducting canal of 
evacuation, and is provided with a sphincter or 
circular muscle which remains closed during the 
period of retention, and relaxes to admit of eva- 
cuation. For notices of the diseases of the blad- 
der in the live stock of the farm, see the articles 
InrLAMMATION, Stonn, Rupture, Inverston, and 
PROTRUSION. 

BLADDER KETMIA, — botanically Hibiscus 
trionum. A curious ornamental hardy annual 
plant, of the mallow tribe. It is also popularly 
called Venice mallow and the Flower of an Hour. 
It grows wild in Italy, and was introduced thence 
to Great Britain about the close of the 16th 
century. Its stem is branching, about two feet 
high, and beset with numerous soft spines which 
elude the notice of a careless observer; its leaves 
are three-lobed, and cut almost to the midrib; 
its flowers stand on pretty long footstalks at the 
joints of the stem,—they have an inflated calyx, 
a many-leaved involucrum, and an expanded 
corolla,—they are yellowish-brown in colour,— 
and, though each flower continues but a few 
hours open, a succession of them maintains a 
bloom from June till September; and its cap- 
sules are blunt, and have five many-seeded cells, 
filled with small, smooth, kidney-shaped seeds. 
The curious flowering habits of this plant give 
it the same kind of interest to an enlightened 
observer of the works of God, which is possessed 
by the singularly gorgeous bulbous plant, Zigridia 
pavonia. The seeds of it may be sown in either 

autumn or spring; and the young plants require 

little care, and will scarcely bear to be trans- 
planted.—A co-species of the common bladder 
ketmia, Hibiscus vesicarius, bears popularly the 
name of African bladder ketmia, and very consi- 
derably resembles the preceding species, but is 
hairier, more erect, and more purplish in the 
stem, narrower and far less deeply cut in the 
leaf, and larger and more deeply coloured in the 
flower. This species also is an annual; and it 
was introduced from Africa to Britain in the 
early part of last century. 
BLADDER-NUT,—botanically Staphylea. A 
small genus of ornamental shrubs, of the staff- 
tree tribe. The common or pinnate-leaved blad- 


like those of the common species, appear like 
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der-nut, Staphylea pinnata, grows wild in the 
woods of several parts of England and of a large 
portion of Kurope, and is cultivated in gardens 
and shrubberies for the sake of its singular and 
very handsome appearance. Several shrubby 
stems arise from each root, and usually attain 
a height of from six to ten feet; the twigs are 
very pithy, and, when broken, emit a strong 
fragrance ; the bark of the older branches is 
brown, of the younger a much lighter colour, 
and of both exceedingly smooth; the buds, in 
early winter, are large and turgid, as if ready to 
burst into shoots, and occasion the shrub, in its 
leafless season, to present a charming appearance 
of health, energy, and verdure; the leaves are 
lightish green, pinnated, consisting of five folioles, 
and resembling the pinnate leaves of some sorts 
of ash-tree; the folioles are oblong, pointed, 
tolerably large, arranged in two pairs and an 
odd one, and standing on rather long footstalks ; 
the flowers have a whitish colour, are produced in 
long pendulous bunches from the wings of the 
leaves, and bloom from April till June; and the 
fruit or nuts look like comparatively large in- 
flated bladders, and have a very singular and 
striking appearance in autumn. The nuts have 
a smooth exterior, and are used in Roman Cath- 
olic countries for the making of rosaries; and 
the seeds or kernels are eaten in some countries 
as food by poor persons, but, though at first 
sweetish, they have a nauseous gout and a | 
squeamish or even emetic effect. 

The three-leaved bladder-nut, Staphylea trifolia, 
is a native of North America, particularly of Vir- 
ginia, and was introduced thence to Great Bri- 
tain in 1640. It is as hardy as the common 
bladder-nut, and grows to about the same height; _ 
its older branches seem asif sprinkled with grey- 
ish spots; its younger branches have a yellowish 
and perfectly smooth bark; its buds swell early 
in winter, but are not so large or turgid as those 
of the common species ; its leaves consist each of | 
three folioles, and grow by threes on a footstalk; 
its folioles are light green, pretty large, oval, 
pointed, and serrated; its flower buds appear in 
early spring, and sometimes so early as January, 
yet do not unfold till May; its flowers have a 
white colour, are produced in long pendulous 
bunches from the sides of the branches, and | 
bloom in May and June; and its fruit or nuts, 


large inflated bladders.— Both of these species 
may be propagated from either seeds, layers, or 
cuttings——A hothouse species, growing usually 
to the height of 30 feet, and called the western 
bladder-nut, Staphylea occidentalis, was intro- 
duced to Great Britain from Jamaica in 1824. 
Two or three other species are known, but have 
not yet been introduced to Britain. 
BLADDER-SENNA,—botanically Colutea. A 
small genus of hardy, deciduous, ornamental 
shrubs, of the pea tribe. The common species, 
Colutea arborescens, is a native of the south of 
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Europe, particularly of the district around Naples, 
and was introduced to Great Britain in 1568. It 
usually attains a height of about 10 or 12 feet; 
its branches have a whitish colour, and give it a 
unique appearance during winter ; its leaves are 
pinnated, and consist of four or five pairs of oval 
and top-indented folioles, with a terminating odd 
one, and have a very pleasing appearance; its 
flowers are papilionaceous, numerous, clustered, 
and yellow, and they stand on long and slender 
footstalks, and bloom from June till August ; and 
the pods are large and inflated like bladders, 
partially appear at the same time as the later 
flowers, and have an arresting effect upon the 
eye the first few times of their being seen. This 
plant is sufficiently scenic and beautiful of itself 
to secure esteem, and quite hardy enough to re- 
sist the damaging effects of our severest winters; 
yet, in order to be protected from fractures and 
splittings by high winds, it requires to be planted 
among other tall shrubs or low trees. It is said 
to have been cultivated by the ancient Greeks of 
the district around Athens for the fattening of 
sheep. 

The oriental or bloody bladder-senna, Colutea 
cruenta, is a native of the Levant, and was intro- 
duced to Great Britain early in last century. It 
usually grows to the height of about five feet ; its 
branches have a greyish colour; its leaves are 
pinnated, and consist of several pairs of small 
and obversely - cordated folioles, with a termi- 
nating odd one; and its flowers are scarlet or 
reddish, spotted with yellow, are produced in 
twos or threes on footstalks from the sides of the 
branches, and bloom in June and July. This 
plant is extremely hardy, and not so liable to be 
split or fractured as the common colutea. 

The Aleppo or Pococke’s bladder-senna, Colutea 
haleppica, is also a native of the Levant, and was 
introduced to Britain about the middle of last 
century. It commonly attains a height of 6 or 
7 feet, and differs from the common species in 
scarcely any other property or feature than mere 


size.—The intermediate bladder-senna, Oolutea 


media, grows to the same height as the common 
kind, but has orange-coloured flowers.—The Ne- 
paul species, Colutea nepalensis, was introduced 
to Britain from Nepaul about twenty-five years 
ago; and it grows to the height of 5 or 6 feet, 
and produces a yellow flower in August and Sep- 
tember. 

BLADE. The spire of a small grass plant, be- 
fore sending up the flower-stem, cr the green 
shoot of a corn plant rising from the seed ; also, 
the sharp face or striking part of an instrument 
or a weapon. 

BLAIN. A disease of black cattle and sheep. 
It is sometimes called inflammation of the tongue; 
yet though it seems always to have its origin or 
its chief seat in the membrane of the mouth he- 
neath or above the tongue, it extends its ravages 
widely over the system, and involves inflamma- 
tion and gangrene of the cesophagus, the paunch, 
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and the abomasum. Frequent popular names of 
it are hawker, glossanthrox, and gargyse. It is 
a disease of both great virulence and very rapid 
action,—sometimes proving fatal in a single day ; 
and it ought not, in any case, to be trifled with 
for even one moment. It occurs at all seasons, 
and on all sorts of pastures; but is most frequent 
in sultry summer weather, on rich pastures, in 
low and moist situations. It seems to be very 
often induced by the contraction of a common 
cold, while the vascular system is full of rich 
blood, or while the animals are in a high condi- 
tion ; yet some persons have ascribed it to a sud- 
den rising of the blood, and others to the licking 
up of a small red worm. An animal, on con- 
tracting it, appears dull and languid; the eyes 
are inflamed, and make a trickling discharge of 
water; a swelling appears round the eyes, and 
sometimes on other parts of the body ; the pulse 
is accelerated; the flanks exhibit more or less of 
a heaving motion; the bowels, in some cases, are 
constipated; but, above all, and as the charac- 
teristic symptoms of the disorder, blisters are 
formed under the tongue or at the back part of 
the mouth. When the disease is suffered to ad- 
vance without a proper and prompt check, or 
when its earlier stages happen to escape observa- 
tion, a copious discharge of saliva flows from the 
mouth, often mixed with purulent, bloody and fetid 
matter, the tongue is much and rapidly enlarged, 
and the animal suffers languor and exhaustion, 
and seems in hazard of suffocation. A proper 
and very expeditious remedy is thoroughly to cut 
the blisters in the mouth; and if much fever be 
present, five or six quarts of blood should be taken 
away, an aperient drink may be given, and the 
mouth may be washed with a solution of one 
drachm of chloride of lime in a quart of water. 
The cutting of the blisters ought to be a perfectly 
simple operation, and totally unaccompanied by 
operations with sticks, tar, or any other appli- 
ances. When the discharge from the cut blisters 
ceases to be very fetid, the wash with the solu- 
tion of chlorine of lime should be substituted by 
one consisting of equal parts of water and tinc- 
ture of myrrh. If the fever continue, a drink 
should be given night and morning, consisting of 
one drachm of emetic tartar, half a drachm of 
pulverized foxglove, three drachms of saltpetre, 
and a quart of pretty thick gruel; if debility and 
want of appetite remain after the fever is sub- 
dued, a drink may be given once or even twice 
a-day, consisting of two drachms of gentian, 
one drachm of ginger, one drachm of tar- 
trate of iron, and a pint of gruel; and till 
the animal acquire appetite for ordinary food, 
or soundness of mouth for using it, thin gruel 
ought to be kept within its reach, and a proper 
quantity of thick gruel given it with the horn. 
The disease, however contracted, may infect 
other cattle; and the purulent discharges of it, 
if falling on any skinless part of the human 
body, occasion such troublesome ulcers as can- 
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not well be reduced without the application of 
lunar caustic. All cattle, therefore, ought to be 
kept at a distance from a diseased animal; and 
the human attendant on the latter ought tho- 
roughly to protect any spot of his hands which 
may be sore or scratched. Sheep affected with 
blain require to be treated in nearly the same 
manner as cattle; only the proportion or strength 
of medicated drinks must be reduced to suit the 
weaker power of the animal.—Olater’s Cattle Doc- 
tor.— Lisle’s Husbandry—Spooner on Sheep.— 
Youatt on Cattle. 

BLANCHING. A horticultural operation for 
rendering the stems and leaves of certain escu- 
lent plants mildly flavoured, crisp, and tender. 
Plants which grow in the dark are destitute of 
| verdure and of the stronger kinds of odours, which 
belong to plants of the same species grown in 
the light; they are also much less combustible, 
and comparatively free from oils and resins; and, 
if they are of the group whose leaves or roots are 
eaten raw, they are more saccharine, less acrid, 
and, in all respects more agreeable to the palate. 
A method of blanching practised upon lettuces 
and upon such of the cabbage genus as do not 
| boll, is to tie the leaves close up in summer ; and 
this method both improves the flavour of the 
leaves, and accelerates the period of their fitness 
for use. A method practised upon celery, en- 
dive, and dandelion, is to earth them up to their 
top in winter; and this not only blanches them, 
but protects them from frost. A method prac- 
tised with leeks, is to transplant them, when 
| about six inches high, into deep and half-open 
dibble-holes, cutting away a portion of both the 
roots and the tops of the plants; and this both 
adds greatly to the length of the blanched por- 
tion of the head, and very materially cleanses it 
from the natural pungency and coarseness of its 
flavour. A diseased whiteness in plants or parts 
of plants which ought to be verdant is somewhat 
distinct from blanching, and obtains the name of 
etiolation. See the article Erronation. 

BLAST. Blight in vegetables, or hoove in 
sheep and black cattle. See the articles Burcut 
and Hoover. 

BLASTING OF ROCKS. An operation of 
great importance in the formation of roads, or 
in the breaking up of uncultivated ground. The 
process of blasting rocks, or stones, consists in 
boring’a cylindrical hole, about 10 or 12 inches 
deep, in the rock, by means of a chisel for that 
purpose. The lower part of this hole is filled 
| with gunpowder. The upper part of the hole is 

then filled up with fragments of stone, firmly 
rammed together; a hole being left through 
these materials, by the insertion of an iron rod, 
which is turned round during the operation of 
ramming. This hole is next filled with powder, 
and a match is applied to it in such a manner, 
that the operator has time to run out of the 
reach of the fragments of the rock. This pro- 
cess, which is both tedious and dangerous, is now 
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abandoned for one which is more simple and 
effectual, and which consists merely in introduc- 
ing a straw, filled with gunpowder, among the 
powder at the bottom of the cylindrical hole in 
the rock, and filling the rest of the cylindrical 
hole with loose sand. By applying a match to 
the gunpowder in the straw, an explosion takes 
place ; and, instead of the loose sand being driven 
out of the cylindrical hole, as might naturally 
be expected, the rock is completely shivered in 
pieces. 

BLATTARIA. See Muzunt. 

BLAZE. A white mark in a horse’s face. 

BLEA. An obsolete or merely provincial name 
for the alburnum of a tree; also a provincial 
name for a leaden or dusky blue colour. 

BLEABERRY. See WuHortTLEBERRY. 

BLEACHING. The destruction or removal of 
colour from an organic substance, the main mass 
of which is white, is termed bleaching. Thus 
yellow bees’ wax, by a careful exposure to the at- 
mosphere, will eventually become white, without 
any other material change in its properties, as 
the yellow colouring matter does not necessarily 
belong to it. In this sense, some of the dischar- 
ges employed in calico-printing are bleaching 
agents, but we propose confining ourselves in the 
present article to the methods of removing colour 
from organic fibre, such as cotton, linen, &c., 
either to prepare it for receiving other colours 
by dyeing or printing, or to throw it into com- 
merce with a pure white colour. The methods 
formerly pursued, and still practised, consist in 
exposing cotton, Wc., to the action of atmospheric 
agents or sulphurous acid derived from burning 
sulphur, assisted by soap and alkali, but within 
the present century chlorine has become the 
principal bleaching agent, especially for cotton 
goods. We may remark in passing, that the use 
of chlorine for bleaching has been one principal 
cause of the present extensive production and 
consumption of cotton goods, even independently 
of the improvements in machinery which have 
distinguished the last century. 


I. ArmospHeric BLEACHING. 


It is only employed for linen and cotton, the 
latter of which is the simpler and easier. 

Cotton.—Cotton contains naturally a little col- 
ouring matter, which is easily bleached, but as 
this operation is performed on the spun or woven 
goods, the weaver’s dressing, grease, and other 
impurities must be removed at the same time. 
The process consists, Ist, in steeping the cotton 
in water (not too cold), in order to destroy the 
weaver’s dressing by fermentation, which takes 
place in from 1 to 6 days, according to the wea- 
ther and the kind of goods, when it is thoroughly 
cleansed in the dash-wheel, or otherwise. 

The goods are then spread out on the grass, 
and exposed for 2 to 6 days to the action of the 
sun, air, and moisture, sprinkling them occasion- 
ally with water, if necessary; and then bucked 


| 


| ated and the fibre becomes swollen. 


| steeping water. 
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with a hot alkaline lye. The process of exposing 
and bucking 1 is repeated two or three times until 
the fibre is white. 

Cleansing—the third process—is effected by 
laying the goods in lukewarm water acidulated 
with sulphuric acid, and finally washing them 
thoroughly at the dash-wheel. Cotton ieee about 
5 per cent. of its weight in bleaching. 

It is remarkable that we cannot yet explain 
the manner in which bleaching is performed, 
whatever process is pursued. In the present 
case, it is probable that air and moisture (arising 
from rain, dew, or artificial sprinkling), influen- 
ced by solar light, oxidize the colour on the fibre, 
even without the assistance of alkali. But by 
exposure, the colour becomes more soluble in al- 
kali, and hence each successive bucking removes 
the portion decomposed. The final sowring re- 
moves any earthy matters which may have be- 
come attached to the fibre during the process, 
and neutralizes the last portions of alkali, which 
would have been difficult to remove by water 
alone. By the preparatory fermentation, the 
weaver’s paste, containing starch and gluten, un- 
dergoes successively the saccharine, vinous, and 
acetous fermentation, by which gluten and sine 
substances are dissolved in the acetic acid gener- 
Care must 
be taken to stop the operation before the putre- 
factive process commences, which would injure 
the fibre. 

The above operations are sometimes slightly 
varied. To hasten and complete the fermenta- 
tion, bran or rye-flour may be added to the 
The addition of alkali or lime 
(which is sometimes used) lengthens the fermen- 
tation, and should only be used where it is too 
rapid. If the goods be greasy, fermentation, 
being injurious, is omitted, and they are then 
merely boiled some hours in water, and washed. 
A bath of milk of lime is sometimes given imme- 
diately after fermentation and before bucking, 
which materially assists the bleaching, but it 
acts injuriously, unless all the weaver’s paste has 
been destroyed by fermentation and washing. 
At the present time nearly all the cotton of com- 
merce is bleached by chlorine, the atmospheric 
agents being employed as very subordinate assist- 
ants. 

Linen. —¥lax, when not retted, contains but 
little colouring matter, which can be removed by 
a few washings with soap and alkali, but the pu- 
trefactive process of retting produces a colour 
which requires a tedious series of operations to 
remove. ‘Io employ the chlorine process alone 
would undoubtedly shorten the time of bleaching, 
but the colour adheres so pertinaciously to the 
fibre, and so obstinately resists decomposition, 
that the strength of the fibre would be impaired. 
Hence a tedious atmospheric bleaching is always 
resorted to for linen, combined to a limited ex- 
tent with chlorine. Hven with this process, the 
long exposure to light, air, and moisture, the oft 
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repeated operations necessarily weaken the fibre, 
as may be inferred from the loss by bleaching, 
which may often amount to one-third or 30 per 
cent. of the weight. 

The process without chlorine, as practised in 
Silesia and Bohemia, consists of, lst, steeping, ex- 
posure to light, &c., and washing; 2d, bucking, 
exposure, and sewing. 

After fermentation and washing, the linen is 
steeped for 12 hours in a solution of potash or 
waste lye (1000 water to 1 or 14 lbs. potash) at 
the temperature of 70° to 80°, ne out, and, 
without being washed, caren out upon grass 
to the action of the air until dry, and for several 
hours after. It is again steeped and exposed to 
the air, the temperature of the solution being 
gradually raised at the last steeping, but not 
above 170°. ‘The steeping and exposure being 
repeated 2 to 5 times, the linen is washed in the 
dash-wheel, steeped again 1 to 3 times in alkaline 
solution, eal then properly bucked. 

The bucking solution contains at first 4 lbs. 
potash to 1000 water, and the temperature be- 
ginning with 95° is increased during 18 hours to 
boiling. The linen is then exposed to the air as 
before, while still hot, and wet with the solution 
until fully dry. This alternate bucking and ex- 
posure is repeated 8 or 10 times, the alkaline 
solutions being rendered a little stronger, but not 
exceeding 4 Ibs. to the 1000 of water ; the linen 
is then washed in the dash-wheel. It is again 
steeped and again bucked several times, the 
liquors employed being weaker, and the linen 
exposed on the grass for a longer time, and being 
kept moist by sprinkling. 

Thus, after steeping 8 to 10 times, bucking 12 
to 15 times, and as often exposing it, which ope- 
rations require 60 to 70 days, the fen is suffi- 
ciently white for domestic use. But for a pure 
white, it is next passed through a bath acidulated 
with sulphuric acid, steeped, bucked 2 to 3 times 
more, and exposed, again passed through the 
acid, and finally cleansed in the dash-wheel. The 
whole process requires 80 to 90 days, and the linen 
loses from 12 to 25 per cent. of its weight, the 
less in proportion to its fineness. 

The theory of the above process may be thus 
explained :—The stem of flax and hemp consists 
of the inner woody part, or boon, surrounded by 
the har] like a fibrous sheath, oad externally the 
cuticle. The harl is witli with the boon and 
cuticle by a cement of gluten, gum, resin, &e., 
which is destroyed by retting (putrefaction in 
water or moist air). When the retting is com- 
pleted, the harl is easily separated from the 
others, but beside its natural colour, it has re- 
ceived a deposit of a humus-like substance, of a 
more or less dark colour, which is insoluble 
in boiling water, in acids, and alkalies. But 
when it has been exposed to the air, light, and 
moisture, it becomes soluble in caustic and car- 
bonated alkali. The bleaching succeeds much 
better when the fibre, imbued with alkahy, is eX- 
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posed to the air, from which we infer that the 
alkali induces the formation of an acid from the 
colouring matter, but it is unknown whether it 
acts by forming carbonic or a ternary organic acid. 
The operations consist simply of the decomposi- 
tion of the colour and its removal by alkali. But 
as the colour exists in every part of the bundles 
of fibres, and in considerable quantity, its com- 
plete removal is only effected by frequent repeti- 
tion of the operations. 


II. BueEAcHING BY CHLORINE. 


This powerful bleaching agent might be and 
has been employed both in its gaseous state and 
in solution in water, but the former is incon- 
venient in use, acts unequally on the goods, and 
is too dangerous to the health of operatives. The 
latter is more easily regulated and less injurious, 
but the chlorohydric acid produced during bleach- 
ing may be a source of inconvenience. Hence 
chlorited alkali is preferred, as it develops chlo- 
rine in proportion as acid is made to act on it, is 
not detrimental to health, and offers alkaline 
base to neutralize the generated muriatic acid. 
Chloride of lime or potassa is employed, the for- 
mer most usually. One pt. dry chloride of lime, 
as far as regards its bleaching salt, dissolves in 
10 pts. water, but this would be too strong for 
bleaching white grounds, and is only used for 
printing; this bleaching liquid may therefore 
be diluted with 5 or 10 times as much water. 
Chlorine bleaching is performed on cotton, linen, 
and rags. 

Cotton:—Cotton bleached by chlorine is sub- 
jected to the successive action of, 1st, soda-lye, 
2d, chloride of lime, 3d, sulphuric acid, all em- 
ployed in dilute solutions. To remove the wea- 
ver’s dressing, either fermentation or boiling 
with milk of lime and souring are employed. If 
the goods are greasy, fermentation is abandoned, 
and, indeed, boiling water and the lime-bath 
forms at present the usual preparatory step. 
The succession of separate processes 1s various, 
according to the nature of the goods, or their 
destined object, and according to the pleasure or 
experience of the bleacher. The following tabu- 
jar views will present some of these differences : 


1.—Preparatory. 
a. Washing. 
b. Boiling in lime water. 
c. Washing. 
d. Souring. 
e. Washing. 
2.—Bleaching. 
a. Soaking in soda-lye. 
6. Washing. 
c. Chemicking. 
d. Souring. 
e. Washing. 
3.—The same as 2 repeated throughout. 
4,-~Finishing. 
a. Soaking in hot water. 
b. Squeezing and drying. 


1,-—Preparatory. 
a. Boiling with water. 
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6. Washing. 
c. Boiling in milk of lime. 
d. Washing. 
2.—Bleaching. ~ 
a. Bucking in soda-lye. 
b. Exposing on grass. 
c. Washing. 
3.—Same as 2 repeated once or twice. 
4,—-Finishing. 
a. Souring. 


b. Washing. 


1.—Preparatory. 
a. Steeping in water. 
b. Fermentation. 
c. Washing. 
2,—Bleaching. 
a. Bucking with weak caustic potash. 
6. Bucking with stronger lye. 
c. Chemicking. 
d. Souring. 
e. Washing. 
3.—The same as 2 repeated, or 
a. Exposure on grass. 
6. Souring. 
c. Washing. 


In the preparatory process, the first steeping 
in hot or cold water removes whatever is soluble 
in water. The lime then dissolves the gluten of 
the paste, forms a lime-soap with grease, or the 
gluten is destroyed by fermentation. If the 
goods had been greasy, the fatty matter is re- 
moved by the following bucking in soda-lye. 
Thus cleansed, the goods are steeped for some 
hours in the bath of chloride of lime, or che- 
micked. The quantity of the bleaching salt va- 
ries in different establishments, and according to 
the goods; 100 lbs. of the latter require about 50 
lbs. of chloride, which is first made into a paste 
with water, and then added to about 300 gallons 
water. From the chloride the goods are imme- 
diately transferred to the sow, or dilute sulphuric 
acid, consisting of one gallon of oil of vitriol to 
from 20 to 40 of water, in which they remain a 
shorter or longer time in proportion to the 
strength of the acid, The action of the acid is 
to develop chlorine from the bleaching salt with 
which the goods are imbued, and to neutralize 
and remove lime. The goods are washed, and 
the bleaching repeated, either by chemicking and 
souring, or by alkali and exposure, until suffi- 
ciently white. 

Chloride of lime may be simply viewed with- 
out reference to chemical theories, as chlorine 
gas combined with lime, so that the sulphuric 
acid, by combining with the lime, expels the 
chlorine, which is the cause of the destruction of 
the colouring matter in goods. But in what 
manner it decomposes the colour has not been 
determined experimentally, although all chemists 
are agreed that it is by its affinity for hydrogen, 
forming chlorohydric acid. Berzelius holds that 
chlorine, with the action of light, or from the 
presence of oxidable substances, decomposes water, 
forming muriatic acid, while the oxygen set free 
combines with another portion of chlorine to 


chlorous acid, or with water to binoxide of hy- 
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drogen; either of these yields up its oxygen to 
the colour until all the chlorine is changed into 
muriatic acid. Others believe that the chlorine 
combines directly with the hydrogen of the cclour 
to muriatic acid; while some think it is substi- 
tuted for the hydrogen. In any case, whether 
by oxidation, dehydrogenation, or substitution, 
the colour is destroyed. But from the powerful 
action of chlorine, even when dilute, it cannot 
be continued for a long time, as it would destroy 
the fibre, as well as the colour. Hence it is well 
adapted to cotton, whose colour is easily re- 
moved, but it can only be employed as an assist- 
ant in linen bleaching, whose colour more stub- 
bornly resists decomposition. Warmth assists 
the action of chlorine, but is apt to be injurious 
to the fibre. A little dilute sulphuric acid may 
be added to the chloride of lime when largely 
diluted with water, and is thought to hasten its 
action, from the formation of chlorite of lime or 
oxygenated water, which remain in the bath 
when dilute and cold. For it has been found 
that even when a sufficient quantity of acid is 
added to decompose nearly all the bleaching salt, 
in a dilute and cold bath, its bleaching power is 
undiminished or imperceptibly weakened after 
the lapse of some days. 

Linen—Chlorine and souring, with sulphuric 
acid, have been latterly employed as an aid to 
the bleaching process of linen, and it would seem 
without injury to the fibre, which loses even less 
in weight than by the older process. The first 
steps are usually the same to about the 5th buck- 
ing, as shown in the following view of the process. 

1, 2. Steeping in weak, warm lye. 

3 to 7. Bucking, exposure, and washing. 

8. Souring 12 hours in dilute acid, and washing. 

9, 10. Steeping, bucking, &c. 

. Chemicking (chloride of lime), washing. 

. Souring and washing. 

. Bucking and exposure. 

. Chemicking and washing. 

. Souring and washing. 

. Bucking and exposure. 

. Souring and washing. 

. Washed with soap, and thoroughly with water. 

The chemic or bath of chloride of lime is some- 
times employed but once, sometimes three times. 
Chloride of soda or potassa is frequently employed 
instead of lime. The linen is washed after being 
in the chlorine-bath, and previous to souring, for 
immediate souring after the bleaching salt weak- 
ens the fibre. The action is similar to that above, 
with this difference, that the chlorine is developed 
more slowly. By the assistance of chlorine the 
time of bleaching linen is shortened some 3 to 5 
weeks. 

Rags.—The sorted, cut, and dusted rags are 
thrown into a tight vat, in which they are boiled 
with milk of lime containing a little alkali to re- 
move grease, loosen colours, &c., or interstratified 
with dry lime and a little alkali, are steamed. 
They are then washed in the engine and reduced 
to half-stuff, when the chloride of lime is thrown 
in and worked through the mass by the engine, 


the gates being closed. Dilute oil of vitriol is 
then let on the mixture and worked through in 
order to develop chlorine; after which the gates 
are opened, and, while reducing to fine pulp, the 
current of water removes the salts of lime. A 
solution strong enough to bleach dark-coloured 
rags must weaken the fibre, to avoid which a 
second bath of chloride may be resorted to; by 
washing off the salts from the first, then passing 
a little alkali through, and adding chloride afresh, 
or immediately adding the latter after washing, 
and then souring and washing as before. When 
chloride is applied in two portions, a small quan- 
tity is used with less injury to the fibre. Muri- 
atic acid may be substituted advantageously for 
sulphuric, from the greater solubility of chlorides 
over sulphates. To prevent paper from becom- 
ing yellow, after bleaching and washing off the 
salts of lime, work a little alkali through the 
engine, with the gates down, and wash off the 
residue with water. The principles are the same 
as explained above under the bleaching of cotton 
by chlorine. 


IIL. 


The vapour of burning sulphur is employed for 
removing colour from, or whitening wool, silk, 
and straw. 

Wool.—Neither chlorine nor atmospheric bleach- 
ing can be employed for wool, as they rather ren- 
der it dirty yellow. Wool containsa greasy coat- 
ing, called the yolk, arising from the sweat of 
sheep, which is composed of a potash soap, toge- 
ther with acetate, carbonate, and muriate of po- 
tassa, a salt of lime, and an animal substance, the 
cause of its peculiar odour. The greater part of 
the yolk is soluble in water, but alkali removes it 
more perfectly. Itis usual to employ putrid hu- 
man urine, diluted with 4 to 8 times as much 
water, warmed to 100° or a little more, into which 
the wool is steeped for a short time, taken out, 
drained, and washed. The yolk may also be re- 
moved by weak and warm soap-water, or a little 
very dilute carbonated or caustic potassa or soda, 
or both soap and a little alkali; but the use of 
alkali requires more care, lest the fibre should be 
attacked, and hence it is only used, if at all, for 
inferior kinds of wool. A continuance in the 
urine or alkali, and too high a temperature, injure 
woollen fibre. The loose wool should not be 
worked about too much, which would cause it to 
felt, and thereby injure it for spinning. 

After washing, the bleaching is performed by 
exposing the moistened wool in a close chamber 
to the vapour of burning sulphur, or it is steeped 
in water acidulated by sulphurous acid. The 
latter solution is made by passing sulphurous 
acid gas, derived from oil of vitriol and charcoal, 
into water. See Sunpuur. Sulphuring by the 
gas of burning sulphur is more commonly prac- 
tised, and is more economical, but the liquid 
acid, while it bleaches equally well, renders the 
wool less harsh and crisp, and does not injure 
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the fibre. It is exposed to the gas for 12 to 24| by distillation after neutralizing the muriatic 


hours, to the liquid acid 24 to 48 hours. 
harshness derived from sulphuring is removed by 
soaking the wool in a warm and weak bath of 
potash-soap, wringing, and drying. To impart a 
more brilliant white, the bleached wool is some- 
times dipped into chalk-water. 

Wool is sometimes bleached in the fleece, and 
sometimes in the yarn. Both yarn and cloth are 
cleansed in a manner similar to the above by al- 
kali or soap, in order to remove grease and glu- 
tinous matter derived during spinning and weay- 
ing. Cloths may be cleansed in the wash-stocks, 
with fuller’s earth, or a soap containing it. 

Suk.—The bleaching of silk is of a simple na- 
ture. This fibre is coated with a gelatinous sub- 
stance, a little wax, oil, and generally a yellow 
colouring matter ; and is therefore essentially dif- 
ferent from gum, as it is usually called. The 
gluey material, often constituting 24 per cent. of 
the weight of the silk, is soluble in water, scarcely 
in boiling alcohol, precipitable by tincture of 
galls, putrefies like animal matter, and its odour, 
when heated, indicates the presence of nitrogen. 
The yellow colouring substance, constituting 
nearly 2 per cent. of the silk, is of a resinous 
character, insoluble in water, very soluble in al- 
cohol, scarcely soluble in cold, more in warm 
alkali, and still more in a hot solution of soap, is 
decolourized by chlorine, sulphurous acid, and in 
a few days by the atmosphere. 

The coating imparts a stiffness and elasticity 
to silk, which must be removed in order to impart 
to it its requisite softness and lustre. Although 
alkali has been proposed and employed to remove 
the coating, it is found that scouring by soap, 
used long since, cannot be well superseded. From 
30 to 40 lbs. of soap to 100 lbs. of silk are usually 
required. The greater part of the soap is dis- 
solved in boiling water, and when cooled a little, 
the silk is hung over and partly immersed in the 
solution, which is maintained below a boiling 
heat, until the immersed part has attained its 
requisite whiteness and softness, when the other 
portion is next introduced in like manner. After 
being wrung out it is next put into bags, which 
| are introduced into a weaker solution of soap, in 
which they are boiled for an hour or more. For 
silks designed to receive dark dyes 20 to 25 lbs. 
soap will be sufficient. 

Silks designed to be of a pure white are sub- 
jected to the action of sulphurous acid by expos- 
ing them in a sulphur chamber to the fumes of 
burning sulphur, while still moist with soap- 
water. After sulphuring, they are washed, and 
passed through a warm soap-bath, in order to re- 
move the sulphurous odour and restore their pli- 
ancy. Silks designed for blonds, gauzes, &c., are 
merely stripped of their yellowish colour by steep- 
ing them for two days in alcohol with sz as much 
muriatic acid; a process proposed by Beaume, 
which can be conducted economically, since a 
large proportion of the alcohol may be recovered 


The ; acid by chalk or limestone. 


Alcohol removes 
colour, wax, &c., without touching the gelatine. 

Straw—A careful culture insures a requisite 
degree of fineness and firmness in the material, 
but for most purposes the colour must be dimin- 
ished or removed. This may be done by chlorine, 
sulphurous acid, alkali, or atmospheric agents, 
but a violent process injures the fibrous texture. 
It may be steeped in pure fresh water for several 
weeks, exposed to the air, and then sulphured. 
According to Kurrer, it maybe perfectly whitened 
by repeated steeping in boiling water and very 
weak alkali, which removes all soluble matter, 
then treated alternately with very dilute solu- 
tions of chloride of lime and sulphurous acid 
vapour, finally washed and dried in the sun. The 
process is tedious, but is said to remove the 
varnish which makes the natural straw brit- 
tle, and to render the fibre brilliant, white, and 
pliant. 

It is even more difficult to explain the bleach- 
ing process by means of sulphurous acid than that 
by chlorine. It is generally assumed that the 
acid combines directly with the colour, without | 
either giving or receiving oxygen, and forms a 
colourless or slightly coloured compound with 
it; for by the action of alkali or a stronger acid, 
the original colour is restored ; and hence, also, 
the colour reappears on sulphured goods in the 
lapse of time by the gradual dissipation of sul- 
phurous acid. The action of alkali in the above 
operations with wool, silk, and straw, depends 
simply on the solubility of the colouring or other 
matters in the alkaline solution. 


IV. DiscHaraes. 


There are many operations practised by the 
calico-printer, which may be termed bleaching, 
although they consist only in a topical removal 
or discharge of colour, Thus chromic acid, or 
bichromate of potassa, or the chlorides of tin are 
employed to discharge colours, but their action 
has not been minutely studied. It is probable 
that chromic acid yields up oxygen, destroying 
the colour by oxidation, and that the tin-bases 
form with the colouring matters compounds pos- 
sessing little or no colour. But their action is 
different on different colours, and the protoxide 
of tin decomposes some colours by abstracting 
oxygen. In short, wherever we destroy colour, 
with the view of obtaining a white basis or 
ground, it is, strictly speaking, a bleaching oper- 
ation. Thus a liquid may be decolourized by 
passing it through animal black, which absorbs 
the colouring matter. Some oily substances may 
be whitened by sulphuric acid, and some again 
by nitric acid, the former carbonizing, the latter 
oxidizing the colouring substance. 

BLEACHING POWDER. The most impor- 
tant of the bleaching salts. Its manufacture de- 
pends on the absorption of chlorine gas by slacked 
lime, and consists: 1st, of the preparation of 
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lime; 2d, of that of chlorine; and, 3d, of the com- 
bining the two together. 

1. Lime.—Limestones frequently contain iron, 
clay, and magnesia. Such are not well adapted 
to the manufacture of bleaching powder. Sup- 
posing the limestone to be of the best kind, and 
well burned, the operation of slacking requires 
some attention, for just so much water should be 
used as is sufficient to cause the quick-lime to 
fall to a fine flour. Itis likewise important that 
the lime should be fresh, for otherwise it will 
have absorbed carbonic acid from the air and 
have become proportionally injured. In order to 
effect the perfect slacking, it is perhaps better to 
add a little less than a little too much water. 

2. Chlorine-—This gas may be made either 
with black oxide of manganese and muriatic 
acid, or with the same oxide, and common salt 
with sulphuric acid. The manganese ore should 
contain as much pyrolusite and as little manga- 
nite as possible, since the former contains much 
more oxygen, which is required to oxidize the 
chlorohydric acid, and develop chlorine. The ore 
is reduced by calculation to binoxide. The ore is 
coarsely pulverized, for if in fine powder it is apt 
to form a compact mass at the bottom of the ves- 
sel for generating chlorine. For every 44 pts. of 
binoxide present in the ore, 58 pts. dry common 


‘salt are required, which are well mixed with the 


ore, and the whole thrown into a leaden vessel 
or generator; 140 pts. sulphuric acid, diluted 
with as much water, are then poured into the 
generator. 

Four days are required, at the ordinary rate of 
working, for making good marketable bleaching- 
powder. A more rapid formation would endan- 
ger an elevation of temperature, productive of 
muriate of lime, at the expense of the bleaching 
quality. But skilful manufacturers use an alter- 
nating process, by piling up the wooden trays 
containing slacked lime only in alternate shelves 
in each column. At the end of the two days the 
distillation is intermitted, and the chamber is 
laid open. After two hours the workman enters, 
to introduce the alternate trays covered with 
fresh hydrate of lime, and at the same time rakes 
up thoroughly the half-formed chloride in all the 
others. The door is then secured, and the cham- 
ber, after being filled for two days more with 
chlorine, is again opened, to allow the first set of 
trays to be removed, and to be replaced by others, 
containing fresh hydrate, as before. 

A good dry chloride of lime should be a white, 
uniform powder, possessing a faint odour of chlo- 
rine, slowly deliquescent in the air, forming a 
smooth paste with a little water, and dissolving 
in 20 pts. water with little residue, which solu- 
tion should react alkaline. It should always 
have an excess of lime to protect it as far as pos- 
sible from decomposition, and to neutralize free 
muriatic acid, which may be generated. 

A liquid chloride is often preferred to the dry 
powder by calico-printers, especially where it is 
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manufactured in their own establishment. The 
arrangement above given may be employed for 
liquid chloride by passing the chlorine through 
tubes into milk of lime, consisting of 3 or more 
pts. lime to 100 water. The tubes should not 
dip deeply in the liquid, and the milk should be 
stirred up frequently. This solution of chloride 
tests stronger than the dry chloride from an 
equal quantity of lime, but, per contra, it is more 
liable to decomposition and must be used a short 
time after its preparation. 

BLEEDING. The surgical letting of blood, 
for the alleviation or cure of disease. It is one 
of the readiest and most powerful remedies for 
the cure of various disorders, particularly those 
of the inflammatory class; yet though one of the 
simplest, most common, and most useful of reme- 
dial operations, it is very often both unseasonably 
and bunglingly performed. In all acute and rapid 
diseases, whether in the horse, the cow, or other 
valuable domestic animals, it is of the greatest 
importance, and ought in every case to be prac- 
tised. In colds and inflammation of the lungs, 
it is always required, and is the principal remedy 
which can be used. In colic, suppression of 
urine, and inflammation of the bowels, it cannot 
do harm but is generally serviceable, and ought 
always to be applied. In inflammation of the 
eyes, the brain, or any other organ, whether oc- 
casioned by external or by internal causes, it is 
invariably suitable and ought to be promptly 
practised. : 

In the case of neat cattle, in particular, all 
swellings of the joints and all inflammatory 


diseases, no matter of what organ or from what | 


cause, may be reduced by general bleeding ; blain 
may be attacked by general, but more success- 
fully by local bleeding ; enlargement of the glands 
of the throat or of those between the jaws, should 
be reduced by bleeding in order to arrest con- 
sumption or other dangerous diseases of the 
lungs ; feverishness or constipation as accompani- 


ments of the yellows ought to be attacked by | 


bleeding ; contusions on the head or any wounds 
or bruises whatever which are likely to occasion 
inflammation involve a necessity for bleeding ; and 
violent cold or catarrh which resists the power of 
a few antifebrile drinks, may be cured by bleed- 
ing. 

Horses which stand much in the stable and 
are full fed have greater need of bleeding under 
any ailment than such as enjoy daily exercise ; 
and when their eyes are heavy and inflamed, or 
when their lips or the interior parts of their 
mouth are unduly red, or when they mangle their 
hay and seem unusually heated, they are in par- 
ticular need both of being bled and of having 
their diet lowered. The bleeding of young horses 
when they are shedding their teeth, relieves their 
pain and frees them from feverish heats. Bleed- 
ing is sometimes desirable in spring to decrease 
the ardour and strength which then characterize 
the blood; and it is sometimes necessary in sum- 
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mer for reducing excessive heats and preventing 
serious fevers. Some farriers, by way of averting 
disease, and maintaining an easy and healthful cir- 
culation, draw off a small quantity of blood, not 
much or at all exceeding a pint, three or four 
times a-year. But frequent bleeding creates a 
plethoric habit, and cannot without great danger 
be discontinued, and sometimes issues in a mis- 
chievous diminution of the animal’s strength, or 
an almost ruinous irritation of the particular 
veins which are opened. The cases however 
which most require bleeding in horses, are colds, 
fevers of almost all kinds, falls, severe bruises, 
wands of the eyes, strains in hard riding or draw- 
ing, and all other accidents where a stagnation 
of the blood may be suddenly expected, or where 
the small vessels may be broken and the blood 
extravasated. Those horses which refuse their 
food after riding or any sort of work, require to 
be bled more frequently than others, to prevent 
fevers and inward inflammations of the lungs, 
the liver, or any of the principal viscera. Horses 
just recovered from purging at grass, and begin- 
ning to gather flesh, or horses upon any unusual 
pasture, and contracting a heavy appearance 
about the eyes, sometimes require to be bled. 
When any epidemic appears among horses, the 
bleeding of the sound animals may possibly act 
as a preventative; and if the epidemic continue 
for a considerable time, the bleeding, in very 
moderate quantity, may be repeated; yet a much 
safer and more rational preventative of contagion 
is the prompt and continued separation of the 


| uninfected animals from the infected. 


Local bleeding is the letting of blood for the 
relief of some one part of the body ; general 
bleeding is the letting of blood for the relief of 
the whole system ; and the former, as its name im- 
plies, draws off blood from the small vessels of the 
part, while the latter draws it off from a great 
or leading vein. An opinion was formerly enter- 
tained that general bleeding was more effective 
from certain great veins than from others; but 
this opinion is now quite laid aside. The most 
convenient are the veins of the neck, of the arm, 
or of the thigh,—particularly the first; yet other 
great veins are altogether as suitable. In all 
diseases of the head, and in all fevers and general 
inflammations, the jugular vein is peculiarly 
fit, at once from its situation, its size, and the 
facility with which it can be cut. In local in- 
flammations, any of the adjacent superficial veins 
will suit. In diseases of the hinder extremity, 
the saphoena or thigh vein is the best. In affec- 
tions of the shoulder or of the fore-leg, the plate 
or arm vein is preferable. In diseases of the 
foot, the coronet but especially the toe is suitable. 

Various kinds of lancets and phlemes are used 
for performing the operation; but in all ordinary 
bleeding of horses or cattle, the common phleme 
is the safest instrument, the most effective, and 
the most easily used. It is more certain than 
the lancet in the extent of the wound which it 
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makes; and it can be applied with far less risk 
of accident or mismanagement; for it needs only 
to be placed with its star fairly upon the part of 
the vein to be cut, and to be smartly struck 
directly above the star with a blood-stick or piece 
of wood. 'Thesize of the star insures a sufficient 
opening; and the blunted part or blade of the 
phleme prevents it from going too deep. The 
spring phleme is not so facile in operation as the 
common one, and ought never to be used by an 
inexperienced operator. The lancet, in the hands 
of a novice, is not a little dangerous; and, even 
in the hands of a skilful operator, cannot be re- 
gulated with precision. The resistance of the 
integuments, the restlessness of the animal, and 
the depth of thrust requisite to make a proper 
incision, all endanger the success of the operation; 
and very experienced veterinary surgeons have 
been known, when using the lancet, to wound 
the carotid artery. In bleeding sheep, dogs, and 
small cattle, however, the lancet is the most 
handy instrument. 

A horse about to be bled is blindfolded on the 
side on which the operation is to be performed, 
or his head is turned and held wellaway. ‘The 
operator smooths the hair along the course of the 
vein, and makes sufficient pressure on the vein 
below the point of the intended wound to arrest 
the flow of the blood, and make the vein rise 
distinctly into view, but not enough to give it a 
thoroughly swelled and rounded surface. He 
places the phleme in a line with the course of 


the vein, with the star close to the vein and di-. 


rectly over its centre; he strikes the phleme 
smartly but not very strongly with a piece of 
wood called the blood-stick; and should he un- 
happily miss his mark or fail to make a fair in- 
cision, he repeats the stroke, taking care to 
place the star of the phleme in the external 
opening, and in such a direction as to be exactly 
on the centre of the vein. The pressure upon 
the part of the vein below the wound must be 
continued till a sufficient quantity of blood is 
taken; for on the pressure being removed, the 
blood will cease to flow. The blood ought to be 
received into a vessel of known dimensions, or, 
what is better, into a graduated vessel containing 
marks for every half pint of its capacity, so that 
the operator may readily observe at any moment 
the quantity of blood which has been abstracted. 
The operator ought also to make the blood fall in 
a regular stream into the centre of the vessel, 
and not allow it to trickle down the sides, so 
that it may regularly undergo the changes which 
indicate the degree of existing inflammation, and 
the proper time to stop the bleeding; yet he 


ought to base the chief weight of his opinion on | 


the state of the pulse, and on the collective symp- 
toms. 

“The blood,” says White, “should always be pre- 
served, that the quantity drawn may be accurately 
known, and that its quality may be ascertained. 
If, after it has coagulated, a white or rather a 
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light buff-coloured jelly is found on the surface, 
an inflammatory state of the body is indicated ; 
but in order to render this criterion useful, the 
blood must not be taken from too small an orifice, 
nor should it be suffered to run down the sides 
of the vessel which: receives it. Blood drawn 
from a healthy horse very soon coagulates, and 
appears like an uniformly red jelly with a small 
quantity of fluid, resembling jelly, floating on its 
surface. ‘This red jelly may, by washing, be ren- 
dered of a light buff colour, and exactly resem- 
bles the buff or-size, as it is termed, of inflamed 
blood. The most healthy blood, therefore, con- 
tains this size, and the cause of its not being 
conspicuous in such blood is, that coagulation 
takes place before the red colouring matter can 
have time to separate from it. But as blood that 
is drawn from an animal labouring under general 
inflammation or fever always preserves its fluid- 
ity much longer than healthy blood, and as the 
red colouring particles are specifically heavier 
than the fluid with which they are mixed, they 
will of course be gradually subsiding as long as 
the mass continues fluid, leaving a coat of buff- 
coloured jelly on the surface.” “ Should a whitish 
or light buff-coloured jelly appear on the surface 
of the blood, after it has coagulated or settled, 
and should this jelly be of considerable thickness, 
rather firm, not easily penetrated by the finger, 
we may be satisfied that the horse’s complaint is 
inflammatory, that bleeding was a proper remedy, 
and that, if the symptoms continue, the operation 
may be repeated with advantage. But if the 
blood coagulates quickly, is uniformly of a dark 
liver colour, loose, and easily broken, with a con- 
siderable quantity of water upon its surface, it 
denotes debility, and shows that the disease 
arises from a weakness of the system, and that, 
instead of bleeding, tonic and cordial medicines 
are to be employed, with every thing that may 
tend to restore the animal’s strength.” 

When the flow of blood is stopped, the edges of 
the wound ought to be placed closely together, 
and made fast in that position by passing through 
them a small sharp pin. But in performing this 
operation, the skin ought not to be unduly drawn 
from the neck, else blood from the wound may 
lodge between the skin and the underlying mus- 
cles, and occasion an ugly and perhaps mischiev- 
ous swelling, A little tow or a few hairs may be 
Wrapped round the pin, so as to cover the whole 
face of the wound; and the horse’s head ought to be 
made fast for two or three hours, so as to prevent 
him from rubbing the wounded part against the 
manger. Ifthe wound be not pinned, the orifice 
may not close with sufficient firmness and expedi- 
tion to allow the horse soon to resume labour, espe- 
cially collar-work, with safety ; and if the animal 
have liberty to depress his head below the man- 
ger, the pressure of the column of blood ascend- 
ing in the neck, may occasion the rupture of the 
coagulum, and cause such a flow of blood as, if 


unobserved, may very seriously injure and per- 
I. 
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haps destroy the animal. Yet pinning may, in 
certain circumstances, be omitted without bad 


consequences; and in the case of dogs and black 


cattle, it is very seldom practised. 
The operation of bleeding a horse sometimes 
induces a disease almost if not quite as bad as 
that which it is intended to cure. The wound 
becomes the seat of swelling and suppuration ; 
and the cut vein becomes inflamed and is event- 
ually obliterated. The most frequent cause of 
this disastrous issue is the improper closing up 
and subsequent treatment of the wound. If the 
edges of the wound are pinned ajar, a slight sup- 
puration may be occasioned by the contortion; and 
if the tow be so firmly wrapped round the pin 
that the pus cannot escape, inflammation first 
spreads upon the cellular membrane around the 
wound, and then upon the vein itself; yet the pro- 
egress of the inflammation may be arrested before 
the vein is attacked, by removing the pin, washing 
away the pus and the coagulated blood, and 
bathing the part with hot water or with a proper 
solution of sugar of lead three or four times a- 
day, and applying a poultice at night.—Again, if 
the pin be inserted unduly far from the edge of 
the orifice, the portion of the skin outside of it, 
becoming dead and detached as a dry scab, is so 
large an obstruction to the circulation, that, 
before its detachment can take place, suppura- 
tion is provoked, and occasions inflammation to 
attack the membranes and eventually the vein. 
—Farther, if the pin be passed through a large 
portion of one side of the wound, and scarcely if 
at all through the other, the parts are not brought 
into contact, and mischievous irritation is ex- 
cited.—Moreover, if the pin be inserted too near 
either end of the orifice, and a.single hair or any 
other minute foreign hody be enclosed, or even a 
portion of the coagulated blood be allowed to re- 
main, the same kind of disastrous effects may 
follow. Much depends also on the situation of 
the part in which the incision is made; for if 
the vein be opened lower than six inches down 
the neck from the point where it divides into 
three branches, and if the animal operated upon 
be a draught horse, the retardation of the circu- 
lation. of blood in the vein by the pressure of the 
collar, may cause the internal opening to break, 
and. occasion such an escape of blood beneath the 
integuments as will irritate and inflame the cel- 
lular membrane and eventually the vein. A 
horse, too, who has been accustomed to be reined 
up in harness, and who, after being bled, is sent 
to grass, will so hang his head in obtaining his 
food, as to retard the progress of the blood to the 
heart, and to make the weight of it press against 
the sides of the vein which was wounded, and 
which is not yet sufficiently healed; so that the 
orifice is ruptured, a portion of blood escapes be- 
neath the skin, and swelling and inflammation 
are produced. External irritation, also, such as 
friction from the rein of the bridle, or abrasion 


by the animal rubbing his neck against a post, 
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sometimes produces the same effects. Other 
causes, though of less frequent occurrence, are 
bluntness and rustiness in the phleme or lancet, 
the adhesion of particles of dust to the inner 
edges of the wound, the hacking repetition of the 
incision before the blood is made to flow, the re- 
opening of the wound after an interval of some 
hours for the taking away of more blood, and the 
accidental destruction, in any manner, of the 
coagulable lymph which holds the edges of the 
wounds together during the early period of the 
process of healing. These several and diversified 
causes of inflamed vein, show the dangers which 
attend the operation of bleeding, and suggest the 
precautions with which that operation ought to 
be performed; but the disease which they pro- 
duce is so distinct and serious, as to be a proper 
subject for separate discussion. See the article 
InFLAMED VEIN. 

The bleeding of neat cattle is a strictly similar 
operation to that of the bleeding of horses ; yet 
may require one or two particular remarks. A 
rope or strap is usually passed round the neck, 
and made pretty tight, in order to raise the 
vein; but this occasionally produces alarming 
symptoms, and ought to be dispensed with by 
every regular practitioner. The pressure of the 
finger, as in the case of the horse, ought to be 
quite sufficient for raising the vein. The lancet 
is the instrument most suitable to be employed ; 
and it ought to be broader-shouldered than the 
lancet used for the horse. Yet when a mere 
rustic or the farmer himself, and not a skilful 
practitioner, performs the operation, he ought to 
use the old phleme and bloodstick. Inflamed 
vein is sometimes occasioned in as bad a form in 
the ox asin the horse; and it ought to be guarded 
against by similar precautions; and, when pro- 
duced, must be cured or alleviated by similar 
remedies, 

When a sheep is about to be bled from the 
jugular vein, he is held between the limbs of the 
operator, with his croup against a wall. The 
operator, with his left hand, presses upon the 
vein a little below the spot where he intends to 
cut it; and, with his right hand, makes an ob- 
lique incision in the vein, at the spot where it is 
largest, and can be most distinctly felt through 
the skin. The obliquity of the incision secures a 
better flow of blood, than a cut either along the 
vein or across it. But when bleeding from the 
jugular vein is undesirable, a large vein which 
passes from the foot along the back part of the 
leg to the ham, and then goes obliquely over to 
the fore part of the limb, may be selected ; and 
this vein is nearest the surface and sufficiently 
large for the operation, at a spot a little above 
the knee. The operation in this case is best per- 
formed by securing the other three feet of the 
animal, grasping the limb above the place where 
the vein is to be opened, causing it to swell to 
a state of sufficient development, and making 

an oblique incision in it similar to what we have 
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recommended in the case of the jugular vein.— 
A diseased or ruptured bleeding, as from the 
navel or from wounds, will form the topic of a 
separate notice. See the article TmmorrHace.— 
Gibson on the Diseases of Horses —Mackenzie on 
the Duseases of Sheep.—Papers of Mr, Dick in 
Quarterly Journal of Agriculture.—Clater’s Cattle- 
Doctor.— Youatt on Catile— Youatt on the Horse.— 
Spooner on Sheep.—White’s Veterinary. 

BLEMISH. Any feature of a plant or an ani- 
mal which mars its beauty or deteriorates its 
value, without seriously injuring its utility. 

BLETIA. A genus of interesting, exotic, hot- 
house plants, of the orchis tribe. About 15 or 16 
species have been introduced to Great Britain, 
principally from the West Indies, China, and the 
extreme south of North America; and three of 
these species are herbaceous, and all the others 
tuberous-rooted. — Tankerville’s species, Bletia 
Tankervillie, is a splendid plant, and has become 
a great favourite with the higher order of gar- 
deners. 
attains a height of about two feet, and carries a 
whitish brown flower in March and April. Mr. 
Otto, the inspector of the Berlin Botanic garden, 
regarded this plant as an epiphyte, and made 
experimental observations on its culture; and 
he recommends it to be grown in plunged pots, 
filled with equal parts of river sand, peat earth, 
and leaf mould, and very sparingly watered while 
the roots are not in a growing state-—The modest 
species, Bletia verecunda, was introduced from the 
West Indies in 1733, and was known for a con- 
siderable time as a bastard hellebore, under the 
name of Limodorum altum. It grows to the 
height of three feet, and produces a purple flower 
from January till May.—The hyacinthine species, 
Bletia hyacinthina, is a great beauty, introduced 
about 40 years ago from China. It grows to the 
height of about one foot, and carries a purple 
flower from March till June. It withstood the 
frost in the open air, in the Botanic garden of 
Bury St. Edmunds, during the winter of 1830-31, 
without any other protection than such as was 
afforded by its position at the base of an east 
wall. The florid, the headed, the pallid, and the 
spreading-flowered species are also very beauti- 
ful, and all the other introduced species are or- 
namental. 

BLIGHT, or Buast. Any disease which seri- 
ously damages or totally prevents the fructifica- 
tion of a crop. It was longa subject of bewilder- 
ment and apprehension to both farmers and gar- 
deners; and is still talked of by many cultivators 
in a looseness of phraseology wretchedly out of 
keeping with the enlightenment of the nineteenth 
century. It was regarded by the ancient Greeks 
as a blast from the offended deities, quite super- 
natural in its origin, and altogether irremediable 
in its influence ; it was known among the ancient 
Romans under the name of rubigo, and supposed 
to be a scourge in the hand of a particular deity, 
whom they called Rubigus; and it was ascribed, 


It was introduced from China in 1778,. 
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by writers on agriculture and gardening of almost 
all ages preceding the present, to causes which 
were either conflicting, mystical, or at best alto- 
gether misunderstood. Some of the most familiar 
and devastating kinds of it, have at length been 
fully investigated, and are known to be caused 
by insects, by fungi, or by well-defined chemical 
or meteorological agencies, and have been de- 
scribed with an accuracy and a minuteness which 
enable us readily to distinguish them from one 
another, to designate them by distinctive names, 
and to point out at once their origin, their in- 
dications, and their prevention, alleviation, or 
cure. See the articles MinpEw, Smut, Rust, Apuis, 
Funeus, Honry-Drew, Ganerenn, Conrorrion, 
ConsumpTion, SurrocaTion, Alctpium, and some 
others. Yet one or two kinds of blight which are 
still mentioned by most writers under the name of 
blight, and which are either principally or wholly 
ascribable to meteorological influence, may here 
be noticed. 

One kind of blight is occasioned by prema- 
turely mild weather, followed by sharp frosts and 
easterly winds, in spring. The very early appear- 
ance of buds and blossoms excites delight in the 
inexperienced, but apprehension in the judicious; 
for subsequent frosts and east winds may very 
probably arrest the flow of sap from the roots, 
occasion the young leaves and shoots to shrivel 
and die, and cause the arrested juices to swell 
and burst the tender vessels, and to .become the 
prey of innumerable aphides. The general result 
is either the death of the plant, the destruction 
of its growth for the season, or at the least the 
infliction upon it of a great degree of temporary 
feebleness. The aphides which feed upon the ex- 
travasated juices, though but a consequence of 
the blight, are sometimes mistakingly regarded 
as the cause of it, and supposed to be wafted by 
the east wind. Unskilful gardeners occasionally 
aggravate the blight by their very solicitude to 
avert it, closely matting up its trees or keeping 
them protected during the day, so as to render 
them so exceedingly tender that even a slight 
subsequent frost does them material damage. 
The sudden evaporation of hoar-frost from the 
opening leaflets of a young hedge, by a powerful 
sun, in a calm vernal atmosphere, sometimes so 
utterly destroys the incipient shoots and kills all 
the young foliage as to produce, in a few days, 
the appearance of a severe scorching by fire. A 
hedge thus blighted, occasionally remains leafless 
throughout the summer, or only shows some feeble 
symptoms of exfoliation toward the beginning of 
autumn; and it ought, in every case, to be left 
untouched till, by its own vitality or without 
any artificial appliance, it has recovered strength 
and vigour. 

Another kind of blight occurs in summer, when 
farm crops have attained their full growth, and 
is usually ascribed to sultry and pestilential va- 
pour. This blight formerly made great havoc 
upon the vineyards of Italy, and still partially 
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scathes some of our potato crops, and scorches and 
shrivels considerable portions of our crops of hops 
and wheat. The Romans observed that it gene- 
rally occurred at the season of the ripening» of 
grapes, about noon, after short and heavy show- 
ers, followed by sunshine, and that it made the 
greatest devastation in the centre of vineyards ; 
and the English hop-growers of the present day 
observe that it occurs most frequently about the 
end of July, after rain followed by hot sunshine, 
and that, whether general or partial, it usually 
begins in the centre of the hop-ground, and in- 
flicts there its largest proportion of injury. In 
one instance which was minutely observed, the 
blight happened a little before noon, during a 
very light or little more than perceptible wind, 
and ran in the direction of the wind and at right 
angles with the direction of the sunbeams. See 
the article Frre-Biast. A marked instance of 
this summer blight in wheat, is recorded in the 
following terms by a close observer. “In the 
summer of 1809, I had watched the progress of 
the growth of a field of wheat on rather a light 
and sandy soil, merely from having had occasion 
to pass through it every Sunday in going to 
serve a church. It came up with every appear- 
ance of health, and also into ear, with a fair 
prospect of ripening well. I had taken particular 
notice of it on a Sunday about the beginning of 
July, as exceeding anything I could have ex- 
pected on such a soil. But on the following Sun- 
day, I was surprised to find a portion of the crop, 
on the east side of the field, to the extent of 
several acres, totally destroyed,—being shrunk 
and shrivelled up to less than one half the size of 
what it had formerly been, with an appearance 
so withered and blasted that I for some time 
imagined I had got into the wrong field. The 
rest of the field produced a fair crop.” But 
though such instances as this are ascribed wholly 
to atmospherical causes, a careful inspection of 
the straw might possibly detect the presence of 
minute parasitic fungi. 

A third kind of blight, popularly called in Eng- 
land the white blight, is occasioned by deficiency 
or failure of proper nourishment; it occasionally 
attacks all kinds of plants, both wild and culti- 
vated ; it is, as might be expected, most common 
in thin gravelly irretentive soils, in very dry sea- 
sons; and it usually consists in throwing the 
plants prematurely into blossom, and ripening 
the ear or pod before the body or more than the 
mere embryo of the seed is formed.—The only 
known palliatives or preventatives of these three 
kinds of blight are proper condition and thorough 
culture of the soil. — 

BLIGHT-BUG. See Apuis. 

BLINDNESS. The want or deprivation of - 
sight. Blindness occurs frequently in horses, 
and very greatly deteriorates their value,—ren- 
dering them useless for some kinds of work, and 
only half useful for others. The causes of it are 


too obscure or recondite to be detected before 
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they produce their effect, or to be even conjec- 
turally counteracted by any other means than the 
general good treatment of the animals. Two 
common but quite incurable kinds of blindness 
are noticed in the articles Amaurosis and Moon- 
Burnpnuss ; and a third kind is occasioned by oph- 
thalmic inflammation. The blindness of a horse, 
when induced, may be known by the uncertain, 
unequal, and hesitating manner of his gait, by 
his occasionally lifting the foot as if to step over 
an obstacle when no obstacle exists, by his pricking 
up his ears and moving them in a peculiarly list- 
ful manner when any person enters the stable, 
by his hanging back timidly and hesitatingly in 
his halter, and especially by the dilatation or 
contraction of the pupil of the eye under sud- 
den transitions from light to darkness, or from 
darkness to light. See the article Eyz, But 
when a blind horse is mounted by an expert 
horseman, he may show none of the symptoms 
in hesitation of gait, but, under the action of the 
spurs, and from adroit management, may move 
with perfect resolution and freedom. A horse 
blind in but one eye may, according to cir- 
cumstances, either be very little or very much 
deteriorated. “The loss of one eye,” says Mr. 
Percivall, “does not enfeeble sight; because the 
other acquires greater energy, though it much 
contracts the field of vision. It is said to render 
the conception erring; and the case. of misjudg- 
ment of distances is the one commonly brought 
forward to show this. All I can say on this point 
is, that the best hunter I ever possessed, a horse 
gifted with extraordinary powers for leaping, was 
a one-eyed horse; and this animal carried me 
through a hunting season, without, to my recol- 
lection, making one single blunder in leaping.” 
But, says Mr. Youatt, “although a one-eyed horse 
may not be absolutely condemned for the common 
business of the carriage or the road, he is gene- 
rally deteriorated as a hunter, for he cannot 
measure his distances, and will run into his leaps. 
Many a sportsman, puzzled and angry at the 
sudden blundering of his horse, or injured by one 
or more stunning falls, has found a very natural 
although unexpected explanation of it in the 
blindness of one eye, and that perhaps produced 
through his own fault, by over-riding his willing 
and excellent servant, and causing a determina- 
tion of blood to the eye, which proved fatal to 
the delicate texture of the retina. Even for the 
carriage or the road, he is considerably deterio- 
rated; for his field of observation must be mate- 
rially lessened.” 

Blindness is much more frequent, but far less 
inveterate, among sheep than among horses. If 
almost any flock of sheep be carefully examined, 

the eyes of one half of them will either show 
symptoms of partial or total blindness, or present 
indications of quite recent recovery from blinding 
disease. 'The most common causes are prolonged 
fatigue, hard driving, chasing about by dogs, 
| burying beneath the snow, warm days followed 
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by frosty nights in winter, and, as some think, 
the blowing of the pollen of flowers into the eyes, 
and sometimes either infection or some undefined 
description of epidemic influence. In some kinds 
of blindness, the whole surface of the eyeballs has 
a light blue colour, resembling the colour of deep 
salt. water when seen perpendicularly in clear 
sunshine; but in the more common kinds, a 
white film gradually spreads over it till the whole 
surface assumes a pearly whiteness. All the 
kinds, however, appear to be preceded or accom- 
panied by inflammation; and when properly 
treated, or even sometimes when they are merely 
let alone, they, with few exceptions, gradually 
and speedily disappear. The principal remedy, 
in all bad cases, is to bleed the vein under the 
inner angle of the eye, on the side of the nose. 
The operator either takes the sheep between his 
knees, placing its rump against a wall, or lays it 
on its back, to be held in that posture by assist- 
ants ; he next, with his left hand, presses the vein 
about two inches from the angle of the jaw, and 
opposite the third grinder; and, immediately 
upon the vein becoming sufficiently full, he punc- 
tures it at a spot about an inch from the eye. 
All stimulating applications, such as a solution 
of white vitriol and other kinds of common “ eye- 
water,” ought to be carefully avoided; for they 
will only increase the inflammation, and augment 
the risk of permanent blindness. Almost the only 
wash which can be of service is either a drop or 
two of vinous tincture of opium introduced to 
the eye, or a lotion consisting of a teaspoonful of 
common tincture of opium and half a pint of 
water freely applied to the exterior. Incurably 
blind sheep incur some risk of drowning in ponds 
or of other fatal accidents, and, on that account, 
may at once be sent to the butcher; yet, after a 
few days of awkwardness and confusion, they are 
almost certain to become perfectly accustomed 
to the paths of the pastures, and to be taken un- 
der the voluntary and constant guidance of some 
other sheep of the flock. 

Blindness not unfrequently attacks poultry, 
and may, in general, be easily cured. It is gen- 
erally a consequence or an accompaniment of 
roup, and disappears when that disease is cured. 
It is sometimes the result of pure inflammation 
of the eye, and may consist in either cloudiness, 
ulceration or enlargement of that organ, and may 
be cured by a few fomentations with warm water, 
each followed by the introduction of a few drops 
of very diluted laudanum between the eyelids. 
It is sometimes also the effect or symptom of 
some other disease, and consists in the closing up 
of the eye with mucous matter ; and in this case, 
it may be removed by such simple means as the 
cleaning of the coup, and a slight protection in 
any manner from cold winds and chilly air.— 
Transactions of the Highland Society.—Percivall 
on the Veterinary Art—Youatt on the Horse.— 
Olater’s Cattle Doctor—G‘ibson on the Diseases of 
Horses. 
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BLINDWORM. A species of angwis or snake, 
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cess. The blindworm is a very harmless crea- 


—the Anguis fragilis of Linnzeus, and probably the | ture, but, like many other innocuous snakes, par- 


A. eryx of Pennant. It is sometimes designated 
the slow-worm, or the deaf adder. The common 
blindworm is described as being greyish-brown 
above, bluish-black beneath, with several parallel 
rows of small dark spots along the back, and a 
dusky band on each side; and the variety, or 
supposed species, named Hryz, is said by Pennant 
to have the belly of a bluish lead-colour, marked 
with small white spots irregularly disposed; the 
rest of the body greyish-brown; with three lon- 
gitudinal dusky lines, one extending from the 
head along the back to the point of the tail, the 
others broader, and extending the whole length 
of the sides. Mr. Ryland says: “Such varia- 
tions cannot be considered as specific. Some- 
times the slow-worm has the upper parts without 
lines at all, sometimes with a single line, and 
sometimes with seven lines; the lower parts 
either uniformly bluish-black, or with a broad 
band of the same colour as the back, and on each 
side a central dark band. The number of lines 
is, ] think, fourteen on each side, twenty-eight 
in all, that being the number of series of scales. 
Some specimens are destitute of white spots on 
the lower part of the abdomen and tail, but in 
most individuals they are more or less apparent. 
Young, or at least small individuals, generally 
have the lines more distinct.” Mr. Ryland con- 
tinues: “I am led to suppose, from Mr. Salmon’s 
remarks, that a prejudice against these inof- 
fensive reptiles exists in his neighbourhood, 
similar to the belief prevalent in Lancashire. 
The notion of the lower orders here respecting 
_ this snake is curious, and will be best shown by 
a conversation I once had with a turf-cutter :— 
‘Well, my man, you have other kinds of snakes 
here (Woolston Moss) besides the viper?’ ‘Ay, 
Sir, we sometimes light on blindworms and ed- 
ders. ‘Indeed!’ ‘Ay: but the blindworms are 
the worst, and desperate hard to kill. Whoy, if 
you were to cut one into half a dozen pieces, they 
‘ud jom again!’ A medical friend informs me 
that a belief in the power of separated parts of 
this snake reuniting is prevalent amongst the 
lower classes in Scotland. How ean it have ori- 
ginated?” In Scotland, the lower classes ima- 
gine the blindworm to be as poisonous as the 
viper or adder, and generally do not distinguish 
the one species from the other. Knowing that 
serpents have often bitten, or, as they think, 
stung persons, as well as cattle, and as they are 
thus dangerous, they naturally on falling in with 
one kill it, and to make sure work, usually cut 
it into pieces with a knife, it being a prevalent 
belief among them, that a serpent, if merely 
bruised, will or may come alive again. Their ab- 
horrence of the animal, and their apprehension 
of the possibility of reviving, even leads them to 
separate the pieces to a distance; but the be- 
lief of a reunion of the parts, if left in prox- 
imity, is merely the result of fear carried to ex- 


ticipates in the bad character of those which are 
venomous. <A very slight blow with a stick. is 
sufficient to disrupt this animal, and individuals 
are often seen with part of the tail wanting, in 
which respect it resembles the lizards. 

BLINKERS. Teather plates permanently at- 
tached to the sides of a bridle, and so adjusted 
as to prevent a horse from seeing objects on 
either side, without obstructing his vision in 
front. 

BLISTER. A medicinal preparation for in- 
flaming the skin, and producing vesicles filled 
with a watery or serous liquid. It is one of the 
most effective appliances of the healing art, and 
constitutes the chief remedy in the case of a 
considerable number of diseases. The main prin- 
ciple on which it acts is that of counter-irrita- 
tion, or of reducing inflammatory action in an 
interior organ of the animal system by exciting 
a stronger local inflammation on the nearest ex- 
terior part of the system ; and a subordinate prin- 
ciple is the accelerating of the action of the near- 
est vessels, or the rousing of the local absorbents 
to a temporary condition of unusual energy. 

Blisters are eminently efficacious in dispersing 
such callous swellings as arise from strains, 
bruises, and other similar causes. They are of 
great service in reducing the inflammation of 
parts remote from the surface: thus inflamma- 
tion of the internal parts of the foot is reduced 
by blistering the pastern; inflammation of the 
bowels, by blistering the abdomen; and inflam- 
mation of the lungs, by blistering the sides. 
Blisters are also the best remedies for curbs, 
windgalls, spavins, and various other disorders. 
When properly made and free from any such 
caustic ingredients as sulphuric acid and corro- 
sive sublimate, they inflict no permanent damage 
on the skin, and do not prevent the hair from 
growing; and when they are not successful in 
the first application, they can with all safety. be 
repeated. But a blister ought never to be ap- 
plied to a part which is irritated or tender, for 
it might then produce extensive and virulent 
ulcer; nor ought it ever to be applied where 
there is a tendency to grease, for it will probably 
aggravate the disorder ; and whenever it requires 
to be applied during winter, thorough care ought 
to be used to protect the animal from cold or 
from a current of air about the legs. 

When a blister is to be applied, the part should 
previously be cleared as much as possible from 
hair, a quantity of the blistering ointment 
should be well rubbed into it, and a thin coat of 
the ointment afterwards spread over it with a 
moderately warm knife. A horse on beginning 
to feel the action of the blister, is very apt to bite 
the part, and, in consequence, both to do serious 
mischief to the part and to blister his mouth; 
and to prevent this, he ought either to be tied . 
up to the rack, or to have what is called a cradle 
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placed about hisneck. When a blister is applied 
to any of the legs, the litter must be completely 
swept away in order to prevent irritation of the 
blistered part by straws. 

The most active ingredient in the great majo- 

rity of suitable blisters, is pulverized Spanish 
flies. One common blistering ointment for horses 
is compounded of half an ounce of pulverized 
Spanish flies, an ounce of oil of turpentine, and 
four ounces of hog’s lard or simple wax ointment ; 
another is compounded of an ounce of pulverized 
Spanish flies, an ounce of oil of turpentine, two 
drachms of sulphuric acid, and four ounces of hog’s 
lard; and a third is compounded of 14 or two 
ounces of pulverized Spanish flies, half an ounce 
of oil of origanum, two drachms of sulphuric acid, 
two ounces of hog’s lard, and four ounces of com- 
mon tar. The last of these is said to be pecu- 
liarly suitable for removing enlargements of the 
pack sinews or windgalls. Sulphuric acid ought 
to be omitted in every case in which a somewhat 
caustic influence is undesirable. Corrosive sub- 
limate has frequently been recommended as an 
ingredient ; yet, except when very severe blister- 
ing, as in a case of bone spavin, is required, it 
ought in every instance to be omitted, for it is 
very apt to ulcerate the skin, and it leaves a 
permanent mark or blemish. Good mustard, 
made into a paste with hot water, and applied 
hot, often blisters as well as Spanish flies’ oint- 
ment; and ought to be used in inflammation of 
the kidneys, and in any other case in which a 
mischievous operation of Spanish flies is to be 
apprehended. ‘Tincture of croton, and some of 
the preparations of iodine, also make active blis- 
ters, 

BLITE, or StrawsBERRyY Britr,—botanically 
Bluitum. A genus of hardy annual plants, of the 
goosefoot tribe. Two ornamental species, the 
berry-headed and the twiggy, were introduced to 
Great Britain from the warmer parts of Conti- 
nental Eurepe, in the course of the 17th century, 
and have ever since been regarded with consid- 
erable favour. Both grow to the height of about 
two feet, and bear apetalous flowers from May 
till August. The flowers of the berry-headed 
species are produced in small heads from the sey- 
eral joints of the stem, and in a cluster from the 
top; and after the flowers have ceased to bloom, 
the little heads swell to the size of wood straw- 
berries, assume a similar appearance to these 
fruits, and become filled with a purple juice 
which gives a deep purple coloured stain to the 
hands of persons who bruise them. ‘Two other 
species, the goosefoot-like and the petiolate, pos- 
sess no interest; but a curious species, the mari- 
time or sea-side, was introduced a few years ago 
from North America.—An uninteresting species 
of amaranth, with green flowers, of annual growth 
and trailing habit, frequently found on the dung- 
hills of England, bears the name of wild blite,— 
Amarantus blitum. 3 

BLOCKS. Pieces of wood in which sheaves or 
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pulleys are placed, for the purpose of forming 
tackle, purchases, &c., in various operations in 
naval tactics and architectural constructions. The 
mechanical power is described in the article Pun- 
LeY. Blocks aresingle, double, treble, and fourfold, 
according as the number of sheaves is one, two, 
three, or four. The sheaves are grooved to re- 
ceive the rope, and have in their centre a brass 
bush, or triangular piece of brass, to receive the 
pin on which they revolve. The sides of the 
block are called cheeks. A running block is at- 
tached to the object to be moved; a standing 
block is fixed to some permanent support. Blocks 
also receive different denominations from their 
shape, purpose, and mode of application, which 
cannot be well explained without the use of 
figures. No less than 200 different sorts and 
sizes are made at Portsmouth, England, for the 
royal navy, besides which there are various sorts 
used only in the merchant-ships. The machinery 
for supplying the royal navy with blocks is the 
invention of Mr. Brunel,an American artist. It 
enables 4 men, in a given time, to complete the 
shells of as many blocks as 50 men could do by 
the old method. 

BLOOD. The red fluid contained in the blood- 
vessels of animal bodies. It is found in the mam- 
malia, in birds, in reptiles, and in fishes. In the 
last two classes of animals, the temperature of 
the blood is much lower than in the former, for 
which reason they are distinguished by the name 


cold-blooded, while the others are termed warm- | 


blooded animals. Insects and worms, instead of 
red blood, have a juice of a whitish colour, which 
is called white blood. In the blood, two different 
substances are contained, which are separated by 
coagulation,—the serwm, a fluid like the white of 
an egg, and a thick matter, to which the red 
colour properly belongs, which is much heavier 


than the former, and is called the coagulum. The | 
last may be divided again into two different | 


parts,—into the crwor, or that part of the blood 
which is intrinsically red, and coagulable, and 
lymph or jibrine, to which the coagulation of the 
blood must be ascribed. The jibrine, in young 
animals, is much whiter than in older and stronger 
ones. The blood of the latter contains much 
more azote than that of the former. If the nour- 
ishment of animals is changed, we also find an 
alteration in the constituent parts of their blood. 
It is also changed by diseases. In animals that 
are hunted to. death, or killed by lightning, the 
blood does not coagulate. The blood of birds is 
more highly coloured, and warmer, than that of 
viviparous animals, and coagulates more easily in 
the air. That of reptiles and fishes coagulates 
with difficulty. Aided by magnifying glasses of 
a strong power, one may observe, in examining 
the blood of the living animal, or in blood which 
is newly drawn, that it consists, especially the 
cruor, of little globular bubbles, the globules of 
the blood, as they are called, the diameter of 
which amounts to about the three hundredth 
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part of a line. In blood that has been drawn 
some time, although this time may be very short, 
they are not to be discovered. They are the ef- 
fect of the life that pervades the blood. The 
more robust and healthy an animal is, the more 
globules are perceived. They show, as it were, 
the transition from the formless liquid to the 
original form of the first organized matter. The 
blood is of the greatest importance to the life of 
an animal, and may be considered as the source 
of life. As long as the body is living, the blood 
is in perpetual motion. When it is taken out of 
the body, a remarkable change soon follows: it 
begins to coagulate, and then undergoes, first an 
acetous, and, after a few days, a putrid fermen- 
tation. All the blood takes its origin from the 
chyle, and deposits, by degrees, the nourishing 
particles requisite to the preservation and growth 
of the body, by a multitude of vessels adapted 
thereto. This is done while it is driven from the 
heart into the remotest parts of the body, and 
from thence back. The circulation of the blood 
is, as it were, the principle and first condition of 
life. With it, except in cases of fainting, suffo- 
cation, &c., life ceases. The heart, the centre of 
the circulation of the blood, has a two-fold mo- 
tion of contraction and dilatation, which con- 
stantly alternate. With the heart two kinds of 
vessels are connected,—the arteries and the veins. 
The circulation of the blood proceeds with an 
astonishing rapidity: did it flow at an equal rate 
in a straight line, it would run, in the space of 
one minute, through 149 feet. This swiftness, 
however, exists only in the larger vessels near the 
heart; the farther the blood recedes from the 
heart, the slower its motion becomes. In a 
grown-up person, in good health, we may reckon 
the mass of blood at 24 to 30 lbs. 

BLOODFLOWER,—botanically Hemanthus. A 
genus of tender, beautiful, bulbous-rooted plants, 
of the amaryllis tribe. About twenty species 
have been introduced to Great Britain,—one from 
Sierra Leone, and all the others from the Cape of 
Good Hope. One of the species, the scarlet, was 
introduced in 1629; twelve in the course of the 
last century ; and the others, since 1800. The 
stems of most rise to the height of about a foot; 
and those of the remainder to about six or nine 
inches. Three, the white-flowered, the orbicular, 
and the pubescent, have white flowers; and the 
| others have flowers of various shades of red, from 
scarlet and crimson to pink and flesh-colour. 
All are propagated by offsets, and grow well in 
sandy loam mixed with a little peat. The leaves 
of several of the species are large, fleshy, and pe- 
culiarly shaped, and have a very remarkable and 
interesting appearance during winter. Miller 
describes two of the three species known in his 
day as difficult of propagation in Europe; and 
one of these two as exceedingly shy in coming to 
flower. 

BLOOD-HORSE. See Horsz. 

BLOODHOUND. A variety of the dog, for- 
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merly much used and highly prized, on account 
of its exquisite scent and extraordinary perse- 
verance, for tracking and seizing depredators and 
other obnoxious persons. A British bloodhouhd 
of pure blood is now comparatively rare, and, ex- 
cepting in a few instances, for the seizing of sheep 
stealers, is kept only as an object of ornament 
and curiosity. He is compact, muscular, and 
strong; his height is about 28 inches ; his pre- 
vailing colour is a reddish tan, gradually darken- 
ing from the sides to the back, and there becom- 
ing blackish; his forehead is broad; his face to- 
ward the muzzle is narrow; his nostrils are wide 
and fully developed; his ears are large and pen- 
dulous; his tail is long; his aspect is sagacious 
and calm; and his voice is deep, sonorous, and 
powerful. Previous to the union of the English 
and the Scottish crowns, great numbers of blood- 
hounds were kept by the warrior population of 
the borders, and employed in feuds against moss- 
troopers and even against princes; and, under 
the name of sleuth-hounds, they mingle in the 
romantic story of Bruce, of Wallace, and of many 
a border chieftain. The bloodhound of Cuba 
closely resembles the old British bloodhound in 
habits and instinct, but very considerably differs 
from him in shape. This animal is still employed 
by the Cubans to pursue felons and murderers; 
and possesses an appalling notoriety in history as 
a principal auxiliary of the Spaniards in their 
atrocious conquest of America, and of the West 
Indian colonists in their inhuman warfare with 
the revolted Maroons of Jamaica. <A writer in 
one of the Dublin Medical journals says: “ There 
are three dogs at present known under the name 
of bloodhound, which, though by some considered 
distinct from one another, I am disposed to re- 
gard as varieties of the same animal, the differ- 
ence in their appearance being probably owing 
to climate, if not, indeed, to some intentional or 
accidental cross. These varieties are the African, 
the Cuban or Spanish, and the British. The first, 
viz. the African, I am inclined to regard as the 
original whence the others sprang. The Cuban 
seems to have a dash of the greyhound in him; 
and the British would appear to have been 7m- 
proved by the intermixture of the old English 
Talbot, which I take to be a far more genuine as 
well as more ancient animal. The African blood- 
hound is very seldom to be seen in this country. 
He sometimes resembles a very large and raw- 
boned Spanish pointer. His ears are pendulous 
and fine -in texture, about the length of a fox- 
hound’s; coat very fine, and skin apparently thin ; 
colour generally dark liver-colour clouded with 
black, yet sometimes tan; muzzle nearly always 
black, as also the tip of his ears; head pretty 
large, and shaped like a pointer’s; eyes placed 
towards the front; tail fine, and carried rather 
horizontally than erect. The appearance and 
manners of this dog are ferocious in the extreme ; 
he stands about twenty-six inches high at the 
shoulder, often less, but seldom more. I saw one 


456 


of these animals in London some time ago, which 
had been brought from the Cape of Good Hope, 
and from him took my description; he was the 
only African bloodhound I have ever seen ; and 
as these dogs are apt to die when brought toa 
cold climate, I dare say few of my readers (if any) 
have ever met with one of them. Two African 
bloodhounds were brought to England, and pre- 
sented to the Tower menagerie, by Major Den- 
ham. A drawing of them may be seen in the 
first volume of a very interesting work published 
by the Society for Promoting Entertaining Know- 
ledge,—entitled ‘The Menageries.’ I was also 
shown a sketch of one, and furnished with a de- 
scription similar to the one I have given above, 
by a friend who had spent some time at the Cape. 
These are very swift dogs, ef exquisite sense and 
smell, great endurance, and indomitable courage. 
My account of the African variety ends here, and 
I now come to one somewhat better known—one, 
at all events, concerning which information is 


| more easily obtained—viz., the Cuban or Spanish. 


This animal does not differ so greatly in form 
from the former-described variety as at first sight 
might be supposed. It isin general much taller, 
is of a slighter make, bears its head higher, and 
is altogether a more imposing-looking dog than 
the preceding. It is said to be inferior in smell, 
which I conceive must be the case from the for- 
mation of the head and nose; but what it wants 
in scent it makes up in speed, being in this re- 
spect little inferior to many greyhounds. This 
dog is to be found in greatest perfection at pre- 
sent in South America; many are brought from 
the West Indian islands also, but are scarcer there 
than on the continent. This is a very tall dog, 
being frequently twenty-seven to twenty-eight 
inches high at the shoulder: in his general shape 
he resembles a smooth lurcher, or a cross between 
a greyhound and a mastiff; his head is thick 
across the temples; muzzle long and rather fine, 
yet by no means so small as a greyhound’s ; ears 
something like a greyhound’s, but larger and 
much more pendulous. This dog’s neck is long, 
and as he carries his head well up, he has, when 
a good-sized specimen, a very noble appearance ; 
his tail is moderately long, and tapers to the ex- 
tremity ; it is very shghtly villous beneath ; colour 
generally tan shaded with black above—some- 
times liver-colour—and occasionally mouse-col- 
oured or silvery-grey ; the muzzle and tips of his 
ears are generally darker than the rest of his 
body—often black. This dog, be it observed,— 
and I state this on the authority of a native of 
South America,—is never seen mottled or of two 
colours; that is to say, speckled or streaked, or 
black and white, &c. When such is the case, 
rest assured that the dog is not by any means 
well-bred, but has probably had for one of his 
parents a boar-hound or Danish dog. The eyes 
of this dog are placed very much towards the 
front of the head, and very close together, which 
I conceive must tend in some measure to confine 
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his vision to objects more immediately in front. 
This is the well-known dog rendered so famous, 
or rather infamous, from his having been em- 
ployed by the Spaniards in their cruel and ex- 
terminating conflicts with the Americans; the 
same, also, since frequently used in the capture 
of runaway slaves in the West Indies. I have 
been informed that on such occasions a small dog 
of the spaniel breed should be used, called a 
finder, as the bloodhound is slow at hitting off 
the trail unless so aided, not possessing the same 
nicety of smell that is displayed by the two other 
varieties. He is a dog of extreme courage; is 
capable of much affection ; seldom exhibits treach- 
ery unless to entrap a declared foe or a strange 
beggar-man, on which occasions he has been 
known to simulate sleep, and thus induce the 
unsuspecting man to pass within reach, on whom 
he would certainly spring were he so unwary. 
Their manner of seizing and biting closely re- 
sembles the practice of the buil-dog, (C. molussus.) 
They never let go their hold when they have 
once fastened, but increase their mouthful con- 
tinually, making every effort to tear away the 
bit, which they not unfrequently do. Let them 
once fasten on the throat of their foe, and, whether 
uppermost or undermost, the battle is their own. 
One of these dogs killed a good-sized bull-dog in 
about ten minutes, never having changed the 
hold he got at first. I saw one of these dogs op- 
posed to a bear, on which occasion he did very 


well, but Bruin having ripped the skin off his | 


shoulder, he declined further combat, and re- 


signed the field of battle in favour of a young | 


boar-hound, son of his Grace the Duke of Buc- 
cleugh’s dog ‘Hector, which, though barely 
eighteen months old, pinned the shagey monster 


by the nose, hurled him to the ground, and pun- | 


ished the poor bear so severely, that in a few 
minutes the brute howled for quarter, and was 
glad to yield, ‘rescue or no rescue.’ 
duty to remark, ‘en parenthese, before going any 
farther, that although I may thus mention ‘ com- 
bais des animaux, or even minutely describe 
them, yet I condemn them zn toto,—as cruel and 
degrading to human nature. I saw many such 
scenes when a much younger man than i am 
now. My blood was warmer than it is at pre- 
sent, and in the excitement of the scenes I wit- 
nessed, I forgot for a long while to reflect upon 
their barbarity. When I mention such things, 
therefore, it is merely to display the character of 
the animal Iam describing in a clear point of 
view, while at the same time I disapprove of 
such practices. ‘The Spanish bloodhound is more 
commonly seen in this country than the African 
or British varieties, and I have found that to it 
is the name of bloodhound almost exclusively ap- 
plied. The finest specimen of the breed J have 
ever seen was in the possession of Mr. Johnston 
of Edinburgh, to whom, as I was told, it had 
been sent from Jamaica by a brother resident 
there. I was informed that Mr. Johnston was 


I feel it my | 
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| offered sixty guineas for this dog, which, how- 
ever, he refused. I saw this animal, in company 
with a young South American, who assured me 
of its being, as far as he could judge, a perfectly 
fine specimen. I saw also a smaller dog of the 
same breed in Edinburgh, in the possession of 
Mr. Charles MacKnight, son of the late Dr. Mac- 
Knight of that city. At that time I did not be- 
lieve Mr. MacKnight’s dog to be thoroughbred, 
in consequence of its diminutive size. I have 
since, however, seen one in Dublin, the property 
of Sir Philip Crampton, the surgeon-general, 
which is even less than it, and of the purity of 
whose blood I can hardly entertain a doubt. 
The surgeon-general’s dog is of a very light mouse 
or silvery-grey colour, and appears certainly far 
better bred than any of her offspring I have ever 
seen. I also saw two of this breed in London; 
they had been brought from Barbadoes, and were 
handsome animals.” 

BLOODSHOT EYE. The inflamed eye of an 
animal. A proper remedy is bathing with ano- 
dyne or cooling lotions,—for example, cold spring 
water, either by itself, or with aslight admixture 
of laudanum. 

BLOOD-SPAVIN. A dilatation of the vein 
which runs along the inside of the horse’s hock. 
It forms a little soft swelling in the hollow part, 
and frequently causes weakness or lameness of 
the limb. It may be bathed twice a-day with 
vinegar or verjuice; or it may be fomented with 
a decoction of oak-bark, pomegranate, and alum, 
basted in verjuice, and afterwards bound over 
with a flannel roller, soaked in the same prepar- 
ation. If these remedies fail, “the skin,” says 
Bartlet, “should be opened, and the vein tied 
with a crooked needle, and waxed thread passed 
underneath it, both above and below the swelling, 
and the turgid part suffered to digest away with 
the ligatures; for this purpose the wound may 
be daily dressed with turpentine, honey, and 
spirit of wine, incorporated together.” But this 
method of proposed cure by ligatures is now con- 
demned by all skilful veterinary surgeons ; and 
the ulterior methods at present practised are the 
same as for bog-spavin,—blistering and firing. 
See the article Bog-Spavrn, 

BLOOD-VESSELS. The tubes or vessels in 
which the blood circulates. They are divided 
into two classes,—arteries and veins,—which 
have two points of union or connexion—the first 
in the heart, from which they both originate, and 
the other in the minute vessels or net-work, in 
'| which they terminate. The arteries arise from 
| the heart, and convey the blood to all parts of 
the body; the veins return it to the heart. The 
arteries distribute throughout the body a pure, 
red blood, for the purposes of nourishment ; while 
the veins return to the heart a dark-coloured 
blood, more or less loaded with impurities, and 
deprived of some of its valuable properties. But 
this is not returned again to the body in the same 
state. For the heart is wisely divided into two 
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portions or sides, a right and left, one of which 
receives the impure blood from the veins, and 
sends it to the lungs to be defecated and freshly 
supplied with oxygen or vital air, while the other 
receives the pure red blood from the lungs, and 
circulates it anew through the arteries. The ar- 
teries arise from the left ventricle of the heart, 
by one large trunk, nearly an inch in diameter, 
which is gradually subdivided into smaller ones, 
as it proceeds towards the limbs, till they termi- 
nate, at last, in vessels so small as to be almost 
invisible, and in a fine net-work of cells, extend- 
ing through the whole body, in which the blood 
is poured out, and nutrition or the increase of 
the body takes place, and from which the residue 
is taken up by the small veins, to be returned to 
the heart. The arteries and veins are widely 
different in their structure, as well as their uses. 
The former are composed of very strong, firm, 
elastic coats or membranes, which are four in 
number. The external covering and the internal 
lining of the arteries, although belonging to dif- 
ferent classes of membranes, are both very thin 
and soft. The second coat is very thick, tough, 
and elastic, being that which chiefly gives their 
peculiar appearance to the arteries. The third 
is formed of fibres, apparently muscular, arranged 
in circular rings around the tube of the vessels. 
It is well known that the pulse of the heart is 
felt in the arteries alone, although, in the bleed- 
ing of a vein, we sometimes see the blood start 
as if in unison with the beating of the heart. 
The pulse is produced by the wave or stream of 
blood, which is driven by the heart through the 
arteries, distending and slightly elevating them, 
after which they instantly contract from their 
elasticity, and thus force the blood into the 
smaller vessels. The pulse varies in its character 
with the general state of the health. When ar- 
teries are cut or wounded, the firmness of their 
coats prevents their closing, and hence arises the 
fatal nature of wounds of large vessels, which 
will remain open till they are tied up, or till 
death is produced.—The veins commence in 
small capillary tubes in every part of the body, 
and, by their gradual union, form large trunks, 
till they at last terminate in two (one ascending 
from the lower parts of the body, the other de- 
scending from the head and arms), which pour 
their contents into the heart. Their structure is 
much less firm than that of the arteries. They 


are very thin and soft, consisting of only two thin | 
The inner, or lining mem- | 


coats or membranes. 
brane, is frequently doubled into folds, forming 
valves, which nearly close the passage in the 
veins, and thus give very material support to the 
blood as it is moving up in them towards the 
heart. These valves are not found in the veins 
of the bowels, the lungs, or the head. The num- 
ber of the veins is much greater than that of the 
arteries, an artery being often accompanied by 
two veins. They differ also in this, that, while 
the arteries are deeply seated in the flesh, to guard 
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them from injury, the veins are very frequently 
superficial, and covered only by the skin. The 
veins, it is well known, are the vessels commonly 
opened in blood-letting, although, in cases which 
render it necessary, a small artery is sometimes 
divided.—There are two portions of the venous 
system, which do not correspond exactly with 
our general description; these are the veins of 
the bowels and of the lungs. The former circu- 
late their blood through the liver before it re- 
turns to the heart, and the latter, the pulmonary 
veins, convey red blood from the lungs to the 
heart. (For an account of the circulation of the 
blood, see Huarr.) It should also be mentioned 
that the large vein, which brings back the blood 
from the lower part of the body, receives from 
the lymphatic and lacteal vessels the chyle from 
the bowels, which supplies the waste of the blood 
and nourishes the body, and the serous and other 
watery fluids which are taken up by the absorb- 
ents in all parts of the body. 

BLOODWORT, or Puccoox,—botanically San- 
guinaria, A perennial, tuberous-rooted, hardy, 
ornamental plant, of the poppy-tribe. The only 
known species is the Canadian,—/S, Canadensis ; 
and this was introduced to Great Britain from 
North America in 1680. It was at one time re- 
garded as a celandine. Its flower somewhat re- 
sembles that of the wood anemone, but stands on 
a short, naked pedicle of about six inches in 
length, has sometimes so many as ten or twelve 
petals, and appears in March and April. The 
green leaves come out at the fading of the flowers, 
and continue till midsummer. A yellow juice is 
yielded by the whole plant, possesses narcotic 
and emetic properties, and is used by the Ameri- 
can Indians for painting their persons. Blood- 
wort may very suitably be mixed with dog’s- 
tooth violet, spring cyclamen, Persian iris, bulbo- 
codium, sisyrinchium, and some other low-growing 
and bulbous or tuberous rooted flowering-plants, 
which require the same culture.—The name blood- 
wort is often popularly given also to the large, 
beautiful, indigenous, fusiform-rooted, bloody- 
veined dock,—Rumex sanguineus. 

BLOODY-TWIG. See Dogwoon. 

BLOOM. The period of the expansion or liv- 
ing freshness of the flowers of herbaceous plants 
and of the blossoms of trees. 

BLOOM. A very fine and soft powder on the 


| leaves and fruit of certain plants, and particularly 
| on the leaves of cabbages and the fruit of plum- 


trees. It is easily rubbed off; it occasions a pe- 
culiar shade of colour; it is slowly reproduced on 
a leaf or fruit from which it has been removed ; 
and, when seen through a microscope, it appears 


| to consist of unpolished granules similar to those 


of starch. It is insoluble in water, and, in con- 
sequence, resists dew and rain. Some scientific 
men regard it as a resin, and others pronounce it 
to be wax. 

BLOSSOM. The flower of a fruit-tree. It 
possesses exactly the same phytological character 
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as the flower of any other class of plants; and 
takes its distinguishing name of blossom from 
the mere circumstance of its being the forerun- 
ner of an edible fruit. The secretions of a tree 
are usually most abundant immediately before 
the formation and during the continuance of its 
blossoms; the pruning of fruit trees, in conse- 
quence, occasions a great enlargement of both 
the blossoms and the fruit; for these parts of a 
pruned tree receive, in the character of an excess 
of nourishment, the alimentary juices which 
would have formed and fed the secretions of the 
lopped-off boughs. 

BLOW-MILK. Milk which is skimmed by the 
method of blowing off the cream. 

BLOWN. The cattle disease more commonly 
called hoove and hoven. See the article Hoovs. 

BLOWPIPE. ‘The name applied to an instru- 
ment, by means of which the flame of a candle 
or lamp is made to produce an intense heat, 
capable of being applied to a variety of useful 
purposes. Its most simple form is that of a ta- 
pering tube, about eight inches in length, and 
curved nearly at right angles, within two inches 
of its smaller extremity. At its larger end it is 
nearly a quarter of an inch in diameter, and at 
the smaller, only large enough to admit a com- 
mon-sized pin. It is made of brass or white iron. 
In using it, the flame of a lamp or candle is 
turned aside from its vertical to a horizontal di- 
rection, by a stream of air impelled upon it, 
either from the lungs, or from a double bellows. 
The flame, in its new direction, assumes a coni- 
cal shape, and consists of two parts, visible by 
their different colours; the outer being reddish- 
brown, and the inner blue. ‘The heat at the 
apex of the inner cone is the most intense, and 


is equal to that produced in the best furnaces. | 


It is employed by the jeweller and goldsmith in 
the operation of soldering, and by other artists 
who fabricate small objects in metal; by the 
glass-blower in making thermometers, barome- 
ters, and other glass instruments; by the ena- 
meller, and, indeed, wherever it is required to 
subject a small body to a strong heat.—The com- 
mon blowpipe has undergone a variety of im- 
provements in the hands of the chemists, to 
whose researches it has proved an excellent aux- 
iliary. These consist, principally, in providing 
its stem with a bowl, or enlargement, where the 
moisture of the breath may be condensed and 
detained ; in fitting the smaller end so as to re- 
ceive a variety of little caps, or hollow cones, 
with orifices of different diameters, so as to be 
changed according as a flame is required more or 
less strong; and in rendering the instrument 
more portable, by constructing it of several 
pieces, capable of being taken apart and packed 
up in the space of a pencil-case. With a part, 
or with the whole of these improvements, it is 
used by the chemist to make an examination of 
any doubtful mineral substance, artificial alloy, 
or pharmaceutical preparation. This he is capable 
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of conducting (with the aid of a charcoal sup- 
port, and, occasionally, a little borax) in a mo- 
ment’s time, and with the loss of the smallest 
imaginable quantity of the substance. To the 
analytical chemist its use is indispensable for 
enabling him to discover the principal ingredi- 
ents in a substance, previous to his subsequent 
operations for ascertaining their relative propor- 
tion. For an account of the blowpipe in which 
oxygen and hydrogen gases are employed, see 
Compounp-BiowPIPe. 

BLUBBER. The portion of the fatty sub- 
stance of the whale which remains after the oil 
has been separated by the process of boiling. It 
is obtained in large quantities at the several 
ports which have connexion with the whale 
fisheries; and when judiciously used, is an ex- 
cellent manure. It operates by giving out large 
supplies of carbon and hydrogen, to combine 
with the oxygen of the atmosphere, and afford 
aliment to plants; and it exerts a prolonged in- 
fluence, or is what farmers call a durable man- 
ure, in consequence of its resisting the action of 
water, and but slowly yielding to that of air. 
But, if applied in its crude state, it will destroy 
vegetation; and even if too largely applied as an 
ingredient in a compost, it will produce a disas- 
trous effect. A good method of using it, is to 
mix each ton of it with about twenty tons of 
very fine mould, frequently to turn over the com- 
post during a period of three or four months, and 
to spread it on the surface of land in autumn, 
and plough it in. It ought not, however, to be 
indiscriminately applied to any kinds of soils or 
at any periods of a rotation, but as nearly as 
possible adapted to such a position as the pre- 
paration of lea ground for oats. 

The late Lord Somervile, who was one of the 
first agriculturists to bring it into notice as a 
manure, and who applied it to both the arable 
and the pasture lands of his farm of Fairmile in 
Surrey, mixed it with sandy earth and allowed 
it to dissolve in the heap; and he found its action 
to continue during two or three years, and to 
produce prime crops. A farmer, speaking of his 
own use of it during twelve years, says, “ My 
first essay was with it in its crude state, when it 
destroyed instead of assisting vegetation. I have 
since made the blubber into a compost, in the 
proportion of nine loads of earth to one load of 
blubber. My plan is, first, to make a layer of 
earth two feet thick, the length and breadth in 
proportion to the quantity of blubber to be made 
into compost. This layer of earth is covered 
with blubber, about one foot in thickness, on 
which another layer is laid, and so on alter- 
nately, until the blubber is composted, covering 
the whole three feet with earth, close beat down 
at the top and sides, the same as is done to se- 
cure potatoes from the frost. In this state, it 
will ferment, and the whole of the earth becomes 
impregnated with the foul air of the blubber. 
When this fermentation abates, which it will do 
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in about two months, I then turn the heap over 
from top to bottom. The bottom layer of earth, 
in consequence, becomes the top or cover, and 
will require some addition to secure the escape 
of the air by the second fermentation. When 
this abates, the compost is again turned over ; 
and, after a third fermentation, becomes fit for 
use. The mixing or applying lime therewith, I 
have found detrimental. I never use this com- 
post until it is nine or twelve months old. In 
this state, I have applied to both grass and tillage 
land about 10 or 15 loads of the compost per 
acre, each load weighing two tons; and have 
cut from the grass land three tons of hay per 
acre, and aftergrass in proportion. I have also 
used it to tillage crops of wheat, beans, and po- 
tatoes, on a field of 20 acres that has not been 
fallowed for ten years until this present summer, 
but manured annually in the above proportion, 
and from which I have reaped five quarters of 
wheat per acre, five quarters of beans, and from 
1,300 to 1,500 pecks of potatoes, with those crops 
in succession. 
the only difficulty from constant cropping is in 
keeping the land clean from short twitch grass, 
of which, if left in the land, the blubber encour- 
ages the growth.” ; 

BLUE (Prusstayn). 
a pure dark-blue colour, a dull fracture, inodor- 


ous and insipid, insoluble in water, spirits of | 
wine or ether; it is soluble only by the action of | 
The discovery of this colour | 


corrosive alkalies. 
was accidentally made, in 1704, by Diesbach, a 
manufacturer of colours, who, with the intention 
of precipitating the colouring matter from coch- 
ineal, with which alum and vitriol of iron were 
dissolved, procured some alkali from the labora- 
tory of Dippel. This alkali, which Dippel had 
been heating with some animal matter, produced 
a beautiful blue precipitate. Dippel, discover- 


ing that the alkali had acquired this power of | 


forming a blue precipitate of iron on account of 
its mixture with animal oil, soon learned to pre- 
pare it in a more simple way, since all animal 


substances, and even all vegetables, which con- | 


tain much azote, will give the same result. It 
is, however, necessary, that all the materials 


should. be perfectly pure, since the purification | 


would be too expensive. The addition of alum 


gives to this blue more body and a brighter col- | 


our. This blue substance is a prussiate of iron 
(52 parts red oxyde of iron, and 48 of prussic 
acid). The alumine added amounts to from 20 
to 80 per cent.; but the greater the quantity, the 
poorer is the quality of the blue. 

BLUEBALL. A variety of awned wheat for- 
merly much cultivated in Somersetshire. The 
name blueball seems to allude to a darkish col- 
our on the edge of the husks of chaff; or it may 
refer to the fall of the awns from a portion of the 
ripened ears, some of the ears having awns, and 
others being naked. The variety is also called 
cone-wheat. See the article Wuxat. 


The land is a strong clay; and | 


A colouring matter, of | 
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BLUEBELL. Any native British plant which 


produces blue bell-shaped flowers. ‘Two species 


of campanula, and three species of squills appear 


to be the chief sharers of the name; and one of 


these species of squills, the nutans or non-scripta, 
appears to share most largely both this name and 
that of harebell. It grows wild in woods, on 
streamlet banks, and in other shady places in Great 
Britain, and is one of the most beautiful and fra- 
grant of our native plants,—sometimes profusely 
adorning a considerable stretch of bank, diffusing 
an exquisite and very delicate fragrance, and 
looking almost like a reduced copy of the dark 
blue varieties of the oriental hyacinth. Its root 
is a white, coated, globular, acrid bulb; its leaves 
are linear, channelled, and shining, and droop in 
their upper half; its flower-stem is succulent, 
about nine inches long, upright in the lower 
half, and drooping in the upper; and its flowers 
are blue, pendulous, campanulate, arranged in a 
spike like those of a hyacinth, and appear from 
March till June. The bulb loses its acridity by 
drying; and, when reduced to powder, serves the 
same purpose as gum arabic in the art of dyeing, 

BLUEBOTTLE,—hbotanically Centaurea Cyanus. 
A beautiful annual British weed, of the centaury, 
knapweed, or sweet sultan genus. It grows in 
corn fields, rising to the height of three feet, de- 
lighting the florist with its beauty, but disgust- 
ing the agriculturist by its laughing indication 
of very careless farming. Its root is fibrous and 
hard; its stem is whitish and firm; its leaves 
are whitish-green and narrow; and its flowers 
are blue, and appear from June till August. 
The plant is sometimes called blue-bonnet, corn- 
flower, matfellon, wound-herb, and hurt-sickle ; 
and is occasionally admitted to a place in some 
of the finest plots of a villa flower-garden. An 
infusion of its flowers is slightly diuretic; a de- 


| coction of them with galls and copperas forms a 


good writing ink ; and the expressed juice of 
them, when mixed with a cold solution of alum, 
forms a permanent water-colour in painting. 
The leaves have some popular reputation as 
styptics, but are really worthless. 

BLUE VITRIOL, or Buvz Stonz, — properly 
Sulphate of Copper. A metallic salt, obtained by 
evaporating the cupreous water of some copper 
mines, or by roasting copper pyrites, and expos- 
ing them to the action of air and moisture. In 
the former case, native sulphurets of copper pass, 
by exposure to a moist atmosphere, into sulphate 
of copper; and, in the latter, the compound is 
oxidized, the sulphur acidulates into sulphuric 
acid, and sulphate of copper is evolved. This 
salt is largely crystalline, beautifully blue, and 
perfectly pellucid or semitransparent. It has 
a very acrid, harsh, styptic taste, is inodorous, 
and always reddens vegetable blues. It acts 
very powerfully and somewhat hazardously as a 
human medicine,—internally as a tonic, an as- 
tringent, an emetic, and an antidote to poisoning 
with laudanum,—and externally, to consume 
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fungus, and to give a healthy stimulus to indo- 
lent foul ulcers. In farriery, it is extremely use- 
ful as a mild caustic and detergent, and as an 
excellent application to almost all kinds of ulcers, 
disposing them to heal sooner than if they were 
plied with almost any of the other known reme- 
dies. When used in substance, it ought to be 
reduced to a fine powder, and sprinkled on the 
ulcers; but it is best used in a state of solution, 
—prepared by saturating boiling-hot water with 
the powder, and used either diluted or undiluted 
according to the particular circumstances of each 
case. This solution, especially if applied hot, is 
probably the best known remedy for the excoria- 
tions and wounded ligaments of bad broken knees 
of horses. Small doses of blue vitriol are some- 
times administered internally to horses as a tonic; 
but they are very dangerous, and ought not to be 
employed. A drachm of it, dissolved in a little 
gruel, and applied by rubbing, is sometimes use- 
ful in prolonged discharge from the nostrils of 
the ox; and one or two grains of it have some- 
times removed the sniffles from rabbits. 

BOAR. ‘The male of the swine. See Hoe. 

BOARD OF AGRICULTURE. See Acricut- 
TURAL SOCInTIES. 

BOAT-PLOUGH. See Proven. 

BOCCONIA. A genus of tender, evergreen, 
ornamental shrubs, of the poppy-flowered tribe. 
The frutescent or branching bocconia, also called 
frutescent celandine, Bocconia frutescens, 1s very 
common in Jamaica and several parts of Amer- 
ica, and was introduced to Great Britain from 
the West Indies in 1739. Sir Hans Sloane, in his 
Natural History of Jamaica, calls it greater tree 
celandine with oak leaves. It grows to the 
height of 10 or 12 feet; its stem is straight, as 
thick as a man’s arm, and covered with a white 
smooth bark; several branches diverge from the 
top of the stem, and are embellished with alter- 
nately placed leaves; the leaves are of a fine 
glaucous colour, eight or nine inches in length, 
five or six inches in breadth, and deeply sinuated, 
sometimes almost to the midrib; and the flowers 
have a whitish yellow colour, and appear from 
January till April. This plant possesses singular 
beauty, makes an imposing feature in a collec- 
tio of exotics, and ought to have a place in 
every tolerably extensive hothouse. Hernandez 
informs us that the Indian kings planted it in 
their gardens. A yellow acrid juice, similar to 
that of the greater celandine, abounds in every 
part of the plant; and is used by the Americans 
for removing warts from the skin and spots from 
the eyes. — Another species, called the entire- 
leaved, Bocconia integrifolia, was introduced to 
Great Britain from Mexico in 1820; but this, 
though also an evergreen and of similar habits 
to the frutescent species, usually grows to the 
height of only about four feet. 

BOERHAAVIA. A genus of tender, ever- 
green, ornamental plants, of the Nyctagineze 
tribe. Nearly forty species are known to botan- 
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ists; and ten of these have been introduced to 
Great Britain. The inhabitants of the West In- 
dies call the species which grow in their country 
hogweed, and ascribe to them many excellent 
virtues. The tuberous-rooted species is reputed 
to possess the properties of a purgative. One of 
the species earliest introduced from Jamaica 
sends out many diffused stems of about 18 inches 
in length; it has small roundish leaves at each 
joint of the stem; and its flowers have a pale 
red colour, and are produced in a very scattered 
manner upon long branching footstalks from the 
wings of the leaves, and from the ends of the 
branches. Another of the early introduced spe- 
cies sends out several stems from each root; and 
these acquire a length of 5 or 6 feet, trail over 
all kinds of plants in their immediate neighbour- 
hood, and are much ramified ; the leaves are 
heart-shaped, and grow in mutually opposite 
pairs, on long footstalks at the joints of the 
stems; and the flowers are yellow, and grow in 
loose umbels at the extremity of the branches. 
B. excelsa is an undershrub of about 5 feet in 
height from South America; B. scandens is the 
climbing species we have just noticed, from the 
West Indies; B. diffusa, B. procumbens, B. hirsuta, 


and B. viscosa, are trailing evergreens, of about 


a foot or 18 inches in length, from India, Jamaica, 
and Peru; and the other introduced species are 
herbaceous evergreens, of from 1 foot to 3 feet in 
length, from India, Spain, and South America. 
BOG. A superficial and quite recent geognos- 
tic formation of alluvial earths and dead herba- 
ceous vegetation, soft, watery, and antiseptic, 
occasionally intermixed with dead trees or tinc- 
tured with metallic oxides, and varying in me- 
chanical character from pulverulent or gravelly 
peat to spongy and agueous moss. One well- 
defined variety of it occurs principally on the 
sides of mountains, and sometimes on not very 
retentive substrata in low-lying districts, and 
may be called mountain bog. This consists 
chiefly of the decayed roots and stems of heath 
and coarse grasses, but contains some earthy 
matter; it is of a dark brownish-black colour, 
and produces heath and coarse grasses; and it 
varies in depth from a few inches to three or 
four feet. Another well-defined variety was 
formed on the site of lakes, or of prolonged or 
frequent over-floodings of comparatively tranquil 
water, and may be called lacustrine bog. This 


| consists of the decayed roots and stems of aquatic 


plants, contains a considerable proportion of both 
earthy-and animal matters, is of a blackish col- 
our, and generally, in its natural state, produces 
coarse aquatic plants. The fens of Lincolnshire, 
Cambridgeshire, and Norfolk, consist principally 
of lacustrine bog, and. aye the most profitable 
kind of boggy surface on which the British geor- 
gist can operate. A third well-defined variety 
of bog is the well-known kind called flow or 
fibrous bog, and often regarded as comprising all 
the varieties of true bog. It consists chiefly of 


numerous species of decayed or decaying moss- 
plants, with a great predominance of Sphagnum 
obtusifolium ; it is deep, wet, and spongy, re- 
markably antiseptic, and quite or nearly free 
from earthy ingredients; and, though sometimes 
occurring on the sides of mountains which have 
a retentive subsoil, it exists principally in low 
flat situations, and appears to have, in many in- 
stances, grown upon the surface of lacustrine 
bogs. This variety constitutes Lochar Moss in 
Dumfries-shire, Chat Moss in Lancashire, and the 
enormous and many-membered Bog of Allen in 
Ireland ; it has engaged the attention of the 
most eminent georgists, with a view to its re- 
clamation; and it is bog par excellence, or the 
only variety of moss formation speculated upon 
in the vast majority of schemes which have been 
promulged, during the last half century, for bog 
improvement. 


When any part of the surface of the earth — 


is so barren as not to produce plants which 
grow by striking root in the soil, some of the 
coriaceous lichens and smaller bryums and hyp- 
nums, which have no rostel to send into the 
soil, but lay hold on the surface with their 
small fangs, and obtain their whole nourishment 
from air and water, first occupy the ground ; 
and these little vivacious and persistent crypto- 
gams usually thrive and multiply with a rapidity 
proportioned to the constancy, abundance, and 
stillness of the plashes and ponds of water spread 
athwart the surface. When a considerable and 
permanent supply of water exists, cushions of 
bryums and hypnums, but especially of Bryuwm 
palustre, begin to form over the original growths, 
and serve as dams to detain more water. The 
Sphagnum obtusifolium, in its several varieties, 
then occupies the hollows; some very branched 
kinds of lichen grow thick on every hillock ; 
some of the other parasitical and aqueous musci 
and lichens lend their aid to the accumulation ; 
and thus, in the low, flat, unproductive districts 
of cold and rainy countries, wherever water is 
stagnant and husbandry neglected, a thick stra- 
tum of living moss is formed, which, by rapid 
reproduction above and constant decay below, 
speedily creates an expanse of bog. 

When the parasitical plants have formed a 
spongy mass of sufficient thickness to retain a 
permanent and plentiful supply of water, and 
especially when they have effected some degree 
of decomposition in the lower portion of the 
mass, they become a fit soil for sturdier and 
more accumulative marshy plants of our country, 
phzenogamous as well as agamous. The three 
marsh species of cotton grass, in particular— 
Eriophorum polystachyon, LE. angustifolium, and LH. 
pubescens—very speedily appear and flourish, and 
are always found in the softest and wettest parts 
of bogs, the last in England, and the other two 
in both England and Scotland. Several species 
of rushes—especially Se¢rpus cespitosus, S. pauci- 
florus, S. caricinus, S. rufus, Isolepis setacea, and 
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Hleocharis multicaulis,—soon succeed, and com- 
municate solidity to the spot which they occupy. 
The roots of some of these rushes, particularly of 
the attenuated or almost hairy kinds, penetrate 
deeply into the stratum of mosses; and, along 
with the roots of the cotton-grasses, constitute 
the very durable substance which the manufac- 
turers of peat-fuel call ket. A yellow-flowering 
plant of the asphodel tribe, is also very frequent 
in wet moss; but it ceases to be distinguishable 
when any stratum which contains it has passed 
by decay into peat. A number of other marshy 
or aquatic pheenogamous plants are found in the 
strata of bogs, and have of course contributed to 
their formation; but some, though almost uni- 
formly present, are inconspicuous in aggregate 
bulk; and others, though occasionally making 
large contributions of substance, are not necessary 
concomitants of the true peat-forming vegetables. 
One of the latter class, Jwneus syuarrosus, may be 
viewed as a sort of representative of the others, 
particularly of marsh junci; and this, in conse- 
quence of its requiring a soil of a more solid con- 
sistence than mere moss, is found only in bogs 
to which age and a mixture of earthy matter 
have given some degree of solidity; and in bogs 
of this description, it is sometimes a large ingre- 
dient. 

But though bog is naturally based on such 
parts of the surface of the earth as are incapable 
of originally nourishing any higher tribes of 
plants than lichens and musci; it is also formed 
over all soils, however fertile, when their power 
of exerting fertility is obstructed. Any exten- 
sive stagnations of water, whether occasioned by 
the fall of woods, the choking up of streams, or 
any other cause of permanent or prolonged ope- 
ration, may originate bogs; and such stagnations 
have, in point of fact, given rise to far the largest 
proportion of the existing bogs which occupy 
hollow or low tracts of country in the several 
divisions of the United Kingdom. A writer in 
the Philosophical Transactions, says, “The Ro- 
mans under Ostorius, having slain many Britons, 
drove the rest into the forest of Hatfield in York- 
shire, which at that time overspread all the low 
country ; and the conqueror, taking advantage of 
a strong south-west wind, set fire to the pitch- 
trees, of which the forest was chiefly composed, 
and when the greater part of the trees were 
thus destroyed, the Roman soldiers and the 
captive Britons cut down the remainder, ex- 
cept a few large ones which were left growing 
as remembrancers of the destruction of the 
rest. These single trees did not long with- 
stand the action of the winds, but, falling into 
the rivers, intercepted their currents, and caused 
their waters to rise and flood the whole flat 
country; hence the origin of the mosses and 
moory bogs which were afterwards formed there.” 
A principal similar destruction of the portion of 
the great Caledonian forest which sheeted the 
upper and middle districts of the basin of the 
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river Forth, is said to have occasioned the forma- 
tion of the great bogs along the course of that 
river; and this, when viewed in connexion with 
the process of alluvial formation which had there 
been going on for many ages, perfectly accounts for 
the character of these bogs, and for the uniformly 
rich land which les beneath them, and which 
is obtained for the purposes of culture by cutting 
them away. The formation of fens upon great 
expanses of shallow lake is precisely a kind of 
stagnation to occasion the growth of the musci, 
the eriophora, and the cyperacez; and can be 
very distinctly recognised as the origin of flow or 
fibrous bog in some of the flat districts of England. 
The levelling surge of some great flood or series 
of floods westward across the vast limestone plain 
of Ireland, and the subsequent choking up of its 
water-courses by the same excess of aquatic vege- 
tation which may still be partially witnessed 
along the course of the rivers Brosna, Suck, and 
Shannon, afford a summary explanation of all 
the great phenomena of the enormous tracts of 
bog aggregately called the Bog of Allen,—the 
latter fact accounting for the growth of the bogs, 
and the former for the flatness of their bed, and 
the general prevalence beneath it of limestone 
diluvium and calcareous clays. 

In all flats and hollows, which do not possess 
declivities or free channels for the speedy drain- 
age of surface water, a stratum of moss soon 
forms, rapidly accumulates, always retains much 
moisture among its fibres, and is often so soft as 
not to be able to support the tread of quadruped 
or man. Little channels are gradually worn 
athwart this soft substance by the slow but 
steady flow of the water of heavy rains; and 


when these deepen, they render the face of the | 
mossy expanse somewhat drier than before, and | 


occasion it to become a congenial soil for the 
growth of heaths. The heaths cannot grow on 
moss when it is distended by a great excess of 


water; but they find it eminently suited to their | 


habits when it becomes somewhat drained and 
consolidated, and in consequence speedily appear 
upon such portions of it as are comparatively 
cleared of water by any process of natural drain- 
ing. But in the very progress of their growth, 
they choke up the little channels, occasion a dif- 
fusion and stagnation of surface water, and event- 
ually though indirectly secure their own death. 
The musci now form a new stratum, to be in its 
turn intersected by little channels, overgrown by 
heaths, and buried in decay; and thus the bog 
rises higher and higher, in a process of cofistant 
augmentation, by alternate beds of such marsh 
plants as are altogether aqueous, and such as 
prefer a comparatively dry but purely vegetable 
soil. So distinctly and regularly are these alter- 
nate beds, in many instances, formed, that, if a 
perpendicular section of the upper or but par- 
tially decomposed portion of a bog be exposed for 
a year or two to the weather, a somewhat proxi- 
mate computation might easily be made ofits age. 
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Mere vegetable bog possesses nearly the same 
character in all situations and under all condi- 
tions, varying only according to its age, to the 
pressure it has undergone, and to the proportions 
of the several plants of which it is composed. 
Yet the whole extent of many bogs and large por- 
tions of others contain mixtures of mineral sub- 
stances, and very considerably vary in at once 
the quantity, the quality, and the mechanical 
conditions of these substances. Springs which 
flow into a bog frequently hold some mineral sub- 
stance in solution, and deposit it, in a permanent 
and intermixed form, in the bog. Some springs, 
for example, impregnate a bog with lime, or de- 
posit in it a mixture of calcareous earth; others 
impregnate portions of a bog with sulphur, and 
occasion peat-fuel dug from them to emit a sul- 
phurous smell during combustion ; and others 
deeply impregnate parts of bogs with iron, and 
cause the ashes of their peat to have a rusty red 
colour, indicating the presence of oxide of iron. 
But by far the largest and most important kind 
of mineral admixture is that of earths, carried 
over the surface of successive strata of bogs, by 
land floods from higher adjacent grounds. When 
a large extent of comparatively high ground de- 
clines toward a flat bog, the flow of water from 
it is great and powerful, descends in floods or tor- 
rents at every heavy fall of rain, spreads along the 
border of the bog the alluvial accumulations of 
clay, sand, and gravel, with which it is laden, 
and, making gradual advances, sometimes makes 
earthy deposits athwart every portion of the 
surface. After the alluvium acquires sufficient 
thickness to consolidate the mass, the parasitic 
musci and the eriophora and cyperacea and other 
marsh plants perish ; and land herbage succeeds, 
more or less adapted to pasture, according to the 
comparative freedom of the surface from excess 
of water. Mere vegetable moss, spongy and sa- 
turated with moisture, is the most useless and im- 
practicable kind of bog; and, on the other hand, 
moss which has becomenaturally consolidated, first 
with an alluvial deposit, and next with a sward 
of land herbage, is the most valuable and the 
least refractory. It yields from its lower strata 
a solid, warm, and lasting fuel; it affords, after 
exposure for some time to the weather, a variety 
of peat-earth which makes an excellent ingredi- 
ent of compost-manure; it is easily convertible, 
athwart its surface, into valuable meadow or pas- 
ture; and it can, at no great expense, be ren- 
dered good soil for the fruitful cultivation of 
both green and cereal crops. 

The formation of some bogs upon shallow pools 
or lakes is rendered probable by the resemblance 
of their site to the lacustrine expansion of a river- 
course, and almost or altogether certain by the 
existence of beds of shells and calcareous marl at 
their bottom. The probable process of the for- 
mation is thus stated in the Report of the Ord- 
nance Survey :—“A shallow pool induced and 


favoured the vegetation of aquatic plants, which | off by slow currents, retains most of the ingredi- 


463 


gradually crept in from the borders towards the 
deeper centre. Mud accumulated round their 
root and stalks, and a spongy semi-fluid moss 
was thus formed, well-fitted for the growth of 
moss, which now, especially sphagnum, began to 
luxuriate. This, absorbing a large quantity of 
water, and continuing to shoot out new plants 
above, while the old were decaying, rotting, and 
compressing into a solid substance below, gradu- 
ally replaced the water by a mass of vegetable 
matter. In this manner, the marsh might be 
filled up, while the central or moister portion 
continuing to excite a more rapid growth of the 
moss, it would be gradually raised above the 
edges, until the whole surface had attained an 
elevation sufficient to discharge the surface- 
water by existing channels of drainage, and cal- 
culated by its slope to facilitate their passage, 
when a limit would be in some degree set to its 
farther increase.” The surface strata sometimes 
became a floating mass by the decay of the roots 
which were attached to the ground; and they, in 
a great degree, consist of long interlaced fibres, 
which the Irish separate from the rest of the 
bog, and call old wives’ tow. The decomposed 
roots and vegetable fibres constitute a paste of 
black mud, not heavy enough to sink to the bot- 
tom, and so mixed with the water below the 
floating superficial strata as to constitute what 
is termed a quaking bog. The vegetation on the 
surface of the floating strata has often the appear- 
ance of green sward; and the roots are some- 
times so strong and matted as to form an elastic 
web-work sufficient to bear the light and rapid 
tread of an expert ‘ bog-trotter.’ 

The vegetable material of bogs does not ferment 
and decay in the rapid manner of land herbage, 
but is slowly decomposed in a similar manner to 
the duramen or perfect wood of trees. The upper 
strata of every bog which has not become car- 
peted with alluvium, or otherwise deprived of its 
purely mossy character, are always in a living or 
but very slightly decayed state; and the strictly 
superficial stratum is never older than a single 
year,—the superficial stratum of any one year 
being succeeded by a new growth in the next. 
The resistance of putrefaction on the part of the 
upper strata is the main reason why they cannot, 
in their natural state, yield nourishment to land 
plants; and it is occasioned, not by any acid or 
peculiar chemical principle in tlfe strata, but by 
the special organic constitution of the moss 
plants, by their great elasticity, and by their 
acting in both their living and their half-decayed 
state, as sponges for retaining large quantities of 
water in a stagnant condition. Moss, while un- 
decayed, is specifically lighter than water ; while 
decaying, decreases in lightness and bulk; when 
fully decayed, is comparatively compact, and 
somewhat heavier than water; and when reduced 
to its final condition, is deprived of all such por- 
tions as can be dissolved in water and carried 
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ents which were deposited as alluvium or inter- 
mixed by mineral impregnation, and is at once 
heavier, more consolidated, and farther removed 
from organic character than more fully decayed 
moss. Such portions of the moss plants as 
are soluble in water during the progress of 
their decay, may be made to contribute nourish- 
ment to useful vegetation; and such portions as 
most powerfully resist putrefaction, may be acce- 
lerated in their decomposition, and forced into a 
condition of fitness for the partial sustenance of 
useful plants, by top dressings and intermixtures 
of earthy substances. When a deposit of allu- 
vium is made on the border of a bog by land- 
streams, or a top dressing is spread on its interior 
surface by the hand of georgic improvement, an 
increase in fertility is soon observable, both too 
rapid in progress and too large in amount, to be 
possibly produced by the mere presence of the 
earthy matters, or ascribable to any cause but 
their decomposing power upon the moss-plants. 

The aggregate extent of bog in Great Britain 
and Ireland is so exceedingly great, and at the 
same time so widely spread, as to render it emi- 
nently worthy of the attention of many farmers, 
most landlords, and all scientific georgists. The 
mountain bogs of Scotland are very abundant in 
most of the highland districts; but, with few ex- 
ceptions, are capable of only slight improvement 
for the purposes of upland pasture. A great ex- 
tent of bog of various character, from moorland 
to flow moss, lies dispersed throughout many 
parts of the Scottish lowlands, particularly in 
Aberdeenshire, Kincardineshire, and the districts 
of Carrick and Galloway. A considerable aggre- 
gate of deep flow bog stretches along the banks 
of the middle part of the river Forth, and was, 
in one part, the scene of the celebrated bog-im- 
proving operations of Blair-Drummond; and a 
very extensive flow bog, in several respects the 
most curious in the three kingdoms, and bearing 
the name of Lochar Moss, occupies the site of a 
great quondam arm of the sea in Dumfries-shire, 
down to the shore of the Solway frith. 

Mountain bogs abound among the uplands of 
Northumberland, the mountains of Wales, the 
great hilly range of the south of England, and 
some of the hilly portions of the English midland 
counties. A vast tract of lacustrine bog expands 
around the region of the Bedford Level, princi- 
pally in the shiges of Cambridge and Lincoln. A 
tract of flow bog, about six miles in length and 
three miles in extreme breadth, is traversed by 
the railway between Liverpool and Manchester, 
and exhibits a vast accumulation of pure mossy 
matter, without the slightest admixture of sand, 
gravel, or any other earth. 

But Ireland, as all fame has long ago pro- 
claimed, far exceeds Great Britain in the propor- 
tion which its bogs maintain to the rest of its 
territorial area. The Irish bogs are exceedingly 


variable in depth, wetness, and consistency; but 
the larger proportion are either quite level or 
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very slightly sloped bogs, situated in low plains 
or athwart the far-spread summits of low table- 
lands ; and many of these are completely saturated 
with water, spouty, fennish, and intermixed with 
quagmires ; while most are reddish in colour, 
spongy in consistency, the same in character as 
the flow mosses of Great Britain, and distinc- 
tively designated by the Irish red bogs. Moun- 
tain bogs lie at nearly all altitudes above sea- 
level,—from the skirts of the mere hills to the 
higher acclivities of the loftiest mountains ; and 
they consist, for the most part, of thin sheets or 
strata of peaty matter, dry, firm, and easily re- 
claimed. ‘The Commissioners appointed to in- 
quire into the nature and extent of the bogs of 
Ireland, say, “ A portion of Ireland, of little more 
than one-fourth of its entire superficial extent, 
and included between a line drawn from Wicklow- 
Head to Galway, and another drawn from Howth- 
Head to Sligo, comprises within it about six- 
sevenths of the bogs in the island, exclusive of 
mere mountain bogs, and bogs of less extent than 
500 acres, in its form resembling a broad belt 
drawn across the centre of Ireland, with its nar- 
rowest end nearest to the capital, and gradually 
extending in breadth as it approaches to the 
western ocean. This great division of the island, 
extending from east to west, is traversed by the 
Shannon from north to south, and is thus divided 
into two parts; of these the division to the west- 
ward of the river contains more than double the 
extent of the bogs which are to be found in the 
division to the eastward; so that if we suppose 
the whole of the bogs of Ireland, exclusive of 
mere mountain bog and of bogs under 500 acres, 
to be divided into twenty parts, we shall find 
about seventeen of them comprised within the 
great division we have now described, twelve to 
the westward, and five to the eastward of the 
Shannon, and of the remaining three parts, about 
two are to the south and one to the north of 
this divison. Most of the bogs which 
lie to the eastward of the Shannon, and which 
occupy a considerable portion of the King’s 
county and county of Kildare, are generally 
known by the name of the Bog of Allen ; it must 
not, however, be supposed that this name is ap- 
plied to any one great morass ; on the contrary, 
the bogs to which it is applied are perfectly dis- 
tinct from each other, often separated by high 
ridges of dry country, and inclining towards dif- 
ferent rivers, as their natural directions for 
drainage, and so intersected by dry and cultivated 
land, that it may be affirmed generally there is 
not a spot of these bogs to the eastward of the 
Shannon, so much as two Irish miles distant 
from the upland and cultivated districts.” The 
total extent of the red or wet champaign bogs of 
Ireland, including an estimated amount of the 
multitudinous small ones, is 1,576,000 acres ; and 
the total extent of peat soil, forming the covering 
of mountains, is 1,255,000 acres. 

The depth of the flow bogs of Scotland is com- 
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| to the depth at which it lies. 


monly from 4 to 8 feet, sometimes from 8 to 16 feet, 
and very rarely more than 20 feet ; but that of the 
red bogs of Ireland is seldom less than 12 feet, 
sometimes about 42 feet, and on the average about 
25 feet. “The bog,” say the Irish Commission- 
ers, in reference to the latter, “ varies materially 
in its appearance and properties, in proportion 
The upper surface 
is covered with moss of various species; and, to 
the depth of about ten feet, is composed of a mass 
of the fibres of similar vegetables in different 
stages of decomposition, proportioned to their 
depth from the surface, generally however too 
open in their texture to be applied to the pur- 
poses of fuel. Below this generally lies a light 
blackish-brown turf, containing the fibres of 


| moss, still visible though not perfect, and ex- 
| tending to a further depth of perhaps ten feet 


under this. At a greater depth, the fibres of 


| vegetable matter cease to be visible, the colour 
_ of the turf becomes blacker, and the substance 
' much more compact, its properties as fuel more 


valuable, and gradually increasing in the degree 
of blackness and compactness proportionate to 
its depth. Near the bottom of the bog, it forms 
a black. mass, which when dry has a strong re- 


| semblance to pitch or bituminous coal, having a 


conchoidal fracture in every direction, with a 
black shining lustre, and susceptible of receiving 
a considerable polish.” In Plate LX. are a view 
and explanations of a section of a turf-bank i 

the Bog of Allen, which particularly alucida’, 


this statement, and at the same time afford some 


illustration of the general account we have given’ 


of the formation of bogs. 

The question of the reclamation of bogs has been. 
a subject of keen debate, and cannot be-regarded 
as yet settled. The Commissioners on the Bogs of 
Ireland say, “It may naturally be expected that 
we should express our opinion whether any, and 
what general measure should be adopted to fur- 
ther the reclamation of this great extent of land, 
at present so unprofitable, and which the con- 
current testimony of every person, except one, 
whom we have employed, represents as not 
merely susceptible of improvement, but as pro- 
mising to afford a greater profit on the operation 
than perhaps any other application of agricul- 
tural skilland capital. Various as are the modes 
of improvement, and the estimate proposed by 
our different engineers, we consider that the fair 
average of their opinions, that by an expenditure 
of from £1 to £20 per acre, the reclamation 
would secure to the improvera permanent rent 
of from 10 to 15 per cent. on the expenditure. 
Some of them on whose judgment we place great 
reliance, are even of opinion, that the whole of 
the capital employed would be returned by the 
produce of the first crops which effected the im- 
provement. Supposing, then, the capital em- 
ployed to be finally lost, still the rent obtained 
would abundantly compensate for its application ; 
Bit on the other supposition, of the capital itself 
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being repaid, it would follow that the rent would 

finally become the reward merely of the skill and 
labour of the improver. Nor is it on mere theo- 
retical speculation that these premises are rested, 
Our engineers uniformly adduce the example of 
hundreds of acres actually improved within their 
respective districts, to justify their estimates. — It 
may, perhaps, then be inquired, why all these 
bogs have not long since been improved? or it 
may-be asserted, that their present desolation in 
the midst of so much apparent inducement, is in 
itself a sufficient proof that such premises must 
be practically fallacious. We are convinced, 
however, that this circumstance may be other- 
wise accounted for, and that it is not to physical 
obstacles that the present situation of these wastes 
is principally to be ascribed. The arable lands 
around the extremities of each bog, belong, pretty 
generally, to.a great variety of proprietors, the 
mearings of whose estates, it is generally admit- 
ted, must be contained within the area of the in- 
terior bog, but the precise situation of which is 
seldom ascertained. The external boundary of 
the bog forms a turf bank ; the interior is a quag- 
mire, in its present state inapplicable to any 
other purpose than the affording a very scanty 
summer pasture to a few wandering cattle, who 
are turned in to seek for it, at the risk of being 
lost. The cultivators who occupy the contiguous 
farms have usually annexed to the enjoyment of 


the lands a right of turning in their cattle on the 
part of the bog adjoining to their respective | 


farms; and when these are tempted by hunger to 
wander further, reciprocal convenience forbids 
its being considered asa trespass. These farmers 
have usually terms of lives or years in their hold- 
ings too short to tempt them, ever if possessed 
of capital and of skill, to enter on the permanent 
improvement of the bog, while they are yet abun- 
dantly sufficient to render such an operation im- 


practicable for the landlord. The landlord has | 


demised to the tenant a vague possession of what 
he considered of little or no value ; the shortness 
of the tenure obliges the tenant to leave his 
holding in its unprofitable state ; but were the 
landlord to propose to improve it, the tenant 
having a present right to prevent him, that right 
would become valuable just in proportion to the 
intended exertions of the landlord, and would in- 
evitably be set up by the tenant.” 

A writer in MacCulloch’s Statistical Account 
of the British Empire, says, by way of critique 
on this statement of the Commissioners, “The 
bogs are generally, indeed, at such an elevation 
above the sea as to allow of drains being cut toa 
depth sufficient to permit the escape even of the 
bottom water. But the Commissioners observe, 
that ‘the bogs partake of the nature of a sponge, 
and are completely saturated with water.’ Al- 
though, therefore, a vent were made for the bot- 
tom water, it does not follow that the water held 
In suspension by the bog could also be carried 
off. On the contrary, experience shows that, 
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/ bog improvement have been heavy losers. 
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when drains are cut through a bog, though at no 
considerable distance from each other, the inter- 
mediate portion continues nearly as wet as ever. 
But supposing that this apparently insuperable 
difficulty were overcome, and that the bogs were 
completely drained, still we have to inquire 
whether any advantageous result would follow. 
According to Mr. Wakefield, the drainage of the 
bogs would render them ‘masses of dry inert vege- 
table matter ; and unless some means were discov- 
ered of bringing it into a state of putrefaction, one 
might as well attempt to cultivate an immense 
wool-pack.’ The fact is, that, in the present state 
of the bogs, nothing but a covering of earth, clay, 
marl, or limestone and gravel, will do any good ; 
and this can be applied better without large sur- 
face drains recommended by the Commissioners, 
than with them. The elaborate estimates given 
in the reports of the engineers employed by the 
Commissioners of the expense of draining and 
improving bogs, are altogether hypothetical, and 
are entitled to very little weight. Had a single 
extensive bog been drained by speculators, and 
brought into a state of profitable cultivation, 
there would have been some foundation to go 
upon. This, however, has not been done; and, 
till it be done, there are plainly no data to refer 
to in relation to this subject on which any reli- 
ance can be safely placed. We do not mean to 
insinuate that we look upon the cultivation of 
the bogs of Ireland as impracticable; should the 
wealth of the country increase, they will, no 
doubt, be gradually, though we believe very 
slowly, reclaimed. At present, however, we con- 
fess it appears to us that there are no grounds 
for thinking that their cultivation, if undertaken 
upon a great scale, would be otherwise than ruin- 
ous. Even in Great Britain, most of those who 
have distinguished themselves by attempts at 
Blair- 
Drummond moss, in Perthshire, has not been im- 
proved but exterminated, And it is abundantly 
obvious that, in Ireland, the chances of loss from 
any public improvement would be incomparably 
greater.” 

Sir C. G. Monteath, Bart., of Closeburn, a well- 
known, enlightened, extensive, and most success- 
ful georgist, fully admits all the difficulties and 
pecuniary hazards of the various methods of bog 
improvement suggested previous to 1838, and 
yet has confidence that all flow bogs, as well as 
all the worst varieties of lacustrine bogs, may, 
by a new method, be certainly and economically 
reclaimed. He states that he would so far fol- 
low previous improvers as to drain off the astrin- 
gent water from any flow bog, in order to con- 
solidate the upper stratum and arrest its growth, 
and to apply quicklime and earthy matters in 
order to accelerate its decomposition and assimi- 
late it to the nature of our more prolific soils ; 
and he adds, “ All this and no more has been 
done already, and yet it is found inferior to the 
lacustrine or fen bog, and is still considered a dan- 


gerous subject for the investment of capital. The 
cause of this is a subject worthy of inquiry, and 
one which does not appear to have been hitherto 
accounted for. The following is my view of it. 
Although we may have succeeded in assimilating 


| the soils, still there exists a material difference 


between the subsoils. In the case of the lacus- 
trine bog, there is more or less earthy matter to 
the very bottom, by which a due circulation of 
moisture is promoted,—a circumstance which, in 
my opinion, is of the greatest importance to both 
soils and subsoils. But, in the case of the flow 
bog, all below the soil is a mass of dead inert 
peaty matter, almost impervious to moisture and 
air; and the moisture it does contain must be of 
an astringent and pernicious quality, and injuri- 
ous to vegetation. In order to remedy this evil, 
I would propose, after the bog has been drained 
and consolidated, to lay an artificial subsoil of 
clay, sand, and gravel, three, four, or more inches 
in thickness, at the depth of about eight inches 
under the surface, so as to cut off all connexion 
with the lower portion of the bog. By this means 
all the pernicious moisture rising from below will 
undergo an important chemical change in its 
passage through the subsoil. The subsoil will 
also make the soil more firm, and whenever we 
see bog resting on a sufliciently earthy subsoil, 
we generally find it productive, unless the soil is 
very ferruginous. The manure will have more 
effect. The soil will decompose more freely, es- 
pecially if an inch or two of its surface has been 
burned ; and it will ultimately be converted into 
a rich moory loam, fit for the cultivation of most 
crops, especially if it has had a due admixture of 


earthy matter, and certainly in the case of an | 


artificial subsoil much less will suffice. If then 
my views are correct, this would be a permanent 
improvement to bog, and on that account would 
amply repay any additional expense which would 
be incurred over ordinary methods, which, in 
fact, have been mostly found ineffectual. Ihave 
little doubt that a fair trial would, in a few years, 
demonstrate its complete success; and thus, by 
and by, we would see some millions of acres of 
dreary, dull, worthless, waste bog, converted into 
rich smiling corn fields and meadows, and the 
climate improved. Jallude more particularly to 
Ireland. It is a remarkable fact, that wherever 
bogs occur, especially in this country, the ele- 


ments for their improvement are at hand. We. 


have here in our diluvial deposits the best of 
clay, gravel, and sand, for the purpose, being 
chiefly of a calcareous nature. On the verge of 
Lochar Moss, if my memory is correct, are de- 
posited abundance of materials from the grey- 
wacke and new red sandstone formation, admi- 
rably adapted for its improvement. As a means 


which this would afford of ameliorating the con- 
dition of the labouring classes of this naturally 
highly - favoured country, it is superfluous to 
speak.” 

The use of bogs as turbary has frequently been 


: 
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urged as a reason for not attempting to improve 
them; but if properly viewed, is really a strong 
inducement to the reclamation of at least all 
large bogs. Turf for fuel can at present be ob- 
tained from only the borders of these bogs, their 
interior being rendered useless and even inacces- 
sible by excessive moisture; but, were they re- 
claimed, turf might be cut from reserved pendi- 
cles in any part of them, and in consequence ob- 
tained in an hundredfold or even thousandfold 
greater quantity. The subject of bog-fuel affects 
all Ireland, all the Scottish Hebrides, much of 
the Scottish Highlands, and a considerable por- 
tion of the British Lowlands; and it possesses, 
in these districts, an engrossing degree of econ- 
omical interest of which the inhabitants of 
coal countries can form little conception. Mr. 
Bicheno remarks, “ The rainy climate of Ireland, 
and the wet occupations of the people, with the 
nature of their food, make a fire more important 
to them than to most others, and, in fact, is fre- 
quently the substitute for clothing, bedding, and, 
in part, shelter. Had it not been for the bog, 
the measures taken in former times to extirpate 
the nation might probably have succeeded; but 
the bog gave them a degree of comfort upon 
easy terms, and enabled them to live under severe 
privations of another kind.” Light fuel-turf, cut 
from the surface strata of a flow bog, is only 
two-fifths the weight of water. A cubic yard of 
this light turf, closely packed, weighs 500 pounds; 
of good turf, 900 pounds; and of very dense turf, 
1,100 pounds. Light turf yields about 74 per 
cent. of volatile matter, 23 of charcoal, and 3 of 
ashes; and dense turf yields 71 per cent. of vola- 
tile matter, 21 of charcoal, and 8 of ashes. Bog 
turf, even its best natural varieties as prepared 
for fuel, wants sufficient density for many econ- 
omical purposes, and, though yielding a vast 
body of volatile inflammable ingredients, evolves 
at no one point an intense heat; but when me- 
chanically compressed into a condition in which 
it may be sold in Ireland for from 6s. to 8s. per 
ton, it possesses a calorific power little inferior 
to coal; and when so carbonized as to cost not 
more than 20s. per ton, it yields about 30 per 
cent. of fine coherent coke, of greater density 
than that of wood charcoal.—Reports of the Com- 
missioners on the Bogs of Ireland —MacCulloch’s 
Statistical Account of the British Empire—Dr. 
Kane’s Industrial Resources of Ireland. — Ordnance 
Survey of the County of Londonderry.—Philoso- 
phical Transactions.—Sir John Sinclair's General 
Report of Scotland—Quarterly Journal of Agri- 
culture.—Rham’s Dictionary of the Farm.—Muill’s 
Husbandry. 

BOG-ASPHODEL, — botanically Martheciwm 
Ossifragum. A curious, herbaceous, evergreen, 
indigenous plant, of the rush tribe. It grows 
wild in the turf bogs of both England and Scot- 
land. Its root is tuberous; its stem is smooth, 
fine, rigid, roundish, leafy, and from 3 to 8 inches 
high ; and its flowers are spreading and of a bright 
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yellow colour, with scarlet anthers, and appear 
in July and August. It acquired its specific 
name of ossifragum or bone-breaking, from its 
supposed power of softening the bones of cattle 
which feed upon it; but it has been fully proved 
to possess neither this power nor another one 
ascribed to it,—that of causing the rot in sheep. 

BOG-BEAN,—botanically Venyanthes trifoliata. 
This plant, which is generally distributed in Bri- 
tain, growing abundantly in marshy places, peat- 
bogs, and by the sides of lakes and pools, is one 
of the most beautiful of our native species. It 
belongs to Pentandria monogynia of the Linnean 
system, and to the natural family of Gentianec. 
The root is perennial, long, creeping, jointed, 
and sends out numerous verticillate white fibres. 
The leaves are alternate, petiolate, ternate, the 
leaflets obovate, thick, smooth, and deep green. 
The flower stalk rises to the height of from six 
to ten inches, and supports an oblong or conical 
raceme of numerous very beautiful flowers, which 
are pentapetalous; the corolla previous to ex- 
pansion rose - coloured externally, afterwards 
reddish-white, the petals on the inner surface 
covered with numerous fringe-like white fila- 
ments. All parts of this plant are extremely 
bitter, and in some countries it is used as a sub- 
stitute for hops in the preparation of ale. The 
root, although almost equally bitter, Linnzeus 
informs us, is dried and powdered by the poorer 
people in Lapland, to be made, with a little meal, 
into a coarse unpalatable bread. In this country 
the plant is not applied to any use, if we may 
except its occasional employment in some parts 
of the north of Scotland, as a purgative for 
calves. Formerly it was much employed in va- 
rious chronic diseases, as scurvy, dropsy, jaun- 
dice, asthma, and gout, the paroxysms of the 
latter of which complaints it was supposed to 
keep off, but at present it is neglected on ac- 
count of the preference given to gentian and 
other bitters. There can be no doubt, however, 
that, as an astringent and stomachice, it is equally 
powerful with many exotic plants. | 

BOG-EARTH. Dry powdery black bog, in 
a state of mechanical mixture with silicious silt 
or with any finely-powdered variety of mineral 
alluvium. The most esteemed kind of it com- 
prises about twenty-five per cent. of vegetable 
matter, and has the appearance of a blackish 
and very fine mould; and this is in high request 
among gardeners as the most.suitable soil for 
many kinds of flowering plants, particularly 
some of the American shrubby kinds; and when 
artificially combined with good ordinary mould, 
or occasionally some quicklime, it acts much 
better, both stimulatingly and nutriently, than 
any description of artificial manure. It may be 
obtained sometimes on the surface, but particu- 
larly on the borders, of drained and improved 
bogs, whose natural growth was arrested and 
terminated by alluvial depositions; and some- 
times in superficial alluvial beds, formed over 


| 
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clays or other impervious substrata, by the silty 


sediments of streams flowing remotely from bogs. 


Artificial imitations of it—-in many instances 
very similar to itself in ultimate composition, 
and little if at all inferior in manurial action— 
are often made by mixing the light mud of ponds 
and ditches with leaves, weeds, and grasses, in 
pits or little reservoirs, frequently turning and 
watering the mixture, and finally exposing it in 
heaps to the air till it acquires the requisite 
consolidation and pulverulence. The kind of 
bog earth, which forms a suitable ingredient of 
coarse composts for field farming, is more fre- 
quently designated peat earth or simply peat, 
and consists simply of the more compact or peaty 
portions of bogs, laid open to the weather till 
they become dry and powdery. 
BOG-ORCHIS,—botanically d/alavis. A genus 
of herbaceous plants, of the orchis tribe. The 
marsh species, Malaxis paludosa, is a perennial, 
of delicate appearance, and grows wild in the 
wet spongy bogs of England. Its root is bulbous, 


| and increases by offsets ; its stem is angular, 
| smooth, and about 3 inches high, and is one of 


the smallest belonging to our native orchidez ; 
its leaves are ovate, various in length, and three 
or four in number; and its flowers are produced 
at the top of the stem in a dense cluster, have 
a yellowish-green colour, and appear in July. 
About a dozen other species are known to bo- 
tanists ; but none of them grow or are cultivated 
in Great Britain. 
BOG-RUSH,—hbotanically Schenus. 
of grassy-looking plants, of the rush tribe. 


A genus 
The 


blackish species, Schenus mgricum, grows wild 


on the spongy bogs of Britain. Its root has a 
comparatively great length, and consists of 
strong fibres, crowned with erect, folded, glossy- 
black sheaths; its leaves are upright, acute, 
and very narrow, and arise from some of the 
sheaths at the crown of the root; the stem is 
chiefly naked, but partly embraced by the 
sheaths, and shaded by the leaves, and attains a 
height of about a foot; and the flowers have 
long yellow anthers and dark purple stigmas, 
and appear in July. Three halftender species 
were introduced a few years ago from New Hol- 
land and the West Indies; and a hardy species, 
Schenus mucranatus, was introduced about sixty 
years ago from the south of Europe. Upwards 
of sixty other species are known to botanists. 
BOG-SPAVIN. A soft tumour, ofthe nature 
of a windgall, on the hock of the horse. Dr. 
Bracken regarded it as a collection within a bag 
or cyst of the brownish, gelatinous, or mucous 
matter which naturally serves for lubricating 
the joint,—the common membrane which en- 
closes the joint forming the cyst; and he illus- 
trates both the disease itself and the mode of 
treating it by an instance which occurred in a 
young colt of his own. He found that, by press- 
ing the spavin hard on the inside of the hock, a 
small tumour appeared on the outside, and he 
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therefore concluded that the disease had its seat 
in the inside; and he cut into it, discharged 
a large quantity of the glutinous or mucous 
matter, dressed the sore with dossils.dipped in 
oil of turpentine, and put into it, on every third 
or fourth day, a powder composed of calcined 
vitriol, alum, and bole. By this treatment, the 
tumour sloughed off, and came away; and a com- 
plete cure was effected without leaving any scar. 
But a less critical method, and indeed the only 
one with which any ordinarily bad case of bog- 
spavin can be prudently attacked, is, by means 
of blistering or of firing, to excite the absorbent 
vessels in the interior of the limb, and imme- 
diately around the seat of the disease, to carry 
away the encysted fluid which constitutes the 
tumour. The majority of cases, however, will 
resist even this method; and all cases occurring 
in the draught-horses of a farm, or in any other 
horses not required for rapid action, ought to be 
entirely let alone. Bog-spavin often induces 
permanent though not very great lameness; it 
is, in every instance, a decided unsoundness in a 
horse ; and when removed by skilful medical 
treatment, it is very liable to be reinduced. 

BOIL. An inflamed and suppurating tumour 
in any of the fleshy parts of cattle or sheep. A 
boil ought:to be brought to a head by the appli- 
cation to it of a plaster composed of wheat flour, 
yolks of eggs, and tar; and when it feels soft to 
the touch, it ought to be opened with a lancet, 
in order that the purulent matter may escape. 
Hllis recommends that, after it has been opened 
and freed from pus, it first be anointed .with 
ointment of tobacco, and next covered with a 
plaster made of equal parts of turpentine, burnt 
salt, honey, and galbanum, and about a quarter 
more than.an equal part of resin. 

BOILING, or Esunurrion. The rapid expan- 
sion of a liquid by heat, and violent escape of 
successive portions of it in the form of vapour. 


In ordinary evaporation, a liquid passes off slowly, 


quietly, and insensibly ; but in boiling or ebulli- 
tion, it escapes rapidly, tumultuously, and very 
visibly—halls of vapour rising from the bottom or 
sides of the body of the liquid, of so great size and 
in such swift succession, as to cause a tumbling 
commotion through all the interior, and a cloud- 
ing aloft of steam from the top. The heat re- 
quisite to produce ebullition, or what is techni- 
cally called the boing point of liquids, widely 


varies in different kinds of liquids, and is con- 


siderably affected in any one liquid by some 
modifying conditions. The boiling point of sul- 
phuric ether, in ordinary circumstances, in the 
open air is 96° of Fahrenheit; of alcohol, 176° ; 
of water, 212°; of oil of turpentine, 316°; and of 
mercury, 662°; and, in the case of any one li- 
quid, it is uniform in the same circumstances, or 
under the same conditions, but suffers variation 
when some of the circumstances or conditions 
are altered. For example, when the barometer 
stands at 30 inches, water boils at 212° in a me- 


BOLE. 
tallic vessel, and at 214° in a elass vessel; when 
the barometer stands at less than 30 inches, water 
boils at a lower temperature than 212°; when 
the barometer stands at more than 30 inches, 


water will. not boil except at a higher than 212° ; 
and when:atmospheric pressure is totally removed 


from a close vessel by means of the air-pump, 


water boils.at so low a temperature as 72°. The 
pressure of the atmosphere on the summit of a 
mountain: or lofty hill at any one moment is al- 
ways-less than in the adjacent plain or valley ; 
and water; in consequence, always requires more 
heat to bring it to ebullition in a valley than on 
a hill. Am elevation of 530 feet makes a differ- 
ence of one degree of Fahrenheit in the boiling 
point of water; and: every subsequent elevation 
of 530 feet: makes a difference of another degree ; 
and so constant is this ratio, that, but for the 
disturbance of pressure occasioned by meteorolo- 
gical vicissitudes, it might be made a facile and 
perfectly exact means of determining the height 
of mountains. All other liquids, as well as water, 
boil at 140° lower temperature in vacuo than in 
the open air. Water in a vacuum, as in the in- 
stance of the common pulse glass, will boil by 
the heat of the hand; and sulphuric ether in a 
vacuum will boil at a temperature low enough to 
freeze mercury. 

The process of boiling is well known to effect 


| great and important changes in both the chemi- 


cal and the mechanical condition of food, and to 


| render many substances suitable for the digestion 


of man and beast, which, in their raw state, are 


| indigestible, or even inedible, or unwholesome. A 


boiling house for the preparing of cattle’s food, 
and for various other purposes requiring the use 
of hot water, is now an indispensable part of 


|| every proper series of farm buildings, and ought 


to be situated in the immediate vicinity of the 
cow-house. Moveable boilers or boiling-machines 
cam serve only for very small establishments ; and 
either fixed boilers of the construction common 
in this country, or caldrons of a semi-conical 
shape suspended on a crane, and loosely inserted 
in an inverted semicone of brickwork, are requi- 
site for all farms which have a large home stock. 
In these vessels, roots may be reduced from hard- 
ness to an eatable condition; chaff, weak corn, 
and other kinds of barn refuse, may be rendered 
palatable and more nutritive; hay-tea may be 
prepared, as an agreeable and nourishing drink 
to sick cattle ; food may be cooked for swine and 
poultry; and water may be boiled for steeping 
harsh articles of food, or for any other of scores 
of useful purposes. But the same kind of chemi- 
cal and mechanical changes which are made on 
the food of cattle by boiling in water, are effected 
also, and generally with greater advantage or in 
a superior degree, by the action of steam; and 
they will afterwards be the subject of a separate 
notice. See the article Srmamina, 

BOKHARA CLOVER. See Grover. 

BOLE. The branchless part of the trunk or 


BOLLING. 469 
stem of a tree. The boles of most kinds of tim- 
ber trees constitute the principal body of a forest. 
The name bollings is applied in some districts of 
Britain to pollards or the stems of young trees 
freed from the tops and the branches. See the 
article Trzx. 

BOLE. A viscid earth, less coherent than. 
clay. A variety of it has. usually a yellow tinge. 
All the kinds of it are recommended as astrin- 
gents and sudorifics. The chief sort used, in me- 
dicine is imported from Turkey, and will be found 
noticed under the head Anmunran Boun. 

BOLETUS. A genus of fungi, having a globu- 
lar form, and taking their name from a word 
which signifies a mass. Hight or nine species, 
besides several varieties, grow wild in Great 
Britain; and about a dozen other species are 
known to botanists. The milk-flowing species, 
of a buff colour, and about 2} inches broad, grows 
in pastures; and the other eight British species 
grow in wocds. ‘Three of these species have a 
cracked form, one has a frosted appearance, four 
have each a breadth of about 3 inches, and the 
other two have a breadth of respectively 25 and 
4 inches; and most may be seen during both 
summer and autumn. 

But the most interesting boletus is one which 
has a place in the British materia medica. “This 
species of fungus,” says Dr. A. T. Thomson, “ is 
found in Britain growing upon decayed trunks 
of the ash and the oak. The pileus or hat is 
scaly and convex, but depressed in the centre 
When young, it is of a light brown colour above, 
and soft like velvet, white underneath, and 
covered with a slimy matter; but when mature, 
it changes to dark brown, approaching to black. 
It is from 6 to 10 inches in diameter; and al- 
though generally stemless, yet it is sometimes 
supported on a footstalk an inch in length. The 
boletus which grows upon the oak is said to be 
the most valuable. It should be gathered in | 
August or September, and be kept ina dry room. 
The way of preparing it is to take off with a 
knife the white and hard part, till you finda 
substance so soft as to yield under the finger like 
shammy leather. This must be divided into 
different pieces, and these beaten with a hammer 
till they become so soft as to be torn with the 
finger.” Boletus, thus prepared, contains resin, 
extractive, several salts, and a principle similar 
to animal gelatine. Its principal use is as an 
external application to bleeding arteries and 
veins; and is the same as that of lint or sponge. 

BOLL. A Scottish measure of grain. It is 
generally understood to contain four bushels. 
But in the old Scottish measures of oats and bar- 
ley, four lippies were equal to one peck, four 
pecks to one firlot, four firlots to one boll, and 
sixteen bolls to one chalder. A boll of oatmeal 
weighs 140 pounds; and three-fourths of a boll 
of oats is equal to a boll of wheat, pease, or rye. 

BOLLING. The rolling inward and amassing 
of the leaves of some of the varieties of Lrassica 


( 


|| large a capacity as to contain 150 men. 
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oloracea into heads. The principal varieties 
which boll are savoys and all the common kinds 
of cabbage. Bolling is often called by the Eng- 
lish cabbaging, and corruptedly by the Scotch 
booing. 

BOLTING. The separating of flour or meal 
from husks or bran, by a process of sifting. A 
framed sieve, with a bottom of linen-cloth, hair- 
cloth, or fine wirework, is employed for the pro- 
cess, and called a bolter; and a mill or machine, 
enclosing the bolter, and having a high degree of 
lateral or circular motion, is called a bolting- 
mill. The cloth for the sieveis made of different 
degrees of fineness, and designated by numbers to 
express its comparative quality. Bolters which 
can be worked by the hand are used by bakers ; 
but large ones, kept in motion by the common 
moving-power of the mill, are used by millers. 
A hand-bolting-machine is in’ much use, consist- 
ing of a half cylinder of wire, with cross brushes 
enclosed in a box, and costs from three to five 
guineas. 

BOLUS. See Batt. 

BOMBAX,— popularly Sik-Cotton-Tree. A 
genus of evergreen, tropical timber trees, forming 
the type of the order Bombacew. This order com- 
prises the genera adansonia, eriodendron, bom- 
bax, ochroma, durio, helicteres, plagianthus, car- 
olinea, montezuma, cheirostemon, and myrodia. 
Most of the species are fine lofty trees, with 
large showy flowers ; and ‘some of them are 
among the bulkiest and most imposing trees in 
the world. Yet the bombacez, notwithstanding 
their dendritic character and their general stu- 
pendousness and magnificence, were formerly in- 
cluded in the prevailingly herbaceous order of 
Malvacee, and are botanically distinguishable 
from the plants of that order only by an imbri- 
cate construction of their calyces, and by the 
collocation of their stamens into five sets or 
brotherhoods. The flowers of some are very large 
and gorgeous; the timber of all is light and soft, 
and fit chiefly for the construction of canoes; and 
the medical properties of any seem to be quite or 
nearly the same as those of the mallow-plants. 
About thirty of the species are grown in the hot- 
houses of Great Britain. 

Two of the best known species of silk-cotton- 
tree are Dombax ceiba, or Bombax quinatum, and 
Bombax pentandrum, or Hriodendron anfractuo- 
sum. The former of these was introduced to 
Great Britain from South America in 1692, and 
the latter from the Hast Indies in 1739 ; and both 
usually grow te the height of about 100 feet, but 
sometimes attain a height of about 150 feet, and 
are the tallest and bulkiest specimens of the 
genus. Their trunks are so vast as, when scoop- 
ed out, to make very large canoes. On occasion 
of the first voyage of Columbus, a canoe, made of 
‘the hollewed trunk of one of these trees, was 
seen at the island of Cuba, ninety-five palms in 


| length, of proportionally great breadth, and of so 


“ Some 
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modern writers,” says Miller, “have affirmed 
that there are trees of these sorts, now growing 
in the West Indies, so large as not to be fathom- 
ed by 16 men, and so tall as that an arrow can- 
not be shot to their top.” The stems of both 
species are very straight ; but those of the one 
are closely armed with short strong spines ; and 
those of the other are perfectly smooth, and pass, 
at successive ages of their existence, from a 
bright green colour, to a grey, an ash-colour, and 


a brown. Side branches seldom grow from either |. 


till it has acquired a considerable height; and | 


only the tops of the branches are garnished with 
foliage. The leaves of both species are digitate, 
each consisting of five, seven, or nine small, 
smooth, oblong, spear-shaped leaflets, joined to 
one centre at their base, and there adhering to a 
long footstalk. The trees, however, are ever- 
green in only a modified sense, shedding their 
leaves annually, and being for some time destitute 
of foliage; but before the new leaves come out, 
the flower-buds appear at the ends of the branches; 
and, soon after, they expand. Lach flower has 
five oblong petals, which are white in the ceiba 
and scarlet in the pentandrum; and the fruit is 
as large as a swan’s egg, has a thick ligneous 
covering, opens when ripe into five parts, and is 
full of a dark short cotton, enclosing numerous 
roundish seeds about the size of pease. The cot- 
ton is used by the poorer inhabitants of the tro- 
pics for stuffing chairs and pillows, but is sup- 


posed to give off unwholesome effluvia; the seeds | 


are said to be eaten by the inhabitants of the 
island of Celebes ; a solution of the gum, in con- 
junction with spices, is medicinally administered 
in certain stages of bowel complaints; and the 
wood is used by the Mootchie men for making 
rafts——The species which have been introduced 


to the hothouses of Great Britain are B. malabar- | 


wcum, or heptaphyllum, from Malabar ; B. globosum, 
from Guiana; B. septenatum, from Carthage ; B. 
ceiba or quinatum, from South America; JB. eri- 
anthos, or Eriodendron leiantherum, from Brazil ; 
B. pentandrum, or Eriodendron anfractuosum, 
from the Hast Indies; B. gossypium, or B. grandi- 
florum, or Cochlospermum gossypium, from the 
Hast Indies; and 3. vitifolium, or Cochlospermum 
serratifolvum, from Mexico. 


BONDAGHR. A day-labourer or field-worker | 


ona farm. The designation seems to have arisen 
during the feudal period, and has been perpetu- 
ated in consequence of every first class plough- 
man being bound to provide a day-labourer ; but 
it is now a mere nickname, or epithet of degra- 
dation ; and it ought to be discontinued. Most 
of the labourers usually designated bondagers are 
women. See the article Farm-Lasournrs. 
BONDUC, or Nicxer-TreE,—botanically Gui- 
landina. A genus of shrubs or small trees of the 
pea tribe. Seven species are known to botanists; 
and two of these, both ornamental, evergreen 
shrubs, were long ago introduced from India to 
the hothouses of Great Britain. The greater 
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bondue, Gulandina bonduc, usually grows to the 


height of 12 or 14 feet, twines around any neigh- 
bouring support, and is armed athwart its stem, 
with crooked thorns. Each leaf is usually 18 
inches in length, and doubly pinnated; its pri- 
mary wings amount to 6 or 7 pairs; its leaflets 
or secondary wings are oval, and entire, and 
amount to 6 or 7 pairs on each primary wing ; 
and its footstalk or principal midrib is armed 
with thorns similar to those of the stem, but 
smaller. Its flowers have a yellow colour, and 
are produced in long spikes from the wings of 
the stalk; and its pod is about 3 inches long and 
2 broad, closely armed with slender spines, open- 
ing with two valves, and containing hard yellow- 
ish seeds about the size of children’s marbles.— 
The small bonduc, Gulandina bonducella, grows 
to the height of only 8 or 10 feet ; its leaves are 
smaller and more closely set than those of the 
greater bonduc; its flowers are of a deeper yel- 
low; and its seeds are ash-coloured, very bitter, 
yet not unpleasant to the taste, and are used in 
India as a tonic, as a febrifuge, and for some 
other medicinal purposes. 

BONDUC (Harpy), or Kentucky Corrrz-TRne, 
—botanically Gymnocladus. An ornamental de- 
ciduous tree, of the pea tribe. The Canadian 
hardy bonduc, Gymnocladus canadiensis, is the 
only species of gymnocladus known; and it was 
formerly included in the genus guilandina. It 
was introduced to Britain in 1748, by the Duke 
of Argyle; but, though quite hardy, it seems 
never to have been yet cultivated in this country 
as a forest tree, or any where but in the garden. 
It grows wild on the banks of lakes Erie and 
Ontario, and in the states of Kentucky and Ten- 
nessee, It usually attains a height of only about 
20 feet ; but specimens were seen by Michaux of 
the height of 50 or 60 feet. Its stem is erect, 
firm, and comparatively very lofty before branch- 
ing, yet seldom exceeds 12 or 15 inches in dia- 
meter; the bark of its stem is very rough, and 
becomes detached in small vertical stripes, but 
the bark of its branches is smooth, bluish, and 
ash-coloured ; its leaves are doubly pinnate, three 
feet long, and 20 inches broad, and the folioles 
of them are large, smooth, entire, and ranged 
alternately on the midrib; its flowers have a 
white colour, and appear in July and August; 
and its seeds lie embedded in a pulp in one- 
celled legumes, but, notwithstanding their name 
of Kentucky coffee, do not seem to possess 
any culinary value. A full grown tree has a 
very fine appearance in summer. The duramen 
or heartwood constitutes a singularly large and 
profitable proportion of the stem ; for, in a dia- 
meter of six inches, the alburnum constitutes 
only six lines. The timber has a rosy hue, is 
very compact, and seems well adapted for not a 
few purposes of the cabinet-maker. This tree 
may be propagated from either seeds or layers ; 
but the seeds must be procured from America ; 
and, when sown, they often lie two years be- 
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fore sending up the plumules of the young 
plants. 

BONE. The different parts of the skeleton, or 
that solid framework which supports or protects 
the soft parts of the body of the higher orders of 
animals, are called bones; and owe their solidity 
to inorganic earthy materials which they contain. 
Bones are not equally compact throughout their 
whole substance, but exhibit on their surfaces an 
osseous mass of a denser nature, while their in- 
terior part forms a more or less cellular or spongy 
mass. The bones are covered both externally 
and internally by a membrane called periosteum, 
by which the ramifications of the blood-vessels 
and the nerves pass into them. This membrane is 
formed by a dense tissue which, by boiling with 
water, is converted into gelatin or glue. The 
long or cylindrical bones, such as those of the 
extremities, are hollow, and generally filled with 
marrow. ‘The bones themselves consist of a liv- 
ing or organic portion, formed of cartilage ; and 
an earthy or inorganic, formed mainly of phos- 
phate of lime, with a certain portion of carbonate 
of lime. The cartilaginous portion of bone is 
formed before the deposition of the earthy takes 
place, and the ossification always starts from cer- 
tain fixed points, called points of ossification. 
The mode of combination of the organic with the 
earthy matter is not well understood, but it is 
generally supposed to exist by the extremely 
small cavities of the former, receiving earthy 
particles in the same way that a sponge holds 
water. 

The organic or cartilaginous portion of the 
bones may be obtained in a separate state by im- 
mersion of a bone in diluted muriatic acid at a 
temperature of 54° or less. The acid dissolves 
the earthy portion without attacking perceptibly 
the cartilaginous, which is then freed from re- 
maining acid by repeated steepings in cold water, 
and remains in the original form of the bone, but 
transparent, flexible, and elastic. By drying, it 
shrivels up, and becomes hard and brittle, but 
remains translucent. It is entirely converted 
into gelatin by boiling in water, with the excep- 
tion of a few fibres, derived from the fine blood- 
vessels, which remain insoluble and may be se- 
parated by filtration. If bones be treated by 
heat with dilute hydrochloric acid, a portion of 
the cartilage is dissolved, and a disengagement of 
carbonic acid is apparent, by which the bone, 
when half dissolved, begins to separate into 
fibrous longitudinal laminas, having the power, 
like mica, to polarize light. 

The earthy or inorganic portion of bone consists 
mainly of phosphate and carbonate of lime in 
different relative proportions in different tribes 
of animals, and mixed with small and variable 
portions of phosphate of magnesia and fluoride of 
calcium. 

The earthy portion of bone or bone-ash is easiest 
obtained by calcination of bones, but it then con- 
tains substances which do not exist in them ori- 


ee 


| any other substance. 
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ginally, such as sulphate of soda, formed from the 
sulphur in the cartilage, and also alkaline car- 
bonates from the same source. The carbonate of 
lime of the bone loses also in this way most of its 


carbonic acid. The carbonic acid is combined in 


bones with the lime in the same proportion as in 
common carbonate of lime. 

The composition of bone freed from periosteum 
and fat, and dried by heat till they lose no more 
in weight, will be seen from the following table. 


Bone Bone 

of man. of oxen. 

Cartilage, 32°17 ; 
Wess, 11st BPG 

Basic phosphate of lime, with a small dU re. : 
quantity of fluoride of calcium, . § OU ONS 
Carbonate of lime, 11°30 3°85 
Phosphate of magnesia, : 1:16 2°05 
Soda with a little chloride of sodium, 1°20 3°45 
100°00 100-00 


Barras has determined the quantities of phos- 
phate and carbonate of lime in the bone-earth of 
different animals in 100 parts. 

Carb. lime to 


Phos. of lime. Carb. lime. 100 of phosph. 
Lion, 95:0 i 2°03 
Sheep, . . 80:0 19°3 4°12 
Chicken, §8°9 10°4 1-70 
Frog, 95:2 2°4 3°76 
Fishes, 91-9 53 2°52 


The bones of fishes contain less bone-earth, in 
proportion to their amount of organic matter, 
and are generally more flexible. 


Chevreul. Dumenil, 
Cranium of cod, Bones of pike. 


43-94 37°36 
- 47:96 59°26 


6-16 


Animal matter, = = = 

Phosphate of lime, = - 

Sulphate of lime, - - - 

Carbonate of lime, = = - 

Phosphate of magnesia, = i 

Sulphate of soda, - 

Soda with chloride of sodium, = 

Fluor. cale., silica, cunt oxide of 
iron, and loss, - 

Fluor. ‘eale. phos. of magnesia, and loss, 


100-00 100-00 

In cartilaginous fishes the skeleton consists of 
a peculiar animal matter, with no distinct bone- 
earth. The only chemical examination of this 
substance is by Chevreul, who examined the 
bones of Squalus peregrinus. This substance is 
translucent, of a bluish colour, flexible, very sec- 
tile, and may be cut into thin slices. In its che- 
mical behaviour it resembles mucus more than 
In warm water it swells 
up, becomes transparent and invisible, but it re- 
quires more than 1000 parts of boiling water for 
solution. The solution is not precipitated by an 
infusion of galls, and yields no jelly by evapora- 
tion. By long continued boiling, it is converted 
into a strongly gluing liquid, which does not 
gelatinize on cooling, but which is precipitated 
by a solution of tannin. In alcohol this substance 
shrivels up, while an oily fat is extracted. It is 


5:50 
2:00 


0-60 


easily dissolved in acids, especially in chlorohy- 


dric, and the solution is coagulated by tannin. It 
would be interesting to know whether this sub- 
stance do not form the cartilaginous portion of 
the bones of fishes properly so called. 


BONE-BLACK. 


Bones are of extensive use in the arts. 


for the manufacture of phosphorus. By boiling 


in water, a fat may be extracted from fresh bones, 


and by Papin’s digester their cartilaginous por- 
tion converted into a jelly, which, however, has 
not been found to answer the purpose of a whole- 
some sustenance. Bone-dust or ground bones 
are employed as a superior manure. 


the manufacture of glue. See Grnarry. 
BONE-BLACK. The-black carbonaceous resi- 
due obtained by the dry distillation of bones, or 
-by charring them by ignition in close vessels. 
This kind of animal charcoal is mainly used to 


deprive various solutions, as syrups, &c., of their | 
Another less extensive use is | 


colouring matters. 


as a black pigment. When prepared for this 


latter purpose, it generally receives the name of | 


wvory-black, under which name pulverized bone- 
black is often sold in the shops. The antiputres- 
cent and decolourizing properties of charcoal in 
general was first noticed by Lowitz. The first 
useful application of charcoal from wood to, the 
purification of syrups was made by Guillon. 
1811, Figuier of Montpellier showed that animal 
charcoal surpassed greatly vegetable charcoal in 
its decolourizing power, and in 1812 it was em- 
ployed by Derosnes for the purification of syrups, 


and sugar-refining. The manufacture of bone- | 


black is performed by two different systems of 
apparatus. If the object be to condense and col- 
lect at the same time the volatile products which 
escape in charring bones, this process is formed 
in retorts similar to those employed for the dis- 
tillation of coal in gas-works. When the opera- 
tion is finished, the bones are raked out while 
hot into receivers, which are covered air-tight 
till they are cool, and the retorts are immediately 
charged again with fresh bones. 

Where the object is merely the manufacture 
of bone-black, the charring is performed in cast- 
iron pots or cylinders, which are piled one on top 
of the other, the bottom of the upper one forming 
the cover of the next beneath it, the joints being 
luted with clay, and the uppermost pot being 
closed by a cover. 

After the dried and broken bones are filled 
into the pots, and these placed in the kiln and 
the door shut, the firing must at first be mode- 


rate, but afterwards raised and maintained at a 


brisk heat for 5 to 8 hours. The door of the ash- 


pit and the damper may now be nearly closed to | 


moderate the draught and keep up a steady ig- 
nition for 8 to 10 hours longer without additional 
firing, after which the doors must be all opened 
to cool the furnace. When this is done, the 
brickwork of the entrance door must be taken 
down, the kiln emptied and immediately filled 
again with a set of pots with fresh bones. The 
| pots which have been ignited may in the course 


im) 
their natural state, or dyed of various colours, 
they are made into handles and numerous arti- 
cles of turnery. Calcined bones are employed 


The carti- . 
laginous portion of bones is sometimes used for | 


In | 
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of a short time be opened, and the contents put 
into the magazine. Before being ground, they 
must be assorted in order to remove those pieces 
which have been burned white. The bones lose, 
on the average, from 40 to 50 per cent. In refer- 
ence to the quality as a decolourizing agent, ex- 
perience has shown that it is so much more 
powerful, as the bones from which it has been 
made were previously freed from adhering fatty, 
fleshy, and tendinous matters. Before being put 
into commerce as bone-black, the ignited bones 
are broken up into a coarse powder by being 
passed between two iron cylinders and sifted 
through two sieves, one to remove the small dust, 
and one with large meshes to separate the proper 
sized grains from the coarser lumps. Sometimes 
it is ground to fine powder in a mill. The fol- 
lowing is the average composition of common 
bone-black. 


Phosphate and carbonate of lime, 88 
Charcoal (nitrogenous), 10 
Carburet or siliciuret of iron, . 2 
Sulphuret of calcium or iron, trace 

100 


BONE-MANURE. Bones employed for fer- 
tilizing the soil. They have been applied in a 
very great variety of conditions and forms, raw 
and boiled, fresh and rotten, fermented and un- 
fermented, whole, broken, bruised, and powdered, 
digested in powerful solvents or reagents, reduced 
to incineration, and mixed in several conditions 
with various diluents and composts. 

Bone-manure began, long ago, to be used in 
the hothouses of Germany ; it became slowly 
known as.a fertilizer to the best informed class 
of English cultivators; it was at first tried, in 
this country, with hesitation, in obscurity, and 
under very bungling processes of management ; 
and it eventually acquired the fame of being one 
of the most facile and powerful appliances for 
enriching the fields of our cold and humid cli- 
mate. In some of the earliest farm applications 
of bone-manure in Great Britain, the bones were 


uniformly calcined or incinerated, and, in con- 


Sequence, deprived of oil, gelatine, and other 
matters which constitute a considerable portion 
of their fertilizing power; and, in others, they 
were broken by the hammer, or reduced by lime, 
or decomposed by urine, or distributed along the 
bottom of the farm-yard heap, or otherwise so 
prepared as either to occasion loss of their own 
virtues or a wasteful expenditure of labour. But 


when better methods of preparation were devised 


and ‘imtroduced to general practice, bones be- 
came suddenly recognised as both an economical 
and a most powerful manure ; and they acquired 
a celebrity nearly as great, and not one-fourth 
so factitious, as that which has since been ac- 
ceded to guano. 

Bones have, for many years past, been im- 
ported in large quantities from all the principal 
ports of the north of Europe; and, for some time, 
though in smaller quantities, from the south of 
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EKurope and even from South America. The 
only importations at first, and the principal im- 
portations for a considerable time afterward, 
were from Germany; and, when the bones from 
that country had brought the uplands of Not- 
tinghamshire, the western parts of Holderness, 
and some other originally poor districts, into a 


state of high cultivation and fertility, a proverb | 


arose, “ that one ton of German bone-dust saves 
the importation of ten tons of German corn.” 
As Malta formerly covered her naked rocks with 
soil from foreign lands, so England fertilized her 
barren clays and sandy heaths with bones from 
Germany. Most of the imported bones have 
never been boiled; a large proportion appear to 
have been buried in the earth or in composts 
till the soft parts have become detached; and 
some seem to have belonged to carcasses whose 
fleshy portions have decayed in the open air. 
The bones from some of the seaboard districts of 
Germany are partly the exhumations of burying- 
grounds,—the robbery of the repositories of the 
human dead being ironically excused by its ren- 
dering the bone trade popular; those from some 
other parts of Germany have been deprived of 
their gelatine, and appear to have been boiled 
for glue,—but these, though easily bruised and 
rapid in their action, are not much esteemed; 
those from Russia are reduced to a somewhat 
bruised state, partly that they may occupy less 
room in stowage, and partly that they may com- 
port with a Russian law which forbids their ex- 
portation unless they be more or less manu- 
factured; those from the south of Hurope are 
drier, more brittle, more reducible to fine pow- 
der, and capable of a more uniform distribution 
in the soil than those from the north, but at the 
same time more rapid in their action and less 
durable in their power; and those which are 
collected in our own large towns are, in all re- 
spects, the best which can be obtained, but are 
far too meagre in quantity to meet more than a 
small fractional portion of the existing demand. 
In a report on agricultural produce and shipping, 


which was printed by order of the House of Com- | 


mons in February 1842, statistics are given of 
eleven ports of the northern countries of Conti- 
nental Hurope; and two of these ports were 
found to export no bone-manure to Great Bri- 
tain, Hamburgh made exportations to a large but 
unascertained amount, and Rotterdam, Bremen, 
Lubeck, Kiel, Rostock, Stettin, Elsinore, and 
Dantzic, annually exported, in the aggregate, 
13,084 tons. 

“ Bone-dust,” said Mr. Shier in 1844, “is much 
used all over Scotland, but in no district so uni- 
versally as in Aberdeenshire and the adjoining 
counties, where it is for the most part applied in 
supplement to farm-yard manure in growing 
turnips. During the year from lst June 1840 
to Ist June 1841, there were imported into Aber- 
deen from foreign ports 4,3555 tons, and on the 
average of the last six years, 3,461 tons annually, 


' of cargoes from continental Europe. 


The best bone-dust is found to weigh 54 lbs. per 
bushel; and reckoning 20 bushels of such dust a 
sufficient dose for an imperial acre of turnips, 
the average quantity imported into Aberdeen 
should dress 7,178} acres; and that not merely 
for the green crop, but for the whole of the usual 
five or six course rotations. And used in sup- 
plement to a dose of 10 tons of farm-yard man- 
ure, the more common and certainly more profit- 
able way of using it, on open soils, the 3,461 tons 
would suffice for from 14,356 to 17,946 acres.” 
Almost every seaport of any consequence on 
the east coast of Great Britain has one or more 
mills for crushing bones into a condition to be 
used as manure, and annually imports a number 
Yet Hull 
excels all the others in this traffic; and some- 
times has in.its docks, at one moment, not fewer 
than thirty or forty cargoes of bones,—all des- 
tined to be crushed in and around the town, and 
a considerable proportion to be sent up the in- 
land navigations of the Humber for dispersion 
through the interior of the country. In 1823, 
the declared value of the bones imported into 
Great Britain was only £14,395; in 1837, it was 
£254,600; and, since the latter date, the quan- 
tity must have very greatly increased. In 1815, 
the quantity imported into Hull was about 8,000 
tons; in 1833, it was 17,500 tons; and, in 1835, 
it was 25,700 tons. Most are ordered from com- 


_ mercial houses in Hamburgh, who have ramifi- 
| Cations in all the western seaports of the conti- 


nent; and the greater part are brought to Bri- 
tain in vessels belonging to the Netherlands, to 
the free towns of Germany, to Denmark, and to 
the Baltic. 

Bones are carefully collected in both town and 
country throughout Great Britain. Every well 
conducted farmstead has a large old cask or some 
other suitable receptacle for them, situated in 
some such place as the inner court of the cart- 
shed, and protected by a cover from the aggres- 
sions of dogs, cats, and rats. In large towns, 
numbers of very poor persons earn a miserable 
livelihood by collecting them from every mass of 
rubbish or ashes where they are possibly to be 
found; and, in London, the bone-boilers daily 
send around spring-carts to collect them from 
shambles, inns, eating-houses, and all simi- 
jar places. When a bone- boiler has a bone- 
mill, he first sends them through his coarsest 
breaking cylinders, and then puts them into 
boilers; and when he has not a bone-mill, he 


| employs men to chop them into small pieces 


with short-handled axes, and then to pitch them 
into the boilers. When the bones are well boiled, 
the fat is skimmed off,—the finer portion to be 
used in the manufacture of soap, and the coarser 
portion for coach and cart grease; and when no 
more fat can be obtained, they are stacked up in 
the yard, either to be crushed on the same estab- 
lishment, or to be sold to the bone-crushers of 
the ports along the east coast. 
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Boiled bones are freed, by the process of boil- 
ing, from all greasy, fleshy, and fibrous matter ; 
and they may, in consequence, be reduced toa 
state of comparatively fine powder. “I find,” 
says Mr. Halkett of New Scone, “that numbers 
of agriculturists, and even scientific men, ‘who 
have analyzed bones, are of opinion that the mar- 
row and fatty matter in them are of great use in 
their operation as a manure; and I must confess 
that at one time I was led to believe, from its 
plausibility, and what I thought a common sense 
view of it, that this was the case. But now, 
after the test of experience, by numerous trials, 
between what we call green bones with all the 
marrow and fat in them, and dry ones free from 
it, I have always found that the latter raised by 
far the best crops. Therefore, I have arrived at 
the conclusion, that the less animal fat in them 
the better, and that the boiling of them before 
crushing, instead of injuring them, is a benefit.” 
A report on bone-manure by the Doncaster Agri- 
cultural Association corroborates Mr. Halkett’s 
observation, and states that bones in their green 
state were found to be less effective fertilizers than 
bones which had passed through the manufactories. 
General experience, too, seems not to have de- 
tected, at all events has not established, any dif- 
ference between the value of the two kinds; for, 
in the great majority of instances, the same price 
is paid for both to the bone-crushers. Yet both 
scientific principles and careful persevering ob- 
servations dissent from these conclusions, and 
affirm that bones which have not been deprived 
of their fat and gelatine, though probably not so 
rapid in their action or aggregately so efficient 
upon turnips as boiled bones, have both a more 
durable and a more powerful influence upon the 
soil, and yield considerably richer results through- 
out the cumulative produce of the rotation. 

All “ green” bones, and such boiled ones as are 


not intended to be completely pulverized, are | 


crushed or brought into a suitable mechanical 
condition for application to the soil, by being 
passed through toothed cylinders, of one, two, or 
three pairs ; and in the case of the green bones, a 
set of malleable iron scrapers is attached to the 
lower part of the cylinders, in order to clear away 
adhering animal matter from the teeth. Small 
machines with two cast-iron toothed cylinders, 
for breaking bones into sufficiently small pieces, 
have been erected on some large farms; yet, ex- 
cept in rare cases, the crushing of bones is a dis- 
tinct occupation, conducted upon an extensive 
scale, and effected in comparatively large and 
powerful mills. Mr. James Anderson of Dundee, 
about seventeen years ago, erected a singularly 
excellent bone-mill, worked by a twelve-horse- 
power steam-engine, for the supply of the districts 
around Dundee; and he sent an elegant metal 
model of it to the Museum of the Highland So- 
ciety, and received from that institution a pre- 
mium in approbation of both his own exertions 
and the construction of his machine. The bones 


eee 


to be ground in Mr. Anderson’s mill are conveyed 
from the mill-floor to the upper part of the ma- 
chinery, by a series of buckets, attached to a 
double chain. They are discharged upon a sheet 
of canvass, extending over two revolving rollers, 
by the motion of which they are conveyed to two 
cast-iron rollers, to which are fixed concentric 
rings of malleable iron, with teeth, so as to present 
a serrated edge. The bones are thus partially 
bruised, and fall down upon a similar pair of 
rollers, but with the rings and teeth more closely 
set. Immediately underneath this second pair of 
rollers, is a riddle, kept in motion by a crank. 
The bones which have been completely ground 
fall through the riddle, and are received into a 
small division or apartment beneath. The rougher 


bones, or those which are only partially ground, 
-and have not fallen through, are conveyed by the 


motion of the riddle to a third pair of rollers 
formed like those above, but with their rings and 
teeth still more close. Immediately underneath 
these last rollers, is placed a second riddle, kept 
in motion like the other, through which the bone- 
dust falls directly into the division below formed 


_ to receive it, while any of the bones not suffi- 


ciently ground to pass through the riddle are car- 
ried forward by its motion into another apart- 
ment or division, from which they are either 
taken to be sold in their rough state, or are con- 
veyed up by the buckets as before, to pass again 
through the machinery. A paper in the portion 
of the Highland Society’s Transactions published 
in August 1829, whence we have borrowed our 
notice of this bone-mill, contains both vertical 
and front views of it, and a detailed technical de- 
scription. 

In some districts, the bones are crushed into 
the four different conditions designated, in refer- 
ence to the size of the largest pieces, inch, three- 
quarters-inch, half-inch, and dust,—the last being 
in a great measure collected by riddling the inch 
and the three-quarters-inch ; in other districts, as 
in Yorkshire, they are crushed into the three con- 


ditions of inch, half-inch, and quarter-inch or 


dust; and in others, as in Perthshire, they are 
crushed into only the two conditions of half-inch 
and dust. In the first of these methods, the inch 
and the three-quarters-inch kinds consist almost 
wholly of pieces from the maximum size of the 
designation down to about a quarter of an inch; 
the dust consists of a mixture of large grits and 
fine powder ; and the half-inch consists of a mix- 
ture of powder, grit, and pieces to the maximum 
size of the designation, and is generally and most 
justly regarded as considerably superior to any 
of the other varieties. In the second or York- 
shire method, the dust consists of everything 
which passes through a sieve of little more than 
a quarter of an inch in calibre; it contains all the 
sand and earthy matters accidentally lodged in 
the hollow of the bones, all the carious and rotten 
portions of the bones, and all the very old or par- 
tially decayed bones which are reduccd to powder 
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by the first touch of the cylinders; it is much in- 
ferior in quality to the inch and the half-inch va- 
rieties, and acts for a much shorter period in 
the soil than they; yet it is heavier, comprises a 
much larger quantity of matter in a bushel, and 
will spread over a larger superficies of land ; 
and it acts more rapidly in pushing up turnips 
to a braird, and therefore operates, to a cer- 
tain degree, as a preventive against the ravages 
or even the attacks of the turnip-fiy. The half- 
inch variety, as prepared in the Yorkshire method, 
is free from the impurities of the more pulverized 
variety, and, when made from good bones, is, in 
most respects, superior ; yet when sown unmixed, 
it passes slowly into decomposition, and is tardy 
in pushing turnips to the braird. Whenever 
bones are crushed in the Yorkshire method, they 
will act most advantageously if the half-inch va- 
riety and the small variety be mixed in equal 
portions,—the latter to braird the turnips, and 
the former to operate durably in the soil. But 
the Yorkshire crushers mix them only when spe- 


cially ordered to do so; and then they measure | 


the two kinds separately, and, in consequence, 


give, in point of fact, little more than two bushels | 
under name of three,—the powder of the small | 


variety disposing itself in the interstices of the 
other variety. 


Bones from various parts of the continent, but | 


principally from those places whence they have 
been longest and most bulkily imported, are fre- 
quently so much adulterated with stones, hoofs, 
horns, and every kind of cheap or waste matter 
which will add to their weight, that they require 


to be handpicked before they can, with safety | 


to the teeth of the cylinders, be subjected to the 
process of crushing. But a vastly more mis- 
chievous adulteration is extensively practised by 
the crushers themselves,—one which not only in- 
demnifies them for the loss by foreign adultera- 


tions, but which sometimes imposes to a grievous | 


extent upon farmers, and indirectly occasions a 
serious paucity of crops. Some farmers, too, have 
an extreme fondness for finely pulverized bone- 


dust, and blindly afford the utmost facility for | 


the practice of the adulteration. One ingredient 
very extensively used, more extensively perhaps 


than any other, is the refuse lime of tan-works, | 


after it has been employed in removing wool and 
hair from skins. This is passed, in clotted lumps, 
into the cylinders of the bone-mill; it is freed 


from wool and hair, and mixed with a proportion | 


of bone-dust; and it appears very small, has a 


very pungent smell, and readily commends itself | 
to the unwary as prime bone-dust. “J am aware,” | 


observes Mr. Halkett, “that this mixture has 


often raised a good crop of turnips in damp sea- | 


sons. I have likewise known it destroy the seed 
entirely, when good bones beside it did well. I 
have no objection that it should be used as a 
manure for turnips; but why call it bone-dust, 
and not sell it for what it is? I once saw it used 
by itself, without any admixture of bone-dust, 


ae | 
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and it proved an utter failure; and I am led to | land, it certainly was not worth more than 106s. 
believe that it is the small quantity of bones in | an acre; and though so long a period has elapsed 


it that sometimes raises the crop without any as- 
sistance from the lime whatever.” Old mortar 
or plaster lime is also used; but it is inodorous 
and absolutely useless; and should it happen to 
be not thoroughly pulverized, it may easily be 
detected by its admixture of hair. Soap-boiler’s 
waste is likewise employed ; and it is powdery, of 
a bluish-white colour, and probably acts no other- 
wise on the soil than by imparting a slight de- 
gree of alkaline matter. The refuse of bone-dust 
from the manufacture of sal-ammoniac is also oc- 
casionally employed; and, like the refuse lime of 
tanneries, it has pungent properties, and is apt, 
in some seasons, to burn the seed. Saw-dust, 
slaked lime, rotten wood, and various other in- 
gredients are used; but, in general, are more 
easily detected than those already named. Hvery 
purchaser of crushed bones, and especially of 
bone-dust, who has not an opportunity of watch- 
ing the process of manufacture, ought to make a 
thorough examination of any quantity submitted 
to his inspection. 
Bone-manure has been applied, with great suc- 
cess, as a top-dressing for grass lands. In this 
case, it must be sown by the hand broadcast, in 
the same manner as corn; and either applied in 
the state of powder if the land is soon to be sub- 
jected to the scythe, or applied in pieces of the max- 
imum size of a walnut if sufficient time is to be al- 
lowed for crumbling down by decomposition. It 
suits ill upon clover of the first year, or even upon 
grass of not more than the third year after tillage ; 
and, when applied to old grass lands, it must be 
used in a considerably larger proportion than is 
suitable for tillage cropping. Upwards of 600 
acres of pasture land upon one estate in Cheshire 
have, within the last thirteen years, been raised, 
by the application of bone-manure, from a value 
of from 10s. to 15s. to a value of from 30s. to 40s. 
The cost of the application has been about £10 
per acre; and 7 per cent. of it is added to the 
rent payable by the tenants. The manure is ap- 
plied in pieces about the size of walnuts, in quan- 
tities of from 30 to 35 cwt. per acre, and never 
upon land which has been in grass for a less pe- 
riod than seven years. It is most successful on 
old sour sward with a clay subsoil; it never fails 
upon any strong sward which is free from surface 
water ; and it is also advantageous, though not to 


| the same degree or with the same unfailing uni- 


formity, upon dry friable pasture with a sandy 
substratum. “The end of April,” says the re- 
porter ofthe Cheshire case, “ I consider the best 
time to apply bones: no stock ought to be put 
upon the land before the following spring. If the 
land is not too poor to produce a crop of hay, I 
do not object to its being mown the first year, 
but on no account afterwards. It is now twenty 


_ years since I first saw bone-dust applied to pas- 


ture land, ona field adjoining Lord Combermere’s 


_ estate. At the time the bones were put upon the 


since the field was manured with bones, it is now 
worth 35s. an acre, though I think the land is 
not quite so good as it was five years ago. I con- 
sider bones the cheapest of all manure for mow- 
ing-grounds. Hight years ago, I manured part of 
one of my mowing-fields with bones, 35 cwt. to 
the acre; the land has produced me a good crop 
of hay every year since, quite equal to the other 
part of the field, which had been manured with 
good farm-yard dung every two years. Once in 
eight or nine years is quite enough to manure 
mowing-lands with bones; and I am quite certain 
that pasture land on which bones have been ap- 
plied never will (so long as it remains in grass) 
return to the state it was in before the bones 
were put on.” As a general rule, bone-manure 
is best applied to dry pasture, whether natural or 
artificial, in spring; but to meadow land, the 
growth of which has been fed off, it is best ap- 


plied at the earliest possible moment after the | 


cattle are removed. Yet this rule is subject to 
exceptions, occasioned by the state of the land 
and the character of the season; for if the mea- 
dow land be wet, either habitually or from the 
unusual prevalence of rains, the application of 
the manure t6 it ought to be postponed till the 
ground becomes dry and the weather warm. 
Bone-manure has been variously applied, with 
great success, as a preparation for wheat and 


other tillage crops; but, by universal observation, | 
it is found to operate with the most eminent ad- | 


vantage, as to both its immediate and its more re- 
mote effects, when used for turnips at the com- 
mencement of a rotation. It is sometimes spread 


broadcast, but is much more generally drilled in | 


with a machine. When spread broadcast, if it be 
in a state of decay or of complete readiness for 


operating on the soil, it is, in very many instances, | 


harrowed in with the last ploughing or imme- 
diately previous to the sowing; but, if in a fresh 
state, without having been boiled or fermented, 


it ought to be allowed to lie a sufficient time. 


upon the surface of the ground, to subject it to 


incipient decomposition, and fit it for developing | 


its powers upon the nascent crop. Some very in- 


telligent farmers prefer the broadcast method for | 


the reasons, that the turnip plants receive much 
more nourishment through the side-radicles than 
through the tap-root, and will therefore be better 
fed by broadcast than by drilled bone-manure,— 
that a serious difficulty exists in mixing drilled 
manure with the soil by after-ploughing,—and 
that, although this difficulty is lessened by cross- 
ploughing the ridges, yet the stripes of land be- 
tween the drills never receive their due propor- 
tion of benefit. A medium method is practised 
by some farmers, of first sowing the manure 
broadcast, and then gathering it into ridges with 
the mould-plough. But general experience, based 
on thousands or even myriads of experiments in 
all the best farming districts of Great Britain, 


haa 


gives decided preference to the drill method,— 
and this, whether the bone-manure be used alone, 
or in combination or accompaniment with other 
materials. 

The usual manner of dropping bone-manure in 
drills, is either simultaneously with the turnip 
seed, by means of a machine for the purpose, at- 
tached to the turnip sowing-machine, or in de- 
positions separately made from the seed, by 
means of a machine wholly employed for itself. 
Models of five machines for the former of these 
methods, and of one for the latter, may be seen 
in the museum of the Highland Society ; and are 
described, in language which we shall quote, in 
the descriptive catalogue of the museum. One 
of the turnip and bone-dust sowing-machines is 
adapted for sowing two drills, with a simultane- 
ous deposit of the seed and the manure. “ It 
is mounted on two wheels, which serve to turn 
both the seed and the bone-dust apparatus. The 
former consists of the common tin seed-barrels ; 
the latter, of two wooden hoppers to contain the 


| bones, and carrying in their bottom each a wide- 
| toothed or notched wheel, which, by its revolu- 
| tion, discharges the bones into a tube which ter- 


minates, in common with the seed-tube, in the 
chamber of the coulter. The discharge of the 
bones is regulated by a slider which enlarges or 
diminishes the passage from the hoppers. The 
machine is drawn by one horse; and the distance 
between the coulters is regulated by hand-gear.” 
Another turnip and bone-dust sowing-machine 
was invented by Mr. Nicol of Guildy in Forfar- 
shire, and bears date 1830, but ranks merely as 
one of the early combinations of the machinery 
for simultaneously depositing the seed and the 
manure. “The principles of this machine,” says 
the Catalogue, “ are much like those of the for- 
mer; though the arrangement of the parts and 
modes of communicating the motions are some- 
what different. The machine moves on one large 
roller, and a fore-wheel without a swivel-bar ; 
the former gives motion to the sowing-gear ; and 
the adjustment of the coulters is effected by 
hand-gear not self-acting.’ A third turnip and 
bone-dust machine bears the date of 1830, and 
was invented by Mr. Hamilton of Dumfries-shire; 
but it merely possesses the same properties as the 
preceding, with some differences of arrangement. 
A fourth and quite different turnip and bone-dust 


‘| machine bears the date of 1835, and was invented 


by Mr. Liston of Blairgowrie. “ In this sowing- 
machine, a new system of depositing the seed 


; and manure was attempted. Instead of sowing 


continuously, this machine was intended to de- 
posit a portion of seed and manure together, at 
stated intervals, whereby a saving might accrue, 
both in the seed and manure, and the first thin- 
ning of the braird might be dispensed with. The 
construction of the machine differs both from 
previous turnip and bone-dust sowers, except in 
the depositors; these consist of a short double 
conical roller, which forms the groove or rut, in 
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a continuous form, for the reception of the seed 
and manure, and this followed by a short cylin- 
der, partly incased in a cover. The cylinder is 
chambered on the periphery; in these, certain 
quantities of the seed and manure are collected ; 
and as the cylinder revolves, and the machine 
progresses, these little collections are discharged 
at the proposed distances. 
it was found that the chambered cylinder did 
not deliver its contents at intervals, but nearly 
uniform, except when the machine travelled so 
slow as to be ineffective.” The fifth turnip and 
bone-dust sowing-machine bears date 1840, is the 
invention of Mr. Nicol of Guildy, and was in- 
tended as an improvement on Mr. Liston’s, escap- 
ing its faults, and achieving its proposed pur- 
poses. ‘“ Its construction is nearly the same as 
the last described, except the dropping apparatus. 
This consists of a raised fillet encircling the front 
rollers, and having also obtuse dibbles proceed- 
ing from it at nine-inch spaces, which, while the 
roller levels the top of the drill, forms also a 
smooth channel, with dibble-holes at nine inches 
apart, along its surface. Into this channel, the 
seed and bones are deposited continuously ; but 
an iron instrument or scraper follows close be- 
hind, having a protuberance that follows in the 
channel of the drill; this member sweeps the 
bones and seed before it till they fall into the 
first dibble-hole, and so on.” The last bone-sow- 


ing machine which we require to notice, is that | 


which deposits the bone-manure alone, or with- 
out the seed. “This machine is employed for 
depositing bone-dust or other granulated man- 
ures in drills, and is adapted to serve three drills 
at each turn. The bone-chest is mounted on 
two wheels, one of which gives motion to the 
three distributing wheels placed inside the chest; 
the revolutions of the latter give out the manure 
to the sheet-iron tunnels, which deliver it into 
the furrows previously prepared by the plough. 
The quantity to be discharged is regulated by 
sliders which lie over the orifices. In depositing 
manure by this machine, it is laid in the fur- 
rows between the first-formed drills, and is then 
covered up by passing the plough along the 
drill and cleaving it. After this operation, the 
seed is deposited by the common turnip sowing- 
machine. The bone-sower may be drawn by one 
horse.” All these machines, however, are so 
costly that any occupier of a small farm cannot 
prudently purchase them, and can seldom obtain 
an occasional use of them except at an unrea- 
sonable hire. 

The quantity of bone-manure suitable for an 
acre of tillage land varies according to the condi- 
tion of the manure, the character of the soil, and 
the nature of the crop; yet it usually has certain 
limits of utility, or limits beyond which all appli- 
cations of it are wholly wasteful. It has some- 
times heen applied to the extent of 100 bushels 
per acre, and often, for the sake of experiment, to 
the extent of forty or fifty bushels; but, in all 


In practice, however, » 


| white crop of the series. 
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such cases, it is, in a great degree, prodigally 
wasted. The average quantity of all conditions, 
stated in the report of the Doncaster Association, 
is 39 bushels; and the quantity of the powdered 
varieties, as there stated, ranges from a little less 
than 20 bushels to something upwards of 30. 
But the most approved practices in England 
appear to give from 25 to 30 bushels of half-inch 
bones, and about 20 bushels of bone-dust. In 
general, about 25 bushels of any medium variety 
is quite sufficient for producing a good crop of 
turnips, and exerting a fertilizing power over a 
subsequent rotation, on poor light sandy soil ; 
and any quantity above this which may, in any 


| case, be thought desirable, ought to be applied at 


some future period, as a preparation for some 
But, says a writer in 
Vol. ix. p. 103 of the Quarterly Journal of Agri- 
culture, “we Have universally in Scotland a no- 


| tion that the half, at least, of the turnips raised 


by means of bone-dust ought to be eaten off by 
sheep; for, without such assistance from other 
manure, we conceive the bone-dust would have 


_ too much to do of itself ia supporting all the crops 


during the rotation. This being the notion in 
Scotland, the practice originating from it is, that 


| never more than sixteen bushels generally, though 


some farmers apply twenty bushels, is applied to 
the imperial acre. We have also a notion in 


| Scotland, that bone-dust has a caustic quality, 


and that considerably more than sixteen bushels 


| to the acre on light soils, would do more harm 


than good. We have ourselves experimentally 
tried the effects of different quantities of bone- 
dust in raising turnips on light gravelly soil, 
from twelve to twenty-five bushels per imperial 
acre, and found the crop improve decidedly to 
sixteen bushels, but not in the least beyond that 
quantity. So far, therefore, as the turnip crop 
was concerned, any quantity above the sixteen 
bushels was thrown away.” “Bones,” says the 
Rev. Mr. Rham, “have been drilled with wheat 
at the rate of 30 bushels of bones and 24 of wheat 
per acre, and a good crop (twenty-four bushels 
per acre) has been obtained on very poor soil ; 
while portions of the same field sown without 
any bones, in order to ascertain the effect, did 
not produce sufficient plants to cover the ground 
or return the seed.” 

A wide difference, or rather a complete con- 
trast, of opinion exists among farmers as to 
whether newly-crushed or old-crushed bone-man- 
ure be the best; some asserting that they never 
have good turnips except from newly-crushed 
bone-dust, and others, that the best turnips they 
ever had were from old bone-dust. “Both in- 
stances,” remarks Mr. Halkett, “may be true; 
but at the same time it may also be true, that 
both, from season and management, may have 
the best crop of turnips they ever had, with the 
We must look 


| beyond the conflict of practical opinion to one or 


two unquestionable facts respecting the manure 
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itself, in order to know the relative value of the 
old and the new. All newly-crushed bone-man- 
ure, however dry, heats and ferments with a 
rapidity and a violence proportioned to the de- 
gree of moisture and of heat in the heap; and in 
general, it rises in temperature and in ferment- 
ing action till about the fifth or the eighth day, 
and then slowly subsides into a cool and quies- 
cent condition ; and in the process of cooling—in 
consequence partly of evaporation, but chiefly of 
becoming more friable and so losing its sharp 
points as to lie more closely together—it suffers 
a diminution of bulk which, though not observ- 
able by the unpractised eye, can very readily be 
detected by re-measuring. Ifa parcel of bones, 
amounting to 1,000 bushels, be crushed in Febru- 
ary, and not sold till the middle of May, it will 
then measure only about 960 bushels; and while 
a bushel of it when it was newly crushed would 
weigh only 47 pounds, a bushel of it in the mid- 
dle of May will weigh 49 pounds. The purchaser 
of old bone-dust, therefore, unless he pay a pro- 


portionally higher per centage for it, obtains | 


more material for his money than the purchaser 
of newly-crushed bone-dust. The only intrinsic 
difference between the two varieties, also, seems 


to be in favour of the old dust for turnips or for | 


any other purpose which requires speedy evolu- 
tion of the manurial power; for the effect of the 


fermentation is simply to induce nascent decom- | 


position, or to bring the bone-dust into quite or 


very nearly the same state as if it had lain for a | 


short period in the soil. 
Old bone-dust remaining unsold at the close of 


the turnip-sowing season, may sometimes be ob- | 
tained at a somewhat reduced price ; and, when | 
purchased by a farmer, requires a little peculiar | 


treatment for its proper conservation, till the 


next season. If it has been crushed ina previous | 


year, and more than once heated, it possesses 
either a bluish or a yellow tint ; and when exa- 


mined through a microscope, will be found full | 


of small mites. When either this decomposing 


bone-dust, or even comparatively fresh dust of | 


the season, is purchased by a farmer, it ought to 
be laid on a dry floor, in a cool place, as com- 


pletely removed as possible from all access of , 


damp vapour. In consequence of the re-arrange- 
ment of its particles and the admission of air 
into its mass, it will heat after being removed to 
its new place of storage, though not to the same 
degree as on the first occasion ; and for the same 
reasons, it will heat again on every occasion of 
its being turned or much disturbed. When spread 
thin on the floor, it will not heat so much as 
when spread thick ; but, in almost every instance, 
it will send off so much putrescent vapour as to 
rot a wooden floor above it, and damage the 
boarded floor on which it lies. It ought never 
to be kept in bags, for it will speedily destroy 
them, nor in the vicinity of horses or cattle, for 
it will provoke them to restiveness, and perhaps 
incite disease by its disgustingly foetid odour. 


- When a soil is of a very decidedly open tex- 
ture, bone-dust ought to be applied to it only in 
accompaniment with farm-yard manure,—the 
latter being first spread in the drills, and then 
the bone-dust sown over it, before covering 
in with the plough. This accompaniment of 
farm-yard manure with bone-dust is peculiarly 
suitable for dry seasons and early sown turnips. 
A good proportion of the two manures, in ordi- 
nary cases, is from § to 10 bushels of the bone- 
dust, and about 10 tons of the farm-yard manure. 
—But another and more common method of 
jointly applying the two is previously to mix 
them, to induce nascent decomposition of the 
bones, and to commingle all the ingredients of 
the farm-yard manure with them into a compost. 
The proportions in which they may be mixed, for 
this mode of application, is either about 50 bush- 
els of bones and 4 or 5 tons of farm-yard dung, 
or about 20 bushels of bones and 4 or 5 tons of 
dung, or about 12 bushels of bones and about 8 
| tons of dung, The bones, when mixed in any of 
| these proportions, or in any intermediate ones, 
and thrown together with the dung in a well- 
covered heap, will very rapidly undergo decom- 
position. One farmer states, “that he has used 
as much as 35 bushels of bone-dust, per acre, 
without manure, in the same field where he laid 
six loads of fold manure and ten bushels of bone- 
dust; but the turnips on the part manured with 
bone-dust alone were not so good as those on the 
part manured with the compost, and the suc- 
ceeding crops were still worse in comparison.” 

A frequent and usually advantageous method, 
for soils of a less light and open kind than those 
for which the commixation of bone-dust and 
farm-yard manure is suitable, is to work the 
bone-manure into a compost or mixture with 
ashes, loams, clays, or decayed vegetable mat- 
ters, according to the particular character of 
individual soils, with clay for sandy soils, with 
ashes for clayey soils, and with loam or decayed 
vegetable for soils of medium porosity. Many 
intelligent farmers have reported, as the result 
of their own experience, that bone composts of 
these various kinds have acted more beneficially 
than bones alone; yet they do not seem, in gen- 
eral, to have adverted to the fact that such com- 
posts are valuable chiefly if not solely in the 
case of ‘ green’ or unboiled bones, and that the 
rationale of their superiority consists in their 
sclvent action upon the gelatine and the fat. 
Some farmers give to each acre a compost of 50 
bushels of bone-dust and 5 loads of burnt clay 
or of good earth, and, by applying it broadcast 
and ploughing it in, have found it increasing the 
value twenty per cent. of all the crops of a rota- 
tion excepting clover. Other farmers apply to 
each acre a compost of 40 bushels of two-inch or 
three-inch bones, 5 loads of farm-yard manure, 
and a considerable but indefinite quantity of 
earth, and have observed a very visible effect 
from it upon the wheat crop at the end of a four- 
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year rotation. Other farmers use a compost of 
bone-dust, rape-dust, soot, farm-yard manure, 
and the ashes of weeds or of house fires, and find 
it eliminating a vast heat and undergoing a pro- 
portionately active fermentation. Mr. Shier re- 


commends, as the best method of application to | 


meadow or old pasture, such a compost of bone- 
dust, urine, and earth, that 8 or 10 bushels of 
bone-dust shall be given to each acre. 

A writer in the Quarterly Journal of Agricul- 


ture of March 1833 asserts, as a result of his own | 


experience, that about one-half of the usual quan- 
tity of bone-dust is efficient for the turnip-crop, 
when prepared into a compost with common 
coal-ashes. He says, “The quantity of bone-dust 
usually applied is two quarters per imperial acre: 
I use only one quarter per acre, but I always mix 
the bones with coal-ashes. These ashes may be 
procured in towns and villages, at a price not 
exceeding 5s. per ton; and the quantity mixed 
with the bones depends in a great measure on 
the quantity of ashes that can be obtained ; the 
more of course the better, but it should never 
be less than one or two quarters per acre. ‘The 
ashes are put in a dry place, under cover, such 
as a cart-shed or an out-house, and riddled as 
small as bone-dust itself. That which passes 
through the riddle ought only to be mixed with 
the bones. The bones should be very carefully 
and equally mixed through the mass, which will 
be best effected by frequent turnings with the 
shovel. The turnings also assist in drying the 
ashes, which, if they are not, they will not pass 
easily through the hopper of the sowing-machine. 
The ashes should be collected as early in the sea- 
son as possible, that they may get thoroughly 
dried. After the bones are mixed with the ashes, 


the mass ferments, and evolves a considerable | 


degree of heat, which subsiding, assists the dry- 
ing of the ashes considerably. To expedite the 


drying of the ashes, when they cannot be pro- | 


cured early enough in the season, I would recom- 
mend their being strewed with a dusting of hot 
lime, while the mass is turning over, in the same 
manner that pickled wheat is dried with lme 
to render it fit for sowing. I never tried this 
expedient, because I always procured an early 
supply of ashes; but I feel confident it will an- 
swer the purpose. The compost is sown with the 
usual machine. Turnips raised with this com- 
post of bone-dust and coal-ashes, in the quantity 
alluded to, I have sold for £7 per acre, to be 
eaten off with sheep; and they always possessed 
the same characters of a close crop, firm root, 
and hardiness to resist the rigours of winter, that 
turnips raised with bone-dust alone evince.” 

A method of treating bone-manure with sul- 
phuric acid before applying it to the soil, has 
recently come into extensive use, and seems, from 
many experiments and concurrent observation, 
to be superior to all the older methods. It was 
originally designed merely to reduce the bone- 
manure to a state of fine powder, to occasion it 
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to mix more intimately with the soil, and to in- 
crease its readiness or aptitude for assimilation ; 
but it has been found, by subsequent improve- 
ments upon it, to accomplish also the other and 
broader purposes peculiar to bone-manure. Dr. 
Liebig, who suggested this new practice, says, 
“ The most easy and practical method of effect- 
ing their division is to pour over the bones, in a 
state of fine powder, half their weight of sulphuric 
acid diluted with three or four parts of water, 
and, after they have been digested for some time, 
to add about one hundred parts of water, and to 
sprinkle this acid mixture (phosphates of lime 
and magnesia) before the plough. In a few se- 
conds, the free acids unite with the bases con- 
tained in the earth, and a neutral salt is formed 
in a state of very fine division. Experiments 
| instituted on a soil formed from grauwacke, for 
the purpose of ascertaining the action of the 
manure thus prepared, have distinctly shown 
_ that neither corn nor kitchen- garden plants 
| suffer injurious effects in consequence, but that, 
| on the contrary, they thrive with much more 
| vigour.” —In a comparative experiment, made 
in 1843, on the home-farm of Gordon-casile 
in Morayshire, one acre was manured with 8 
bushels of bone-dust and 14 yards of farm-yard 
| dung; one, with 315 lbs. of guano; one, with 16 
bushels of bone-dust; one, with 2 bushels of 
bone-dust, dissolved in 83 lbs. of sulphuric acid, 
previously diluted with 12 gallons of water,—the 
mixture allowed to remain between two and 
three days in a tub, and then diluted with 388 
_ gallons of water, and applied to the drills by 
| means of a water-cart; and one, with 8 bushels 
of bone-dust, mixed with 83 lbs. of sulphuric 
acid, previously diluted with 12 gallons of water, 
| —and the mixture, nearly in a dry state, sown 
by hand along the drills. The soil on which the 
experiment was made was poor, light, and sandy; 
the turnips, raised immediately upon the man- 
ures, were Dale’s hybrid, sown in drills 27 inches 
apart, and the one-half drawn for cattle in the 
yards, the other half eaten on the ground by 
sheep ; the land was afterwards, without any 
manure, sown down with barley and grass seeds. 
After, in each case, deducting the cost of man- 
ure, the total value of the turnips and barley 
crops, was, on the bone-dust and farm-yard dung, 
£5 18s. 1$d.; on the guano, £5 17s. 93d.; on the 
bone-dust alone, £6 4s. 11d.; on the liquid ap- 
plication of bone-dust and diluted sulphuric acid, 
£7 10s. 1$d.; and on the powdery application of 
bone-dust and diluted sulphuric acid, £6 16s. 9d. 
—Another comparative experiment, of an inter- 
esting character, and exhibiting still more de- 
cisive results in favour of the preparation of 
bones with sulphuric acid, was made, in the 
same year, on Lindor’s farm, St. Briavel’s, in 
Gloucestershire. The scene of this experiment 
| was a worn-out arable field of sandy soil; the 
sowing was in the beginning of August with im- 

proved stone turnips, in lots of a quarter of an 
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acre; the ground was ridged up at 24 inches, 
the seed drilled on the ridge, and hoed out to 8 
inches; the turnips were horse-hoed three times, 
and hand-hoed twice; and one perch of each lot 
was pulled, topped, and weighed on 8th Jan- 
uary, 1844. One lot was manured with 15 
yards of fat rotten pig’s dung, cost £3 for man- 
ure, and produced 15 tons 2 ewts. 3 qrs. of tur- 
nips; another was manured with 3} bushels of 
bone-dust and 80 lbs. of sulphuric acid, cost £1 
6d. for manure, and produced 13 tons 1 cwt. 1 
qr.; another was manured with 40 bushels of 
coal-ashes, which were saturated in the winter 
of 1842-3 with human urine, cost £1 3s. for 
manure, and produced 12 tons 12 cwts. 3 qrs.;_ 
another was manured with 20 cubic yards of 
road-scrapings, mixed with 280 gallons of human 
urine, and twice turned over in 1842, cost £2 
3s. 6d. for manure, and produced 10 tons 12 
cwts. 2 qrs.; another was manured with 2 cwts. 
of guano, mixed with 12 bushels of pure charcoal 
dust, cost £2 1s. for manure, and produced 10 
tons 5 cwts. 3 qrs.; another was manured with 
7 ewts. of urate, cost £2 1s. 6d. for manure, and 
produced 9 tons 11 ewts. 2 qrs.; another was 
manured with 20 bushels of bones, half dust, cost 
£2 14s. for manure, and produced 9 tons | cwt. ; 
another was manured with 6 bushels of bone- 
dust and 20 bushels of charcoal dust, cost £1 13s. 
for manure, and produced 8 tons 17 cwts.; an- 
other was manured with 16 bushels of bones, | 
half dust, cost £2 4s. for manure, and produced 
8 tons 2 cwts. 3 qrs.; another was manured with 
15 yards of half-rotten common straw dung, cost 
£1 10s. for manure, and produced 6 tons 13 cwts. 
1 qr.; and another received no manure what- 
ever, and produced 1 ton 10 ewts. 2 qrs. Mr. 
Purchas, who reports this experiment in the 
Journal of the Royal Agricultural Society, men- 
tions that the accidents of the weather were pe- 
culiarly unfavourable to the full play of the pre- 
paration of bone-dust with sulphuric acid, and 
states “ that perhaps half the quantity will be 
sufficient, and that the great chemist Liebig, to 
whom we are indebted for this valuable dis- 
covery, is right when he says that a much 
smaller quantity of bones and acid (viz., 40 lbs. 
fine bone-dust and 20 Ibs. sulphuric acid per 
acre) will produce a good crop of turnips.” 
Several inconveniences, involving both risk 
and cost, occur in the method of preparing bone- 
dust with sulphuric acid as recommended by Dr. 
Liebig, and practised in the Gordon-Castle ex- 
periment. The carriage of the sulphuric acid 
from the manufactory or the market town, is 
hazardous, and may be expensive; the process of 
mixation with sulphuric acid upon the farm, may 
inflict very serious accidents upon persons so un- 
acquainted with the tremendously acrid powers 
of that acid as almost all farm-servants are ; suit- 
able vessels for making the preparation either do 
not exist upon a farm, or can be purchased only 
at a considerable cost, and are useless for almost 
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any other purpose; and the distribution upon 
land of so voluminous a quantity of liquid as 26 
cwt. of dilution for every 58 lbs. of bone-dust, 
cannot be effected at any time without much 
trouble, and may, at the busy season of turnip- 
sowing, occasion serious derangement of the 
routine business of the farm. “ From experience 
of these difficulties,” says Mr. Shier, “I was led 
some years ago to try a dry preparation of bone- 
dust with sulphuric acid; and this dry prepara- 
|| tion has been found to combine so many advan- 
| tages, that it is now very generally adopted in 
| the county of Aberdeen. For making this pre- 
paration, the finest bone-dust is employed. Dust 
|| prepared from bones from the north of Europe 
|| may be got, by sifting, of the weight of 58 lbs. 
|| per bushel; but as the dry bones from the south 
readily yield it of the weight of 75 lbs., the latter 
is of course to be preferred. Any convenient 
| quantity of dust is laid in an oblong heap on a 
_ flagstone floor, a depression is made in the top of 
the heap, and one-fourth part of its weight of 
| concentrated sulphuric acid is added in small 
| quantities at a time, the mass being thoroughly 
turned and mixed, by means of wooden shovels, 
after each addition of acid. Alternately with 
each portion of. acid, as much water is added. 
When the whole acid and water have been added, 
and the mixture is completed, the mass is hot. 
and somewhat moist; after lying in the heap for 
a day or two, it becomes quite dry, and is fit for 
sowing, either by hand or machine. The quan- 
tity of sulphuric acid in this mixture is but half 
| that used in the liquid way, but it has been as- 
certained by many trials, that any increase above 
the quantity recommended is not so economical ; 
| _ and indeed where, as occasionally happens, sifted 
bone-dust cannot be obtained, a farther diminu- 
tion may be made with advantage. Concentrated 
sulphuric acid has been specified, but in places 
where only unconcentrated acid is made, it is 
| cheaper to use that, a proportionally greater 
weight being employed. The value of the acid 
is of course determined by the hydrometer ; and 
it should be of the kind made from sulphur, and 
not from pyrites, as the latter generally contains 
a large quantity of arsenic. Although of this 
dry preparation a larger dose is required than of 
the wet one, the advantages attendant on its use 
render it, on the whole, a cheaper preparation. 
Some of its advantages are that it is prepared by 
the manufacturer, who can go to a better market 
for all the materials than the farmer, and, from 
conducting the operation on a large scale, can 
make it of better quality, both from the employ- 
ment of suitable machinery, and from the skill 
acquired by the workmen; and further, the ex- 
pense of carriage and application to the land is 
not greater than that of an equal weight of un- 
prepared bone-dust.” 

Except on land which contains a large propor- 
tion of organic matter, either the liquid or the 
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ought to be applied for turnips, only in accom- 
paniment with a moderate quantity of farm-yard 
manure. When the turnips are to be succeeded 
by winter wheat, indeed, the preparation of bone- 
dust and sulphuric acid may be administered 
alone, in order to force the turnips into rapid 
and vigorous growth, and to hurry them onward 
to speedy maturity ; but when the land is not to 
be cropped till spring, the accompaniment of 
some such slowly decomposing substance as farm- 
yard manure is in a greater or less degree indis- 
pensable, especially in a dry and hot season, for 
preventing an arrest upon the growth of the tur- 
nip bulbs before they arrive at their due size and 
weight. Five or six bushels of the dry prepara- 
tion per acre, given in accompaniment with ten 
tons of farm-yard manure, have been found, from 
comparative trials on all kinds of turnip soils, to 
produce four or five tons more of turnip bulbs 
than can, in any equal circumstances, be obtain- 
ed from 20 tons of farm-yard manure without 
bone-dust. “The dry preparation,’ says Mr. 
Shier, “has also been found a cheap and very 
efficient special manuring for grain-crops and 
grass. When used for grain crops, the best re- 
sults have been got when it was applied to a 
grain crop immediately succeeding a green-crop 
grown after farm-yard manure alone; and here 
too the same tendency to bring the plants early 
to maturity is manifested, the grain being ready 
for reaping fully a fortnight before portions of 
the same crop dressed with other manures; the 
weight of the grain per bushel being increased, 
and the straw firm and healthy. Bone-dust, 
with sulphuric acid, has also been found to an- 
swer well for potatoes, especially when mixed 
with a little sulphate of magnesia.” 
Bone-manure is by no means equally suitable 
for all kinds of soils, but confers superlative ad- 
vantage on one kind, medium advantage on 
another, and little or no advantage on another, 
An experimental trial, recorded by Mr. Sinclair, 
in a letter to the secretary of the Highland So- 
ciety, states that it proved eminently fertilizing, 
not only for turnips but for the subsequent crops 
of a rotation, upon silicious soil, and that it pro- 
duced scarcely any perceptible effect upon cal- 
careous stony soil, while stable-yard manure 
upon the latter was eminently fertilizing. Four 
hundred parts of the silicious soil to which it 
proved most highly advantageous were ascer- 
tained by analysis to comprise 167 parts of fine 
silicious sand, 43 of calcareous sand, 99 of water 
of absorption, 24 of decomposing animal and ve- 
getable matter, destructible by fire, 25 of impal- 
pable carbonate of lime, 23 of silica, 9 of alumina, 
3 of oxide of iron, 5 of soluble animal and vege- 
table matter, principally vegetable extract, with 
indications of muriate of soda, and 2 of moisture 
and loss; and four hundred parts of the soil on 
which it did not appear to produce any benefit, 
comprised 217 parts of calcareous sand and gravel, 


nearly pure carbonate of lime, 17 of decomposing 
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dry preparation of bone-dust with sulphuric acid 
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animal and vegetable matters, destructible by 
fire, 39 of impalpable carbonate of lime, 85 of 
silica, 20 of alumina, 5 of oxide of iron, 4 of solu- 
ble matter, principally vegetable extract, with 
sulphate of lime, and 13 of moisture or loss. 
The two soils—whose most important chemical 
differences were the respective deficiency and 
excess of carbonate of lime, and the lesser or 
greater proportion of alumina—differed also in 
the important mechanical property of respective 
fineness and coarseness of their particles—The 
report of the Doncaster Association on bone- 
manure corroborates, for the most part, the 
general principle of Mr. Sinclair, and, at the 
same time, exhibits it in more detailed appli- 
cation. “Upon very thin sandy land,” says 
that report, “the value of bone-manure is not 
to be estimated ; it is not only found to bene- 
fit the particular crop to which it is applied, 
but extends through the whole course of crops; 
and even in the succeeding courses, its effects 
are visible in the improved quality of the land, 
and the efficiency of a smaller quantity than 
would at first have insured a crop. Upon much 
of the high land about Babworth, which is a 
light sandy soil, the crops under ordinary farm 
management were comparatively unproductive ; 
but since the introduction of bones, after having 
been dressed with several fallows with 60 or 70 
bushels per acre, they have-not only become pro- 
ductive, but so much improved in quality as to 
return an equal crop with a much lighter dress- 
ing of manure or bones throughout the next 
course.” On the wolds of Yorkshire and Lincoln- 
shire, “before bones were generally used with 
turnip seed, many thousand acres were annually 
sown for that crop without any manure whatever, 
from the impossibility of getting-fold-manure for 
more than one-third or fourth of their fallows. 
The turnips upon such unmanured land were 
consequently very indifferent; and the benefit of 
sheep-feeding upon their tops—for of bottoms 
they seldom had any—was very trifling. Since 
the use of bones has, however, become general, 
the turnip crop has been in many instances ten- 
fold, and in few less than four or fivefold its for- 
mer bulk. All the succeeding crops of grain and 
seeds have been amazingly increased; and, upon 
the four or five shift system, there is no doubt 
the land will go on progressively improving, re- 
quiring a less quantity of bones annually, from 
its increased fertility and power.” Upon even 
the calcareous soils of the Yorkshire wolds, land 
which formerly produced only from 8 to 10 tons 
of poor turnips per acre from farm-yard manure, 
now produces heavy crops of good turnips from 
16 bushels per acre of bones. On well-drained 
and dry peat soils, a manuring with from 15 to 
20 bushels per acre of bone-dust, applied in the 
drill method, has a far more powerfully fertilizing 
effect than any ordinary dressing of stable dung, 
or than even an application of pigeons’ dung and 
lime. Gravelly soils ofa light and dry character are 


BONE-MANURE. 


much benefited by bone-manure; but stiff clayey 
gravels, especially heavy water-logged yellow 
clays with admixtures of stones and grit, receive 
no benefit whatever from this manure, no matter 
in what manner it is applied. All clays and 
heavy loams, with such occasional exceptions as 
may be accounted for mainly on the influence of 
unusually dry seasons, are quite beyond the reach 
of any material fertilization from bones. Yet a 
farmer near Nantwich in Cheshire states, in the 
New Farmer’s Magazine, “that he occupies a 
farm, the soil of which is a clay loam, scarcely 12 
inches deep, the subsoil a grey sand mixed with 
coarse clay, which the farmers call rammel, on a 
bed of good clay marl; and that two years ago, 
he covered the field with bone-manure, previous 
to which the grass was so sour as not to be worth 
ten shillings per acre, but it is now full of most 
excellent herbage, consisting of white clover and 
trefoil ;” and he adds, “that, in another of his 
fields with a clay soil, a small portion of it was 
manured 32 years ago, by a former tenant, with 
bones, and that, although it has been 20 years in 
tillage, yet that part still shows a superiority over 
the rest.” 

The aggregate opinions of farmers as to the 
length of time during which bone-manure operates 
on the soil may be gathered from the prevailing 


rates of allowance for it in the valuations of farms. | 


In some places an allowance of six years is made 
for bone-manure on pasture, of four years on grass 
lands successively mown, and of four years on 
arable land; in other places, of ten years on pas- 
ture, six years on mown grass lands, and four or 
six years on arable lands; and in other places, a 
still larger allowance. When one white crop has 


been taken after the application of bone-manure, | 


two-thirds of the prime cost and of the expenses 
are allowed ; after two white crops are taken, one- 
third is allowed; and after three are taken, no 
allowance is made. But bone-dust is adjudged 
less durable than merely crushed bones, is valued 
at one tillage less than the latter, and usually 
ranks in valuation with farm-yard manure, or is 
regarded as coextensive with a four years’ rota- 
tion. The actual power of bone-manure upon the 
soil, however, is in many instances of vastly longer 
duration than these rates of allowance would 
seem to indicate. One field, noticed in the Don- 
caster report, was manured in one part with bones 
and in another part with farm-yard dung; and 
the boned part was visibly superior to the other 
during the long period of 15 or 16 years. Ano- 
ther instance, noticed in that report, is precisely 
similar to the preceding, but exhibits visible im- 
provement from the bones during even a much 
longer period. Another and still more remark- 
able instance, reported in the Quarterly Journal of 
Agriculture of March 1832, exhibited the reclama- 
tion of almost wasteland by means of bone-manure 
about 25 years before the close of last century, 
and the continuance of visible good effects from 


the bones down to the time at which the report | 
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was written. Many other instances of enduring 
advantage might be given; and hundreds of in- 
stances of well-conducted and most interesting 
and successful experiments might be quoted ; but, 
in the present advanced and universally diffused 
state of information respecting the practical worth 
of bone-manure, any further appeal to SERNOMGE 
is altogether unnecessary. 

The mode in which bone-manure acts upon the 
soil and upon plants is an important topic of in- 
quiry ; but cannot be understood without allusion 
to the chemical analysis of bones. A rough but 


‘| common estimate of the constitution of the best 


kinds of bones employed in manure asserts them 
to consist of 40 per cent. of earthy and saline 
matter, 40 of cartilage and jelly, and 20 of fatty 
matter. But these proportions vary in different 
classes of animals, in individual animals at differ- 
ent ages, and in the same kind and age of bones 
in different states of preservation; and the spe- 
cific nature and normal amount of the earthy 
matters in any one variety of bones employed for 
manure require to be minutely noted. The bones 
of not a few genera and orders of animals differ 
most widely from one another, in the proportions 
of the very elements, such as the carbonate of 
lime and the phosphate of lime, which have either 
the most peculiar or the most powerful manurial 
action. For example, the quantity of carbonate 
of. lime which is combined in bones with every 
100 parts of phosphate of lime, is 2°52 in fish, 
2°63 in lions, 5°76 in frogs, 11°70 in fowls, 19°54 
in man, and 24:12 in sheep. The bones of very 
young animals are soft, and principally consist of 
cartilage, in which the earthy matters are after- 
wards gradually deposited ; and the bones of the 
same animals, when they attain maturity, possess 
a large proportion of both earthy and fatty mat- 
ters, but vary according to food, health, and 
habits. Spongy bones or bones of loose texture 
have a comparatively large proportion of vessels 
and consequently of organic matter; and com- 
pact bones are comparatively abundant in earthy 
phosphates. According to the mean of four ana- 
lyses of these two kinds of bones from the same 
animal, spongy bones contain 37°82 per cent. and 
compact bones 31:20 per cent. of organic mat- 
ter, spongy bones contain 50°81 per cent. and 
compact bones 59°10 per cent. of earthy phos- 
phates, and spongy bones contain 11:29 per cent. 
and compact bones 9°77 per cent. of carbonate of 
lime. Bones which have long been exposed to 
the air, whether on the open ground, or at such 
a small depth beneath the soil as to be accessible 
to atmospheric influence, are deprived of a large 
proportion of their original quantity of organic 
matter. Some bones of the bear which had been 
buried for an unknown length of time near the 
surface of the ground, yielded by analysis 4:20 
per cent. of organic matter, 62°11 of phosphate of 
lime, 13:24 of carbonate of lime, 12-25 of sulphate 
of lime, 2°12 of fluoride of calcium, 0°50 of phos- 


oxides of iron and manganese, and 1°34 of soda; 
and some bones of the bear which had lain buried 
for an unknown length of time at a considerable 
depth in the ground, yielded 16:24 per cent. of 
organic matter, 56:01 of phosphate of lime, 13:12 
of carbonate of lime, 7:14 of sulphate of lime, 1:96 
of fluoride of calcium, 0°3 of phosphate of mag- 
nesia, 2°15 of silicic acid, 2:0 of oxides of iron and 
manganese, and 1:08 of soda. The analysis of 
human bones has been conducted far oftener and 
with greater care than that of any other kind of 
bones; and therefore deserves to be noted in 
connexion with our present subject. The thigh 
bone of an adult male, after being freed from 
periosteum and fat, and thoroughly dried, yielded 
27°23 per cent. of cartilage insoluble in muriatic 
acid, 5:02 of cartilage soluble in muriatic acid, 
1:01 of vessels, 52°26 of basic phosphate of lime, 
1:0 of fluoride of calcium, 10°21 of carbonate of 
lime, 1:05 of phosphate of magnesia, 0°92 of soda, 
0°25 of chloride of sodium, and 1°05 of oxides of 
iron and manganese, and loss. Most of the bones 
employed in manure are those of phytivorous 
animals, and in consequence contain consider- 
able proportions of carbonate of lime. 

The principal element in the manurial action 
of bones is the phosphate of lime. This salt is 
scarce in soils, sparingly dispersed, and speedily 


exhausted; and yet it is indispensable to the | 


vigorous growth of nearly all cultivated plants, 
and forms the principal stimulant to the vitality 
and power of several. The phosphate of lime, 
Dr. Thomson asserts to be “a constant ingredi- 
ent in plants;” and though it may be impercep- 
tible in some, and but barely traceable in many, 
it constitutes a very conspicuous ingredient in 
the inorganic or ashy part of not a few of the 
most valuable. 
the marsh-bean, in the Scotch pine, in rice, in 
fuci, in the quinquina of St. Domingo, in the pol- 
len of the date tree, and in the roots of the peony 
and the white water lily. 
told, “has detected it in the leaves of Phyto- 
lacca decandra, and in the bulbs of the orchis, or- 
nithogalum, and narcissus, under the form of 


needle-shaped crystals attached to the exterior of | 


the cells.” According to analyses by Saussure, 
Vauquelin, and some other eminent chemists, 
39°3 per cent. of it are contained in the ashes of 
the grain of oats, 44°5 in the ashes of the seeds 
of wheat, 46°5 in the ashes of bran, 32°5 in the 
ashes of the seeds of barley, 7°75 in the ashes of 
the chaff of barley, 6-2 in the ashes of the straw 
of wheat, 27:92 in the ashes of the seeds of 
vetches, 17°5 in the ashes of the seeds of pease 
22:5 in the ashes of the ripe plant of turnsole 
24:0 in the ashes of the leaves of oak, 4:5 in the 
ashes of the wood of oak, 4'5 in the ashes of the 
bark of oak, 13:0 in the ashes of the leaves of 
poplar, 16°75 in the ashes of the wood of poplar, 
23'0 in the ashes of the leaves of hazel, 35:0 in 
the ashes of the wood of hazel, 5°5 in the ashes 


phate of magnesia, 2:12 of silicic acid, 2 12 of 
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of the bark of hazel, 23:0 in the ashes of the wood 
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It is found in the pea-pod, in | 


“MM. Raspael,” we are | 
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of hornbeam, and 4°5 in the ashes of the bark of 
hornbeam. These proportions forcibly show how 
indispensable the phosphate of lime is to the 
health and growth of the most useful plants of 
both the farm and the forest, and, in consequence, 
how mighty an influence is exerted upon them 
by bone-manure. ‘Turnips, potatoes, and white 
clover, too, though not named in our list of spe- 
cial plants, are so powerfully affected by the 
presence of phosphate of lime in the soil as to be 
mainly dependent on it for their vigour and lux- 
uriance. White clover, when well stimulated by 
bone-manure, grows with such energy as to take 
almost entire possession of the soil, or to dwarf 
and exterminate the coarse kinds of herbage; 
and, when first grown upon boned ground in 
England, was foolishly, though not very naturally, 
supposed by some farmers to derive its very seeds 
from the bone-manure, so that, as they imagined, 
it did not require to be sown. The seeds of this 
plant, not only contain a large proportion of 
phosphate of lime, but possess extraordinary 
longevity, and are most extensively though dor- 
| mantly diffused in almost all kinds of soils and 
situations in England ; so that whenever they 
are brought within the reach of aeration, and 
subjected to the manurial action of phosphates, 
they germinate and grow with surprising vigour. 
-White clover has sprung up after a conflagration 
in a large town, simply because the action of the 
heat occasioned aeration of the ground, and the 
incineration of the wood set free upon the soil a 
comparatively large proportion of phosphate of 
lime; and, for similar reasons, it has sprung up 
as if by magic, and flourished with almost super- 
natural luxuriance, in fields which have been 
suddenly phosphatized by the introduction of 
bone-manure. ‘The highly fertilizing power of 
phosphate of lime, also, affords a main explana- 
tion of the fact that bones are beneficial nearly 
in the ratio of the porosity of the soil, and are 
almost totally useless in wet, tenacious clays; for 
this salt, as it exists in bones, is always slow of 
liberation, and can in any case be set free only 
under the action of the air; and hence it is 
readily evolved in soils which possess a full and 
rapid aeration, and remains perfectly fixed and 
stubborn in soils which lock it up from atmo- 
spheric influence. 

But another powerful method in which crushed 
bones exert a fertilizing power, consists in their 
extraordinary capacity for absorbing and retain- 
ing moisture. When any vigorous plant upon a 
boned field is pulled up, it will generally bring 
up small pieces of bones with its roots; and 
when it is minutely examined, it will be seen to 
have grasped the little pieces and pervaded their 
cavities with its radical fibres, while these cavi- 
ties will be seen to be clammy or even copious 
with the liquid nourishment on which the spon- 
gioles were feeding. The very contact which the 
radical fibres of young turnips obtain with bone- 
manure, and which they cannot, in any of the 
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ordinary methods of application, obtain with 
farm-yard dung, has been assigned by some in- 
telligent farmers as the sole reason of the para- 
mount power of bones over the turnip crop.— 
“Contact with manure,” says a writer in the 41st 
number of the Quarterly Journal of Agriculture, 
“will cause turnip-seed to vegetate in a short 
time. Could the seed have been placed in con- 
tact with farm-yard manure as easily as with 
bone-dust, the latter would never have acquired 
the fame it has as a turnip manure. The firm- 
ness with which the roots of the turnip grasp 
the manure, shows the great capacity for manure 
which they possess in the early stage of their 
growth. It is this tenacity for manure of the 
root-fibres which raises so much of the bone-dust 
to the surface of the ground, by adhering to the 
roots of the ejected plants; for it is found, in 
singling the turnip crop it is liable to be brought 
up to the surface of the ground, by the root-fibres 
of the ejected plants ; and whenever turnip-seed 
vegetates in contact with farm-yard manure, the 
same inconvenience results.” The plentiful supply 
of moisture for turnips which bone-manure at- 
tracts and maintains in open and comparatively 


arid soils, affords another though but secondary | 
explanation of its specially beneficial action upon | 


light and porous land; and the repulsive power | 


which fatty matter exerts against moisture, fully 
explains the apparent superiority of boiled bones 
to unboiled ones in fertilizing effect upon the 
turnip crop. 

Another source of the manurial power of bones, 
though applicable, not to the turnip crop, but to 
the succeeding crops of the rotation, is their 
gelatine and their fat. Both of these substances 
consist of elements which enter very largely into 
the organic substance of all plants; so that, 
throughout the whole process of their decom- 
position on the soil, they resolve themselves into 
direct and perfectly prepared food for the grow- 
ing crops. The more the bones have been fer- 
mented, too, the more soluble is their gelatine, 
and the more prepared for assimilation is their 
fatty matter ; and hence the high advantage of 
working unboiled bones into fermented composts, 
or mixing them with foreign substances fitted to 
promote their fermentation. Yet as the presence 
of oil and gelatine resists the attraction of mois- 
ture, retards the development of the manurial 
power upon turnips, and constitutes a kind of 
manurial agency similar to that of the most com- 
mon fertilizers, and not at all of the specific and 
mighty nature of the phosphate of lime, a very 
serious question arises whether more profit might 
not accrue to the farm from extracting the oil 
and the gelatine from all unboiled bone-manure, 
and applying them to other uses. “ By compar- 
ing all the facts,” says one writer, “ we naturally 
come to the conclusion, that the most economi- 
cal use of bones is to extract from them the oil 
and gelatine, which, if not of sufficient value for 
the manufacture of glue or of ammonia, may be 


ee 
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used as a supplementary food for pigs, in the 
form of a broth or pot liquor, which, mixed with 
meal, will greatly accelerate their growth or in- 
crease their fat.” When rapid action upon tur- 
nips is desired, either this measure, or thorough 
previous fermentation, or digestion in sulphuric 
acid, ought to be adopted; and in every instance 
in which large quantities are in requisition, a 
calculation ought to be made as to which of the 
several methods of applying bone-manure will 
prove most economical for the general results of 
the rotation or of the farm.—Repertory of Inven- 
tions—Report of the Doncaster Agricultural As- 
sociation on Bone-Manure—New Farmer's Maga- 
zine.—Nos. 1, 6, 16, 18, 20, 24, 41, 47, 50, 57, and 
59, of the Quarterly Journal of Agriculture. Vols. 
2, 4, and 5, of the Journal of the Royal Agricul- 


| tural Society—Transactions of the Highland So- 


ciety.—Catalogue of the Highland Socrety’s Museum. 
—Bayldon on Rents and Tillages—Mill’s Hus- 


| bandry.—Davy’s Agricultural Chenustry by Shier. 
| —Liebig’s Chemistry of Agriculture. — Turner's 


Chemistry.— Thomson's Chemistry—Britesh Hus- 
bandry—Rham’s Dictionary of the Farm. 

BONE-MILL. See Bonz-Manvre. 

BONE-SPAVIN. A bony excrescence or hard 
swelling on the inside of the horse’s hock. It 
assumes various aspects and possesses varlous 
virulence, from a slight and easily curable dam- 
age to an inveterate blemish or incurable dis- 
ease. It is induced by kicks, bruises, leaping, 
overstraining, and rapid galloping, but especially 
by the overworking of a young horse before its 
limbs have become properly knit, and by the ab- 
surd though common practice of forming a horse’s 
shoes with raised parts, or what are technically 
termed calkins on the outer heel. A spavin from 
a kick or blow is usually a mere bruise on the 
bone, or on the membrane which covers it, and 
can easily be cured ; a spavin on the lower part of 
the hock is of less consequence than one between 
the two round processes of the leg-bone; a spa- 
vin near the edge of the limb is not so bad, be- 
cause it does not so much affect the bending of 
the hock, as one towards the middle; and a spa- 
vin of any kind ina colt or young horse is less 
inveterate than a spavin of the same kind ina 
fully matured horse, and very much less so than 
one in a decidedly old horse. 

In the earlier stages of bad bone-spavin, a de- 
gree of lameness is always induced,—and this is 
sometimes so great as to render the animal ap- 
parently all but worthless; but in the maturer 
stages, when the membrane of the bone becomes 
accommodated to the excrescence, the lameness 
decreases, and often totally disappears. A spa- 
vined horse is usually quite able for slow work, 
and may not only take part in most of the 
draught-labour of a farm, but derive benefit from 
the laborious but steady exercise of his limbs. 
A farmer will generally procure such an animal 
at a comparatively low price, and may find him 
an excellent bargain. The slow, regular, and 


BONPLANDIA. 
heavy action of the limbs in plough-draught, 
rouses the absorbent system to vigorous action, 
and incites it to withdraw a portion of the bony. 
matter which forms the excrescence, yet without 
either renewing the local irritation or inflamma- 
tion; and therefore achieves an important alle- 
viation of the disorder. 

The proper medicinal application for any or- 
dinary bone-spavin is a blister. The hair over 
the affected part should be cut close to the skin; 
blistering ointment ought, in the morning, to be 
spread thickly over the part; and, in the even- 
ing, a plaster of pitch or any other sticking sub- 
stance may be laid over it, and bound on with 
broad tape. A second application may be made 
after the scabs from the first blistering begin 
to peel off; and this is usually more effective 
than the first, and, in the case of colts or young 
horses, generally completes the cure. In very 
bad cases, so many as six or seven successive ap- 
plications may be necessary; and they are not 
at all likely to aggravate the disease or occasion 
any other blemish, but, on the other hand, will 
generally effect a cure; yet, after the second 
time, they must not be repeated with greater 
rapidity than at intervals of fourteen or even 
twenty-one days. A spavin among the sinuosi- 
ties of the joint, and any ordinary spavin in an 
old animal, may be regarded as incurable. Blis- 
tering, at all events, will not subdue such cases ; 
and either the use of the hot iron or the applica- 
tion of some powerfully caustic and corrosive 
agent is the only probable remedy, but ought not 
to be employed without full consideration of 
risks, and may not unlikely destroy the limb or 
at least greatly aggravate the existing lameness. 
The safest method in even the worst cases is to 
give full trial to blistering; and, when this fails, 
to rest contented with whatever degree of ameli- 
oration can be obtained from the slow and steady 
working of the animal, 

BONPUANDIA, Cusparra, or Gaurpra. A 
small genus of medicinal and ornamental, ever- 
green, dendritic, tropical plants, of the rue or 
diosma tribe. The best known species was ori- 
ginally designated by Humboldt Cusparia febri- 
fuga, and retains that name in the London Phar- 
macopvela ; it was afterwards called by M. Saint 
Hilaire Galipea febrifuga ; it was next called by 
Aublet Galipea trifoliata, and entered under that 
name in Loudon’s Hortus Britannicus; but it 
was designated by Willdenow Bonplandia trifolr- 
ata, and this last name was adopted by Hum- 
boldt, and is received in the Pharmacopoeias of 
Edinburgh and Dublin. Yet its bark, which is 
the part used in medicine, is called sometimes 
cusparia bark, sometimes bonplandia bark, and 
most frequently angustura bark. 

This plant grows abundantly in the woods on 
the coast of the gulf of Santa Fé, and in the ad- 
joining districts of South America. Its trunk is 
cylindrical, has a greyish bark, rises to the height 
of from 20 to 80 feet, and ramifies towards the 
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summit; its branches are alternate,—the upper 
ones nearly horizontal; its leaves are alternate, 
have a length of about two feet, stand upon leaf- 


stalks of from 10 to 12 inches in length, and con- 


sist each of three oblong ovate leaflets, with 
pointed extremities, glandular, and agreeably 
aromatic ; its flowers are funnel-shaped and five- 
petalled, and form terminal racemes of from three 
to six; and its fruit consists of five oval bivalve 
capsules, each containing a single seed. The 
plant was introduced to Britain about forty years 
ago, aS an ornament of our bark stoves; but it 
attains with us a very paltry height. Its bark 
was first introduced from Dominica in 1778, and 
continues to be imported in casks. Its odour is 
peculiar, but not strong; its taste is bitter, 
slightly aromatic, and enduringly hot and pun- 
gent in the throat; its chief chemical principles 
are resin, carbonate of ammonia, volatile oil, iga- 
sauric acid, a peculiar kind of extractive, and pro- 
bably some cinchonina; and its medicinal virtues 
are well established in cases of intermittent fever, 
dysentery, bilious diarrhea, hysteria, leucorrheea, 
dyspepsia, and general debility of the stomach. 
It is administered, in small doses, in a state of 
powder, of tincture, of watery extract, and of 
watery infusion. But a most deleterious sub- 
stitute for it, containing the narcotic principle 
brucia, is frequently met with in the market, and 
has been designated Angustura ferruginea, and 
may readily be distinguished by its greater weight 
and thickness, and by its warty and brownish- 
olive epidermis.—A dwarfish and very fragrant 
species of Bonplandia, called Galipea odoratissima, 
was recently introduced to our hothouses from 
Rio Janeiro—The name Bonplandia gemmiflora 


| is given by the Spanish botanist Cavanilles to a 
| tender ornamentalannual of the polemonium tribe, 
| known to other botanists as Caldasia heterophylla. 


BONUS HENRICUS. See Goosrroor. 
BOOK-KEEPING, See Farm-Accounts, 
BOOSE, or Boostne. A stall for cattle. A 
boose-stake or a boosing-stake is the post at the 
head of a stall, to which an ox or a cow is fastened. 
BORACIC ACID. See Boratss. 
BORAGE,—botanically Borago. A genus of 
herbaceous plants, forming the type of the natural 
order Loraginee. This order comprises twenty- 
six genera, and has growing in Britain about 280 
species, two of which are hardy ligneous, and 
about 194 hardy herbaceous. Most of the species 
have alternate exstipulate leaves, covered over 
with minute asperities ; and all have their flowers 
arranged in a gyrate manner previous to expand- 
ing,—each flower followed by four distinct little 
nuts or seeds. The type of the order, found in 
the common borage, is one of the truest types in 
Jussieuan botany, and represents both the pecu- 


| liar structure and the sensible properties of all 


the genera, and even of all the species; so that 
its insipid juice, and its covering of stiff white 


| hairs, are common to the whole order; and the 


_ latter property formerly occasioned all the spe- 
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cies to be designated asperifolie or rough-leaved. 
Some are mere weeds; others, and these not a 
few, are eminently beautiful ; most are muci- 
laginous and emollient ; several contain nitre; 
and a considerable number are employed, in vari- 
ous countries of the world as well as in our own, 
for imparting a red colour by dyeing. 

The borage genus comprises seven species, six 
of which are cultivated in Great Britain. The 


common borage, Borago officinalis, grows wild | 


among rubbish in England, and is a well known 


annual plant in many, perhaps most, of our gar- | 


dens. Its tops and its young leaves are used as 
a salad, or boiled as a pot herb, or put into negus 
or cold tankards. The English peasantry re- 
gard the leaves and flowers, when warmed up in 
beer, as a cooling cordial and opening medicine; 
and they also employ them in some places as an 
ingredient in brewing. Its stems are round, 
juicy, thick, between two and three feet high, 
and so beset with small stiff hairs as to be almost 
prickly to the touch; its leayes are large, broad, 
rough, wrinkled, and hairy; its flowers are five- 
petalled, have a bright blue colour, and bloom 


from May till September ; and its seeds are small, | 


oval, and black, with generally a speck of white 
at their lower end. If permitted to sow itself, it 
will come up in plenty, and grow with vigour, 
in the manner of a weed or wild plant. But it 
may be artificially sown, either in spring or in 


autumn, on any spot of open ground where it is | 


wished to grow to maturity ; and when the 
plants have attained a little strength, they may 
be cleared of all weeds, and thinned out to dis- 
tances of six or eight inches. Plants raised in 
autumn flower in May; plants raised in early 


spring flower in June; and when the longest | 
possible succession of fresh plants is desired, a | 
second sowing or even a third may be made in | 


spring. But late spring-sowings must be made 
on a shady border; and, if the season should 
prove dry, they must be followed by frequent 
waterings. Three varieties of the common bor- 
age are pretty constant from seed, one with 
white, another with red, and a third with varie- 


gated flowers; but only the first of these, Borago | 
officinalis albiflora, can be considered permanent. | 
A writer in a Bavarian Weekly Journal, recom- | 
mends that common borage should be artificially | 


sown in fields, and, when full-grown, ploughed 
into the ground as manure; he says that he has, 
by long experience, proved the excellence of its 
manurial character; he ascribes this excellence 
principally to its containing so large a propor- 
tion of soda and other salts; and he remarks 
that it may be sown in April, and ploughed 
down in August in time to be followed by wheat. 
But in ‘so’ completely inland a country as Bavaria, 
where saline vapours must be few and attenuated, 
we cannot understand how borage should return 
to the soil much more saline matter than it ex- 
tracts from it; and even in seaboard districts, 
where saline vapours are abundant, we should be 
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a little puzzled to know how the occupancy of a 


| and by the English Palmyra tree. 
| cies, designated the fan-leaved, Borassus flabelli- 


field with borage throughout a season, or even in 
lieu of summer fallow, could comport with either 
good husbandry or true economy. 

The long-leaved borage, B. longifolia, is a re- 
cently introduced hardy ornamental annual, of a 
foot in height, from the south of Europe.—The 
loose-flowered borage, B. laxiflora, is a hardy, 
trailing, ornamental biennial, of a foot in height, 
from Corsica.—The oriental borage, B. orientalis, 
is a beautiful hardy herbaceous perennial from 
Turkey, two feet in height, and producing hand- 
some blue flowers from March till May.—The 
Cretan and the thick-leaved species are also per- 
ennials ; and the latter was introduced a few 
years ago from Persia, grows to the height of 
two feet, and produces pink flowers in June and 
July. —Miller, Mawe, Mill, Loudon, Smith, John- 
son. 

BORASSUS. A beautiful and most valuable 
oriental tree of the palm tribe. Itis called by the 
Hindoos Vala; by the Portuguese, Palmeira brava; 
Only one spe- 


forms, is known with certainty to botanists; but 
several varieties, and possibly several species, 
have been described under this name. It abounds 
in most parts of both insular and continental 
India, and possesses very high economical value 
wherever it grows ; yet it appears to be circum- 
scribed by capricious limits, and is scarcely or 
not at all to be found in some places where it 
might be supposed to be both abundant and lux- 
uriant. Its stem has a height of from 20 to 40 
feet, and is perceptibly thicker at the base than 
at the summit; its leaves are fan-shaped, each 
about four feet long, situated on a spiry leaf-stalk 
of about the same length, and divided into 70 or 
80 ragged rays; and its fruit is somewhat trian- 
gular, is as large as a child’s head, has a thick, 
fibrous, brownish, and somewhat succulent rind, 
and contains three seeds, each about the size of 
@ goose-ege, 

“This magnificent palm,” says Sir William 
Jones, “is justly considered the king of its order, 
which the Hindus call Trina druma, or grass- 
trees. Van Rheede mentions the bluish, gela- 
tinous, pellucid substance of the young seeds, 
which in the hot season is cooling and rather 
agreeable to the taste; but the liquor extracted 
from the tree is the most seducing and pernicious 
of intoxicating juices. When just drawn, it is 
as pleasant as Pouhon water fresh from the spring, 
and almost equal to the best mild champagne. 
From this liquor, according to Rheede, sugar is 
extracted; and it would be happy for these pro- 
vinces, if it were always applied to so innocent a 
purpose.” Yet in spite of this wicked abuse of 
its sap, the borassus is as important to the in- 
habitants of some tropical districts as the cocoa- 
nut tree is to those of others. For example, 
forests of the borassus and very few trees of 
Cocos nucifera occur in the north of Ceylon, while 
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forests of Cocos nucifera and very few trees of the 
borassus occur in the south of that island ; and 
the northern Cingalese depend, for a considerable 
portion of their food and of the articles which 
they export, upon the borassus, while the south- 
ern Cingalese depend, for just the same things, 
upon the cocoa-nut tree. 

The toddy or intoxicating juice of the borassus, 
when temperately used, is said to be cooling and 
aperient, and is frequently prescribed in cases 
where a gentle stimulant is required. When the 
fruit is half grown, it contains a fresh-tasted 
gelatinous pulp, which is cooling and rather 
agreeable, and is called Noonghoo by the Tamuls; 
but when the fruit ripens, the pulp changes into 
a hard, bluish, albuminous substance which is 
insipid and inedible. The young plants, when 
but a few inches high, are used as pot vegetables 
by both the Hindoos and the Cingalese ; in some 
districts, they are dried, and pounded into a sort 
of meal; and in most, they are boiled, and eaten 
with a little of the kernel of the cocoa-nut. The 
leaves of the full-grown trees are used by the 
Hindoos for house-thatch, fans, baskets, hats, 
mats, umbrellas, buckets, temporary huts, and a 
substitute for writing-paper ; and when employed 
for the last of these purposes, they are written 
upon with an instrument of steel. The outer 
wood is brown, very hard, capable of longitudinal 
division, and susceptible of a fine polish; and it 
is frequently employed for making bows. The 
wood of a particular variety, usually procured in 
other parts of India from Jaffnapatam, is hard, 
close-grained, and dark-coloured, and is consi- 
dered a valuabie timber for house-building and 
other purposes. All the sugar used by the Cin- 
galese is made from Dorassus flabelliformis, Cocos 
nucifera, and Caryota wrens. The borassus was 
first introduced to the palm-houses of Great Bri- 
tain in 1771.—WMateria Medica of Hindostan.— 
Extracts in Gardener's Magazine-—Sir W. Jones’ 
Plants of India —Loudon’s Hortus Britannicus, 

BORATES. Chemical combinations of boracic 
acid and alkaline bases. The chief of these for 
all economical purposes, and also for all chemical 
associations with boron, is the biborate of soda, 
popularly called borax. Boracic acid may be 
prepared from borax; and boron is usually ob- 
tained from boracic acid. 

Boron, so far as chemistry has yet been able to 
determine, is a simple or elementary body. It is 
dark, olive-coloured, tasteless, odourless, insolu- 
ble in water, ether, alcohol, or oils, about twice 
the weight of water, and capable of bearing an 
intense heat in a close vessel without undergoing 
fusion; and it is separated from the oxygen of 
boracic acid, and obtained in a separate state, by 
driving the oxygen into combination with potas- 
sium by means of heat. 

Boracic acid is the only known compound of 
boron and oxygen; it exists naturally in the hot 


springs of Lipari, Volterra, and Sasso; it is a | 


constituent of boracite, datolite, and some other 


ee 
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minerals; it was formerly called sedative salt of 
borax, and Homberg’s sedative salt; it was at 
one time used asa medicine, and is still occasion- 
ally employed in chemical investigations; and it 
is obtained in a separate state, either from the hot 
springs of Italy by evaporation, or from borax by 
driving the soda of that salt into chemical com- 
bination with sulphuric acid. It commonly re- 
tains some water of crystallization, or is what 
chemists call a hydrate; and when freed from 
this water by gradual application of intense heat 
in a platinum crucible, it becomes vitrified, or is 
a hard, colourless, transparent glass, but with 
such affinity for water that, if allowed to remain 
in contact with the air, it imbibes moisture, and 
becomes opaque. In any condition, even in che- 
mical combination with alkaline bases, as in the 
case of borax, it is exceedingly fusible, and has 
long been known in the useful arts as a valuable 
flux. 

Impure borax, in a natural condition, and 
under the popular name of ¢incal, exists in inex- 
haustible or constantly renewing quantities round 
the edges and in the shallows of a lake, twenty 
miles in circumference, in Thibet. The pure 
borax of commerce was formerly obtained by 
purification from the tincal; but is now manu- 
factured by saturating with carbonate of soda 
the boracic acid which is procured from the hot 
springs of Italy. It usually forms into irregular 
crystals, somewhat resembling hexangular prisms 
with superimposed triangular pyramids ; and it 


| has a white colour, no smell, and a cool, alkales- 


cent, styptic taste. It possesses refrigerent and 
detergent properties as a medicine; yet it is not 
administered internally, but is used principally 
as a wash or a cleaning powder, in cases of ex- 
cessive saturation or of aphthous affections of the 
mouth. Nurses have a careless and censurable 
fondness for sprinkling small portions of the 
powder of it in the mouths of infants; most far- 
riers approve of a solution of either this salt or 
alum being used as a wash for the inflamed 
mouths of young horses during the process of 
dentition; and some pharmaceutists think that 
the medicinal use of borax might, with eminent 
advantage, be adopted for some internal purposes, 
and very greatly extended in external applications. 

BORAX. See Borarss. 

BORBONIA. An interesting genus of Cape-of- 
Good-Hope, evergreen, ornamental shrubs. They 
belong to the furze or broom subdivision of the 
butterfly portion of the pea tribe. Nine species 
have been introduced to Great Britain, and three 
other species, once ranked as borbonias, but now 
assigned to other genera, have also been intro- 
duced. Hight of the nine produce yellow flowers, 
—chiefly in July and August,—and vary in usual 
height from three to six feet; and the other spe- 
cies, the heath-leaved, grows to the height of 
about two feet, and produces pink flowers in 
January and February. Five of the species were 
introduced in the course of last century. 
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BORDER. The part of a pasture field situated 
along the hedge; the end part of a ploughed 
field, on which the teams turn; the belts of a 
fruit garden appropriated to the cultivation of 
the choicer fruits ; and the bands, scrolls, figures, 
or plots of a flower garden, appropriated to the 
cultivation of all such hardy flowering plants as 
are not tall or shrubby. But the word, in the last 
of these senses, though the most general in use, 


has almost ceased to have any literal or proper 


meaning. In the old geometric style of garden- 
ing, borders were either straight, circular, or other- 
wise regular, though turned into knots, scrolls, 
voluces, and other compartments, and were capa- 
ble of classification into four kinds. The most 
common kind were continuous belts around par- 
terres, wrought with a gentle rising along the mid- 
dle, and planted with herbaceous flowering plants 
and low flowering shrubs. Another kind were cut 
into even compartments, at convenient distances, 


by small passages, and raised and planted like the | 
preceding. The third kind were made flat, occu- 
pied athwart or along the middle with grass, | 


edged with two smooth and sanded paths, and 


garnished either with flowering shrubs, or with | 


vases and flower-pots placed regularly along the 
middle of the grass. The fourth kind were made 
quite plain, and only sanded as in the parterres 
of an orangery, and occupied with regularly ar- 
ranged cases, with sometimes a yew tree between 
every two cases. 


house, in order that the interior swells and em- 


broidery might not be concealed by the shrubs | 
and flowering plants. “But,” to adopt the words | 
of Miller, “since the modern taste of gardening | 
has been introduced into England, all the French | 


taste of parterres, scroll borders, and fretwork in 
box has been justly banished our gardens: there- 
fore I have only mentioned them here, to expose 


the taste of those architect-gardeners who have | 


no idea of the noble simplicity of an open lawn 


of grass, properly bounded by plantations ; but, | 


instead of this, divide that part of the garden 
near the house into various forms of borders 
edged with box, and sand or gravel walks lead- 
ing about them; by which the ground is cut into 
many angles, scrolls, &c.; which is very hurtful 
to the eye of a judicious person.” See the article 
GARDENING. 

BORD-LANDS. Iands which, under the feu- 
dal system, proprietors retained in their own 
possession for the supply of their board or table. 

BORD-SERVICEH. The tenure of bord-lands, 
which, under the feudal system, obliged tenants 
to find provisions for their superior’s table. 
Some traces of this degrading tenure still exist ; 
but the tenants affected by it pay only a small 
rent in lieu of the provisions. 

BORECOLE, — botanically Brassica oleracea 
acephala. A variety of open cabbage, with tall 
stems, and large, open, curly-leaved head, serving 
for winter greens, and its side sprouts for spring 


In large parterres, the borders © 
were usually discontinued at the ends next the | 
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use. The thoroughly established subvarieties of 
it are Scotch kale, green kale, Siberian kale, or 
Sabellian borecole, Brassica oleracea acephala sa- 
bellica ; the cavalier cabbage or branchy borecole, 
B. 0. a. ramosa; the cow cabbage or tree bore- 
cole, B. o. a. arborea; German greens or curly 
borecole, B. 0. a. crispa; the hundred-headed 
cabbage or common borecole, B. o. a. vulgaris ; 
the oak-leaved borecole, B. 0. a. quercifolia ; the 
Chou-Palmier or palm-leaved borecole, B. o. a. 
palmifolia ; and the Chou-de-Beauvais or ribbed 
borecole, B. 0. a. costata. Some writers include 
also Brussels sprouts,—though this subvariety 
really belongs to the variety B. o. bullata, or 
classes with savoy cabbage; some appear like- 
wise to include subvarieties of a ribbed kind, be- 
longing to the variety B. o. costata; and some 
treat two or three of the subvarieties which we 


| have named, as well as one or two others, under 


designations which modern systematic botany 
does not recognise,—such as spreading-leaved, 
upright-leaved, Anjou kale, Chou-de-Milan, pur- 


| ple borecole, variegated borecole, ragged jack, 
| Egyptian or Rabi kale, Jerusalem kale, and Rus- 


sian, Prussian, Buda, or Manchester kale. But 
by far the best-known, most extensively diffused, 
most tender, and most useful variety is the Scotch 
kale; and this has many shades and gradations 


_ of at once size, colour, curliness, shape, and char- 
| acter, and usually sports itself into several play- 
| ful though perfectly evanescent subvarieties from 
| any one sowing; and yet, amid all its sportive- 


ness, it generally retains sufficient individuality 
to be easily distinguishable from all other sub- 
varieties. Cobbet and some other men of Cobbet’s 
stamp have been pleased, in their supercilious 
caprice, to denounce it as an abomination; yet 
almost all Scottish cottiers and farmers, and not 
a few of the inhabitants of Scottish towns, regard 
it as one of the most valuable productions of the 
kitchen- garden, and would sadly deplore the 
want of it in winter and early spring. So inve- 
terately, however, do they close their ears to all 
other designations of it than kale, green kale, 
and Scotch kale, that some of their educated, 
professional men, who have for a score of years 
superintended its cultivation in their own gar- 
dens, are as profoundly ignorant of Brassica ace- 
phala, or of borecole, or even of Siberian kale, as 
of the topography of Saturn’s moons. 

The garden cultivation of the common kinds of 
borecole is the same as the garden cultivation of 
the cabbage. The best soil is fresh, deeply- 
loosened, tolerably strong loam; but any de- 
scription of kitchen-garden soil will suit. The 
ground ought to be deeply dug, thoroughly 
pulverized, and richly manured. As the bore- 
cole comes into prime condition, immediately 
after the commencement of keen frost, or just 
when most other kitchen vegetables become unfit 
for use, and as it continues to be highly available 
up to the period of the spring shooting of its 
flower-stems, a succession of crops, in adaptation 
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to its biennial habit, may be kept in progress 
throughout the year, sowings being made in late 
spring or early summer for autumn transplant- 
ing, and sowings being made in autumn for spring 
transplanting. Seedlings from a sowing at the 
close of March are fit for pricking out at the end 
of April, for final transplanting at the end of 


May, and for full use in the latter part of au- | 


tumn ; seedlings from sowings in May are fit for 
final planting in July and August; and seedlings 
from sowings in August are in fine condition for 
final planting in March or the beginning of April. 
When both pricking out and transplanting are 
practised, the former should be done when the 
leaves of the seedlings are about two inches in 
breadth, and the latter about four or five weeks 
after the pricking out. Seedlings when pricked 
out should be set six inches asunder from one 
another, and kept in a moist condition till well 
established in the ground; and young plants, 
when finally planted, whether from a seed-bed or 
a nursery-bed, ought to be set in rows 30 inches 


asunder in spring and summer plantings, and 24 | 
inches asunder in autumn plantings; if rain be | 
not frequent or copious enough to keep them | 
moist, they should be often watered till they be- | 
come fully established in the soil; and, at more | 
than one period of their advancing growth, they | 


ought to be well earthed up to prevent them 
from being uprooted or overthrown. When seed 
is desired, the strongest plants, with well-marked 


characteristics of each subvariety, ought to be | 
selected, and either allowed to stand where they | 


grow, or removed during open weather between 


the end of October and the end of February, into | 
rows three feet apart, in very deeply dug soil, | 


But if they stand where they grow, they will re- 
quire to be supported; and if removed, they 
ought, in transplanting, to be buried down to 
their heads. Propagation of any of the sub- 
varieties may be effected, in dry weather, by 


slips from the stems; but this method is very | 


little practised in Britain. . 
BORER. See Auger and ArrEs1an WELLS. 


BORING. Piercing the upper strata of a field | 


with an auger, either to ascertain the nature of 
the subsoil, to examine the mineralogical char- 
acter of the strata, to discover and tap springs 


which injure the immediate subsoil or the neigh- | 


bouring ground, or to obtain a supply of good 
spring water in circumstances in which super- 


ficial springs or productive shallow wells do not | 
See the articles Auger, Drarnine, and | 


exist. 
ARTESIAN WELLS. 


Boring is also a piercing or perforating opera- | 


tion upon such trees as the birch and the Ameri- 
can maple, to obtain as large a supply as possible 
of their sap in the season of their bleeding. 
Hither a horizontal or a slanting hole is bored, 
with a wimble, to the depth of one inch or two 
inches into the wood; and through this a copious 
discharge of sap is obtained. A tree, though 
subjected to this operation for many successive 
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years, so as to have its trunk pierced with a 
number of holes, does not suffer material injury, 
but continues to be healthy and robust. Hach 
hole, too, provided it be not unnecessarily large, 
gradually fills up, by the formation and projec- 
tion of new alburnum and liber round the edges 
and sides of the orifice, until it becomes com- 
pletely closed. 

Boring was likewise an operation in former 
times, though a very absurd, useless, and bar- 
barous one, for the cure of wrenching in the 
shoulders of horses. The operation was per- 
formed as follows. “ They cut a hole in the skin, 
in the middle of the shoulder, and, with the 
shank of a tobacco pipe, blow it as a butcher 
does a shoulder of veal; then they run a cold 
flat iron, like a horseman’s sword-blade, eight or 
ten inches up between the shoulder-blade and 
the ribs, which they call boring; after that, they 
burn him round the shoulder with a hot iron.” 

BORKHAUSIA. A genusof hardy herbaceous 
plants, of the succory division of the composite 
tribe. Twenty-one species have been introduced 


| to Great Britain,—two from the north of Africa, 


one from North America, and the rest from the 
south of Europe; and two of the twenty-one are 


| perennials, four are biennials, and the rest are 


annuals. One of the most interesting—though 
even this figures only as a second-rate ornamental 


| plant—is the alpine species, Borkhausia alpina, 
_ formerly Crepis alpina, a hardy annual from the 
_ Italian alps. Its stems are strong, upright, about 


18 inches high, and ramified into three or four 
erect branches; its radical leaves are numerous, 
oblong, pointed, five inches long, nearly two 
inches broad at the base, and growing near the 
root; its stem-leaves are sessile, hairy, rough, 
and of the same shape as the radical leaves; and 
its flowers have a pale yellowish white colour, are 
produced at the top of the stems, and usually ap- 
pear in July. This plant matures its seeds in 
autumn, and, if not destroyed, will abundantly 
sow and propagate itself. 

BORON. See Boratzs. 

BOSCAGE, or Bosqurt. A small wood, a mi- 
mic grove, or an umbrageous section of a large 
garden. The word is the diminutive of the 
Italian name for a grove or wood; and was tech- 
nically applied, in the early part of last century, 


| to a shrubby or dendritic compartment of a large 


garden, fancifully arranged in its trees or shrubs, 
and enclosed with an evergreen hedge. 

BOSEA. An ornamental, evergreen, half-ten- 
der shrub, of the goosefoot tribe. Only one spe- 
cies, called Yervamora, and popularly golden-rod 
tree, is known in Great Britain; and this was 
introduced from the Canary Islands early in last 
century, and has since been found wild in some 
of the islands of North America. Its stem is 
strong, woody, about two feet in girth and eight 
feet in height; its branches come out irregularly, 
and make considerable shoots in summer; and its 


| outline is handsome and imposing; yet its char- 
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acter, as an ornamental shrub, is greatly impaired 
by the necessity of housing or otherwise strongly 
protecting it in winter, and by the excessive 
difficulty, if not impossibility, of bringing it to 
flower. 

BOSS. A slender triangular or conical cage in 
the centre of a rick or stack, to insure a circula- 
tion of air, and prevent heating and fermentation. 
A pole is adjusted to the centre of the rick-stand ; 
three or more straight sticks are fixed slantingly 
against the pole, so as to form an open triangle 
or cone, with the base upon the rick-stand; and 
railings are nailed transversely upon the sticks, 
or a strong straw rope is fastened round them, 
to prevent the sheaves from falling in. The 
summit of the boss does not reach the top of the 
rick ; but when the builder arrives at the sum- 
mit, he attaches to it a sack filled with straw, 
and, having built round part or most of it, pulls 
it up from time to time till he completes the 
rick; and thus a free ventilation from base to 
top of the rick is secured. The boss is a Scottish 
invention, and is eminently useful in the ricking 
of beans and of the cereal crops in an unsettled 
and critical harvest. See the articles Brans, 
Srack, and Harvest. 

BOSTRICHIDAS, or XytopHacr. A group of 
coleopterous insects, nearly allied to the weevils, 
and nearly as noted for their ravages in the forest 
as the latter are for their devastations on the 
farm. They are strongly characterized, by an 
exclusively lignivorous habit; and are popularly 
designated by names, such as wood-beetles, wood- 
eaters, and timber-borers, which show that this 
habit has long been observed and is generally 
known. Their head—at least in some of the 
most conspicuous species—is slightly elongated ; 
their antenne have a clavated extremity ; their 
body is narrow and lengthened; and their tarsi 
are four-jointed ; and thus they possess a consi- 


derable similarity of conformation to the weevil | 


group. Though small in size, and individually 
feeble in effort and microscopic in achievement, 
they congregate in such myriads, and operate 
with such steadiness, and exert such power of 
combination, as to be the most formidable assail- 
ants of the strength and even life of our sturdiest 
and most stalwart forest-trees. Some feed within 
the wood, and others merely beneath the bark ; 
and the latter are probably the most formidable. 
“Their general plan of proceeding, is to scoop 
out cylindrical galleries in the soft inner bark, 
which, as well as the woody substance of the 
tree, constitutes their food. These bores ramify 
in all directions, without however intersecting 
each other, or anastomosing, except in rare in- 
stances; and the death of the tree is occasioned 
by being barked, a complete separation being 
made between the wood and the superficial cir- 
culating system by which its growth is main- 
tained. The bores or tubular paths sometimes 
form irregular figures, not unlike some kinds of 
written characters, or the rivers as delineated on 
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a map; hence such names as polygraphus, micro- 
graphus, and typographus have been fancifully 
conferred on certain of the species.” Brief notices 
of the more remarkable or mischievous kinds will 
be found under the heads Tomicus, Scotyruvs, 
Hytureus, and Hyresinus. 

BOTANICAL GARDENS. Establishments in 
which plants from all climates, and all parts of 
the world, are cultivated in the open air, in green- 
houses and hothouses. The object of such an es- 
tablishment is partly information and the im- 
provement of science, partly pleasure and luxury. 
Theophrastus seems to have instituted the first 
botanical garden. He bequeathed it to his scho- 
lars. Attalus Philometor, king of Pergamus, and 
Mithridates EKupator of Pontus, vied with each 
other in the establishment of gardens, where they 
cultivated poisons and antidotes. Pliny men- 
tions a botanical garden which was laid out in 
Italy by Antonius Castor, son-in-law of king De- 
jotarus. In the middle ages, Charlemagne ex- 
| erted a favourable influence, by establishing gar- 
dens near the imperial palaces and castles, speci- 
fying even the single shrubs which were to be 
planted. In the beginning of the 14th century, 
Matthzeus Sylvaticus, at Salerno, founded the 
first botanical garden, properly so called. The 
republic of Venice, soon afterwards, in 1333, in- 
stituted a public medical garden, and had the 
plants painted by Amadei. The paintings are 
still preserved After the time of the revival of 
learning, the first botanical gardens, which con- 
tained, however, for the greater part, merely me- 
dicinal plants, were laid out in Italy. Duke 
Alfonso of Este was the founder of an excellent 
institution of this kind in Ferrara; then followed 
the gardens in Padua, Pisa, and Pavia. Mont- 
pellier, in France, first imitated his example. 
The academical garden in Leyden was instituted 
in 1577; that of Paris, in 1633; and about the 
same time the first botanical gardens in Germany 
and England were founded. At present, the 
largest and most renowned in Germany are the 
imperial Austrian, at Schonbrunn, under the in- 
spection of Jacquin; the royal Prussian, near 
Berlin, under Link and Otto; that of Weimar, in 
Belvidere ; that of the grand duke of Baden, at 
Schwetzingen ; and the royal Hanoverian, in 
Herrnhausen. In Great Britain, the royal gar- 
den at Kew, and the Chelsea garden, founded for 
the London apothecaries, are the most celebrated 
scientific institutions, to say nothing of the ex- 
| tensive gardens where plants are raised for sale. 

In France, the royal garden in Paris is the prin- 
cipal. Formerly, that of Malmaison, founded by 
the empress J osephine, was the most famous. In 
Italy, the garden of the university at Turin, is, 
perhaps, the best ; in Spain, the royal garden at 
Madrid ; in Denmark, the garden of the univer- 
sity at Copenhagen. In Russia, the excellent 
institution of the count Alexis Rasumowsky, at 
Corinka, near Moscow, deserves to be placed by 
the side of the most celebrated establishments. 
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The principal botanical gardens in the United 
States are in New York and Philadelphia. In 
Asia, the garden of the Hast India Company at 
Calcutta is the most important.—At present, 
almost all universities and learned academies, as 
well as many rich private proprietors, have bo- 
tanical gardens. 

BOTANY. The science of plants may be di- 
vided into two parts, one of which describes their 
external appearance,’ and is sometimes called 
Phytography ; the other treats of their internal 
structure and organic action, and may be termed 
Philosophical botany or Phytonomy. The former 
requires a perfect knowledge of terminology,— 
the latter a thorough knowledge of the plants 
themselves,—with a view to a systematic classi- 
fication of them according to fixed principles. 
The necessity of such a classification must have 
been felt as soon as the number of known plants 
became great, and their relations and analogies 
obvious. At the time of the revival of letters, 
hardly 1,500 plants were known from the descrip- 
tions of the ancients: at present, at a moderate 
estimation, more than 70,000 have been described. 
It is obviously impossible to introduce order into 
this infinite chaos, or to acquire any distinct 
knowledge, without the aid of general principles. 
Even in the 16th and 17th centuries, the found- 
ers of botanical science perceived that in plants, 
as well as in all other natural bodies, the essen- 
tial and necessary parts must be distinguished 
from the accidental, and that a scientific classifi- 
cation must be founded on the former alone. 
Now it was obvious that the production of fruit 
and seed is the ultimate object of vegetation ; 
and, accordingly, in the first attempts at classi- 
fication, the relations and component parts of the 
seed and of the fruit were made the foundation 
of the arrangement. This arrangement was con- 
firmed by an observation of the uniformity of 
nature in the formation of those parts in plants | 
of similar kinds. But it was found, also, that 
uniformity in these formations prevailed in too 
great a number of plants to allow them alone to 
be made the distinguishing characteristics. It 
became, therefore, necessary to have recourse to | 
other parts. The flower was first chosen, as it | 
presents a great variety of forms, and at the same | 
time a uniformity of structure. But the limits | 
to this uniformity, and the absence of flowers in | 
innumerable plants, with the consideration that | 
they are not essential, suggested to the immortal 
founder of modern scientific botany the idea that 
the sexual parts are most intimately related to | 
the growth of the fruit, and that they are, there- 
fore, of the greatest importance, and furnish bet- 
ter grounds of classification than the flower. A 
general principle was thus established, fertile in 
consequences, excellently adapted to facilitate 
the diffusion and extend the sphere of the science. 
The Linnean system was founded exclusively 
on the relations of the sexual parts. Linneus || 
divided all known plants into two general divi- | 
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sions, one of which has visible sexual parts (pha- 
nerogamous), while in the other they are invisible 
or wanting (cryptogamous). The first division 
comprehends the 23 first classes of his system, 
which are distinguished according to the situa- 
tion of the sexual parts in the same or in separate 
flowers, their number, their length, &c. If any 
system has introduced order in the midst of vari- 
ety, and shed light on the immense diversities of 
nature, it is that of Linnzeus. Hence, even those 
who have departed from it in their writings have 
considered it necessary for elementary instruc- 
tion. Many objections, however, are brought 
against it. It has been made a question whether 
it is fitted for the investigation and classification 
of unknown plants. It is said that the sexual 
parts may be very different in similar plants ; 
that he never will have a complete idea of nature 
who proceeds only on one principle. It has, 
therefore, been thought necessary to find a more 
natural arrangement. In order to follow nature, 
we must look at every part; at the internal 
structure, as well as the external relations, ana- 
logies, and differences. This can be done only 
by a profound and toilsome investigation, of 
which the mere follower of a system has hardly a 
notion. Seed is considered as the ultimate ob- 
ject of vegetation. Its parts, their formation, 
situation, and other relations, must be critically 
examined. The most perfect natural system, in 
modern times, is that of Jussieu, particularly as 
enlarged by Decandolle. 

The second general division of this science be- 
gins with the investigation of the internal struc- 
ture, or the anatomy of plants. This study has 
been recently cultivated, by the Germans, to an 
extent which, forty years ago, could hardly have 
been conceived. It is closely connected with the 
first division, if the plants are studied in their 
natural order. Without good microscopes, and 
the aid of the best works in this branch, a dis- 
tinct knowledge of the structure of plants cannot 
easily be obtained. Chemical botany must be 
connected with the anatomy of plants. Their 
constituent parts, their various changes, and the 
different combinations of their liquid and solid 
parts, are to be examined. From those we ascend 
to the laws of vegetable life, which are, in gene- 
ral, the same as those of animal life. Animal 
physiology must, therefore, be intimately united 
with the physiology of plants. Connected with 
the latter are two branches of knowledge, which 
the botanist cannot well dispense with, since 
they offer the most important conclusions on the 
economy of nature, on the history of the earth, 
and on the application of science to the arts. 
These are, first, the science of the deformities 
and diseases of plants, which can be made certain 
only by correct physiological views, and which 
is of great value in gardening, agriculture, and 
the cultivation of woods; and, second, a know- 
ledge of the mode in which plants have been 
spread over the earth. If we study the forms of 
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vegetation which have come to us from distant 
ages, in the floetz formations, this observation af- 
fords the most interesting discoveries in relation 
to the history of our earth. If we trace the laws 
by which vegetation seems to have been distri- 
buted, we extend our knowledge of the general 
action of nature, and arrive at conclusions which 
may be of great practical utility. The work of 
Sprengel on the structure and nature of plants, 
is, perhaps, the most complete. Separate parts 
of the anatomy of plants have been treated of by 
Link, Treviranus, Moldenhawer, Keith, Ellis, and 
Mirbel; vegetable chemistry by Senebier, Saus- 
sure, Schrader, Liebig, Boussingault, and others. 

SystemMATIc Borany.—Systematic botany has 
been defined to be “the science of arranging 
plants in such a manner, that their names may be 
ascertained, their affinities determined, their true 
place in a natural system fixed, their sensible 
properties judged of, and their whole history 
elucidated with certainty and accuracy.” To 
facilitate the arrangement of plants according 
to their relationship, they are distributed into 
groups of higher or lower rank, the more general 
ones comprising the subordinate; species being 
brought together into genera or kinds, genera 
arranged under tribes or orders, and these under 
classes or more comprehensive divisions. 

A species, or particular sort, embraces all the 
individuals which, slightly differing perhaps in 
size, colour, or similar unimportant respects, yet 
resemble each other more closely than they do 
any other plants, so that they may be deemed, 
or proved to be the produce of a common parent: 
and the seeds which they bear will yield similar 
individuals. Two seeds, however, taken from 
the same pod, will in many cases produce flowers 
of a different colour, or with different markings; 
or will give rise, if grown in different situations, 
the one to a nearly smooth, the other to a hairy 
plant; the one to undivided, the other to lobed 


or cleft leaves, and to numberless similar diver- | 
These minor differences, not incompatible |. 


sities. 
with a common origin, but in fact tending to re- 
vert (at least in a natural state) to the type of 
the species, constitute varieties. 

A genus is an assemblage of nearly related 
species, agreeing with one another in general 
structure and appearance more closely than they 
accord with any different species. Thus, the 
sweet-brier, the dog-rose, French rose, cinnamon 
rose, and others, constitute the universally-re- 
cognised genus Rosa; the various species of rasp- 
berry and blackberry compose the genus Rubus ; 
the apple, pear, &c., the genus called by botanists 
Pyrus: so the different oaks, willows, poplars, 
birches, &c., form as many separate genera. 
When two or more species of a genus resemble 
each other in particular points more nearly than 
they do the other species, intermediate sections 
are often recognised; which, when well marked 
by characters of considerable importance, receive 
the title of subgenera. : 
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Orders, or families, are groups of nearly allied 
genera; just as genera are of related species. 
Thus, the rose, the raspberry and blackberry, 
with the strawberry, the apple, the thorn, the 
plum and cherry, &c., all agreeing in their gen- 
eral plan of structure, are brought together into 
one order or family, and termed Rosaceze ; that 
is, Rosaceous, or Rose-like plants. But the plum 
and cherry are evidently more nearly akin than 
the cherry and apple, &c.; and so the raspberry, 
blackberry, and strawberry on one hand, and the 
apple and thorn on the other, exhibit a closer 
relationship than that which connects them all 
in one common group. Hence they are respec- 
tively distinguished into groups of a rank inter- 
mediate between genera and orders, which are 
variously termed suborders or tribes.* 

Classes are groups of orders, having certain im- 
portant characters in common. Subclasses bear 
the same relation to classes, that suborders do to 
orders. 

By this regular subordination of groups, various 
degrees of relationship among plants may be ex- 
pressed; and upon this systematic botany essen- 
tially depends. Only four of these divisions are 


| universally employed, viz., Classes, Orders, Genera, 
_ and Species: these are common to all methods of 


| classification, and are always arranged in the 
| same sequence. 


But a more elaborate analysis 
is often requisite, on account of the large num- 


| ber of objects to be arranged, and the various 


degrees of affinity to be expressed ; when the ad- 


| ditional members, and if need be several others, 
_ are introduced; as in the following descending 


series : 
Classes, 
Subclasses, 
Orders, 
Suborders, 
Tribes, 
Subtribes, 
Genera, 
Subgenera, 
Species. 
An enumeration of the distinguishing marks, 
or points of difference, between one class or or- 


_* When the groups which an order embraces, are 
distinguished by characters of nearly equal value with 
those commonly employed for orders themselves, 
they aretermed suborders. ‘Thus, the plum, cherry, 
apricot, peach, &c., form one suborder of Rosacee ; 
the raspberry, blackberry, strawberry, cinquefoil, 
with the rose and other genera, constitute another 
suborder ; and the apple, the quince, thorn, &c., a 
third. The name of ¢ribe is applied to groups com- 
prised in a suborder (thus the rose constitutes a sep- 
arate tribe from the raspberry, strawberry, &c.), or 
to the primary divisions of an order, when they are 
not founded on characters of high importance. In a 
loose and popular sense, the name of tribe is fre- 
quently used as if synonymous with that of order or 
family. Thus we say, The pea-tribe, the fir-tribe, 
the violet-tribe, &c., merely as a simpler expression 
for ‘The family of which the pea, &e., is a repre- 
sentative,” 
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der, &c., and the others, is termed its character, 
The characters of the classes, and other primary 
divisions, embrace only those important points 
of structure upon which they are constituted : 
the ordinal character describes the general struc- 
ture of the included plants, especially of their 
flowers and fruit: the generic character points out 
the particular modifications of the ordinal struc- 
ture in a given genus; and the specific character, 
those less important modifications of form, rela- 
tive size, colour, &c., which serve to distinguish 
kindred species. A complete system of botany 
will therefore comprise a methodical distribution 
of plants according to their organization, with 
their characters arranged in proper subordina- 
tion; so that the investigation of a particular 
species will bring to view, not only its name 
(which separately considered is of little impor- 


tance), but also its floral structure, affinities, and | 
whole natural history. Such a system must of | 


course be natural, that is, the groups, of what- 
ever rank, must be composed of plants more 
closely related to each other than to any differ- 
ent groups, and so arranged that each shall stand, 


as far as practicable, next to those which it most | 


nearly resembles in structure. These conditions 
are so far fulfilled by the Natural system (which, 
sketched by the master-hand of Jussieu, and 
augmented by succeeding botanists, is now gen- 
erally adopted), as to render it on the whole far 
the readiest, as well as the only philosophical and 
satisfactory mode of acquiring any considerable 
amount of botanical knowledge ; notwithstanding 
its manifold imperfections, and peculiar difficul- 
ties. But the relationships of plants, even when 
appreciated by botanists, could not be made 
available for the purpose of classification, until 


Just views prevailed in vegetable organography | 


and physiology, which constitute the very foun- 
dation of systematic botany, but which have only 
recently been placed upon a philosophical basis. 
Hence the immortal Linnzeus, finding it impos- 
sible in his day to characterize the natural groups 
which his practised eye detected, proposed, as a 
temporary substitute, the elegant artificial scheme 
which bears his name. As this system is iden- 
tified with the history of the science, which in 
its time it so greatly promoted, and as most sys- 
tematic works have until recently been arranged 
upon its plan, it is still necessary for the student 
to understand it. Fortunately, its principles are 
so simple that a brief space will amply suffice for 
its explanation. 

Of the Artificial System of Linneus.—The object 
proposed by this system is merely to furnish an easy 
mode of ascertaining the names of plants; their re- 
lationships being left out of view, except that the 
species of a genus are always kept together, whether 
or not they all accord with the class or order under 
which they are placed. Its lower divisions, there. 
fore, viz. the genera and species, are the same as in 
a natural system. But the genera are arranged in 
artificial classes and orders, founded on some single 
technical character, and have no necessary agreement 
in any other respect. Hence they may be likened to 
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words alphabetically arranged in a dictionary, where 
those which stand next each other have, it may be, 
nothing in common beyond the initial letter. ‘The 
classes and orders are entirely founded upon the num- 
ber, situation, and connexion of the stamens and pis- 
tils; the office and importance of which Linnzus had 
just established. 

The classes, twenty-four in number, are founded 
upon modifications of the stamens, and have names 
of Greek derivation expressive of their character. 
The first eleven comprises all plants with perfect 
flowers, and a definite number of equal and uncon- 
nected stamens: they are distinguished by the abso- 
lute number of these organs, and are designated by 
names compounded of Greek numerals and the word 
andria, which is used metaphorically for stamen; as 
| follows :— 
| Class 1. Monanprta, includes all such plants with 

one stamen to the flower. 
2. Dianpria, those with two stamens. 
3. TRIANDRIA, With three stamens. 
4, TETRANDRIA, with four stamens. | 
5. PENTANDRIA, with five stamens. 
6. HEXANDRIA, with six stamens. 
of 
8 
9 
0 
] 


. HEPTANDRIA, with seven stamens. 

. OCTANDRIA, with eight stamens. 

. ENNEANDRIA, with nine stamens. 

. DEcANDRIA, with ten stamens. 

. DoDECANDRIA, With twelve to nineteen 
stamens. 

The two succeeding classes include plants with 
perfect flowers, having twenty or more unconnected 
stamens, which i in 

12. IcosanpDRIA, are inserted on the calyx; 
(perigynous) ; and in 

13. PoLtyanpria, on the receptacle (hypogy- 
nous). 

Their essential characters are not designated by 
their names; the former. merely denoting that the 
stamens are twenty in number; the latter that they 
are numerous. 

The two following depend upon the relative length 
of the stamens, viz., 

14. DipyNamta, including those with two long 
and two short stamens; and 
15. TETRADYNAMIA, those with four long and 
two short stamens. 

Their names are Greek derivatives, signifying in 
the former that two stamens, and in the latter that 
four stamens are most powerful. 


* The character of the classes may be presented 
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The four succeeding are founded on the connexion 
of the stamens: 

16. MonaDELPHIA (meaning a single frater- 
nity), with the filaments united into a 
single set, tube, or column. 

DIADELPHIA (two fraternities), with the 
filaments united in two sets or parcels. 

PoLYDELPuHIA (many fraternities), with the 
filaments united in more than two sets or 
parcels. 

SynGENESIA (from Greek words signifying 
to grow together), with the anthers unit- 
ed into a ring or tube. 

The next class, as its name denotes, is founded on 
the union of the stamens to the style: 

20. GYNANDRIA, with the stamens and styles 
consolidated. 

In the three following, the stamens and pistils are 
separated: thus, 

21. Monacta (one household), includes plants 
where the stamens and pistils are in sep- 
arate flowers on the same individual. 

22. Diacra (two households), where they oc- 
cupy separate flowers on different indi- 
viduals, 

23. Potycamta, where the stamens and pistils 
are separate in some flowers and united 
in others, either on the same or two or 
three different plants. 

The remaining class, 

24. CRYPTOGAMIA, is said to have concealed 
stamens and pistils (as the name imports), 
includes what are commonly termed 
Flowerless plants.* 

The orders, in the first thirteen classes of the Lin- 
nean artificial system, depend on the number of 
styles, or of the stigmas when the styles are want- 
ing; and are named by Greek numerals prefixed to 
the word gynia, used metaphorically for pistil, as 
follows :— 

Order 1. Monoeynta, embraces all plants of any 
of the first 13 classes with one style to 
each flower. 

DieyntA, embraces those with two styles. 

TriIGyNIA, those with three styles. 

TETRAGYNIA, those with four styles. 

PENTAGYNIA, those with five styles. 

. Hexagynta, those with six styles. 

Hepracyntia, those with seven styles. 

. Octoeynia, those with eight styles, 


17. 
18. 


19. 
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at a single view, as in the subjoined analysis: 


} 
| “stamens. 1. MoNANDRIA. 
0 2 2. DIANDRIA. 
3. 3, TRIANDRIA. 
4 . 4, TETRANDRIA. 
5. 5, PENTANDRIA. 
6 . - 6. HEXANDRIA. 
aves 6 7, HEPTANDRIA. 
| of equal 8 8. OCTANDRIA, 
| length. GiO2s Cty eiore eee y 9, ENNEANDRIA. 
| 10 Ne eee OS DECANDRTA: 
11-19 , 11, DoDECANDRIA. 
| ee ae 20 or more, adherent to 
| ‘t wan the calyx, . 12, IcosaNDRIA. 
AIH 1" 20 or more, not adherent ; 
if the an rt to the calyx, 13, PoLYANDRIA. 
|} stamens 
| | | separate | ot unequal (2 long and 2 short stamens, 14, DIDYNAMIA. 
from the length: {4 long and 2 short stamens, 15, TETRADYNAMIA. 
both founa | Pistils 
. rs oun ( by their filaments in a single set, 16. MoNADELPHIA. 
an i Cee (oy their filaments in 2 sets, 5 . 17, DIADELPHIA. 
ower, (connected with each other By their filaments in more than 2 
| sets, . : . 18. PoLYADELPHIA. 
stamens by their anthers, 19. SYNGENESIA. 
tp | and 
| 5 | Maniscst, (the stamens adherent to the pistil, . 20. GYNANDRIA. 
a in the same individuals, és . 21. Monecta. 
2 * in different individuals, 22, Diacia. 
| ke separate flowers, 5 ; . ; some of the flowers perfect, others 
3 separated, in the same, or two 
| Oy or three different indiy iduals, 23. POLYGAMIA. 
| | (the stamens and pistils concealed, or none, 9 . : 0 9 9 24, CRYPTOGAMIA, 
| 
| 
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9. ENNEAGYNIA, those with nine styles. 

10. Decacynta, those with ten styles. 

11. DoprEcacynra, those with eleven or twelve 
styles. 

12. Potyeynta, those with more than twelve 
styles. 

The orders of class 14, Didynamia, are only two; 
viZ., 

1. GyMNOSPERMIA, meaning seeds naked, the 
achenia - like fruits having been taken 
for naked seeds. 

2. ANGIOSPERMIA, with the seeds evidently 
in a seed-vessel or pericarp. 

The 15th class, Tetradynamia, is also divided 
into two orders, which are distinguished by the mere 
form of the pod :— 

1. Smmicutosa; the fruit a silicle, or short 
pod. 

2. Smrrquosa; fruit a silique, or more or less 
elongated pod. 

The orders of 16th, 17th, 18th, 20th, 21st, and 22d 
classes, depend merely on the number of stamens; 
that is, on the characters of the first 13 classes, 
whose names they likewise bear: thus, 

Order 1. Monanpri1a; 2. Dranpria; and so on. 

The orders of the 19th class, Syngenesia, are six, 
viz., 


1. PotyGamMIA QUALIs, where the fiowers 
are in heads and all perfect. 

2. PoLYGAMIA SUPERFLUA, the same as the 
last except that the rays, or marginal 
flowers of the head, are pistillate only. . 

3. PoLYGAMIA FRUSTRANEA, those with the 
marginal flowers neutral, the others 
perfect. 

4, PoLYGAMIA NECESSARIA, where the mar- 
ginal flowers are pistillate and fertile, 
and the central (those of the disk) sta- 
minate and sterile. 

5. PoLYGAMIA SEGREGATA; where each 
flower of the head has its own proper 

— involucre. 

6. Monogamra, where solitary flowers (that 
is, not united into a head) have united 
anthers, as in Lobelia. This order 
was abolished by succeeding botanists, 
but upon very insufficient grounds. 

The 23d class, Polygamia, has three orders, 
| founded on the characters of the two preceding 
classes, viz., 

1. Monacra, where both separated and per- 
fect flowers are found in the same in- 
dividual. 

2. Diacra, where the different flowers oc- 
cupy different individuals. 

3. Triamcra, where one individual bears the 
perfect, another the staminate, and a 
third the pistillate flowers. 

The orders of the 24th class, Cryptogamia, are 
natural, and therefore indefinable by a single charac- 
ter. They are 

1. Fruicrs, the Ferns. 

2. Musct, the Mosses. . 

3. ALGm, which, as left by Linneus, com- 
prised the Hepatice, Lichens, &c., as 
well as the Sea-weeds. 

4. Funer, Mushrooms, &e. 

Of the natural system.—The object proposed by 
the natural system of botany, is to bring together 
into groups those plants which most nearly resemble 
each other, not in a single and perhaps unimportant 
point (as in an artificial classification), but in all es- 
sential particulars; and to combine the subordinate 
groups into larger natural assemblages, and these 
into still more comprehensive divisions, so as to em- 
brace the whole vegetable kingdom in a methodical 


arrangement. All the characters which plants pre- 
| sent, that is, all the points of agreement or difference, 


are employed in their classification; those which are 
common to the greatest number of plants being used 
for the primary grand divisions; those less compre- 
hensive for subordinate groups, &c.; so that the 
character or description of each group, when fully 
given, actually expresses all the known particulars 
in which the plants it embraces agree among them- 
selves, and differ from other groups of the same rank. 
This complete analysis being carried through the 


system, from the primary divisions down to the spe- | 


cies, it is evident that the study of a single plant of 
each group will give a correct (so far as it goes), and 
often a sufficient idea of the structure, habits, and 
even the sensible properties of the whole. 

What we call a natural method, it may here be 
remarked, is so termed merely because it expresses 
the natural relationship of plants, as far as practi- 
cable; for every form yet contrived, or likely to be 
devised, is to a considerable extent artificial: Ist, 
Because the affinities of a particular group cannot be 
fully estimated until all its members are known; and 
thus the progress of discovery leads to changes, or 
modifies our views, as in every other department of 
knowledge. 2d, Because the boundaries of groups 
are not so arbitrarily circumscribed in nature, as 
they necessarily are in our classifications; but indi- 
viduals depart from the assigned limits in various 
directions (like rays from a centre); the ‘‘ edge of 
difference being as it were softened down by an easy 
transition.” 3d, Because that, even supposing the 
groups to be perfectly natural, and their affinities 
completely understood, it is impossible to arrange 
them in a single continuous series, in such a manner 


that each shall be preceded and followed by its near- | 


est allies; since the same family, for instance, may 
be about equally related to three or four others, only 
two of which points, at best, can be indicated in the 
lineal series which must be adopted in books. And 


4th, We are still obliged to use avowedly artificial | 


characters, for the sake of convenience; as in the 
arrangement of the numerous orders of Exogenous 
plants into the Polypetalous, Monopetalous, and 
Apetalous divisions, although different genera of the 
same order, or different species of the same genus, 
may present these very diversities. 

In explaining the general principles of classifica- 
tion, we proceeded from the species to the class; 
showing how groups of successive rank arise from the 
consideration of points of agreement. In applying 
them to the actual distribution of plants according 
to the generally received mode of classification, it 
will be more convenient to pursue the analytical 
course, and to show how the vegetable kingdom, 
taken as a whole, is divided and subdivided by re- 
garding the points of difference. Plants in general 
are composed of several kinds of elementary tissue; 
such as cells, fibres, and vessels, so arranged as to 
form an axis, which elongates in opposite directions, 
and bears distinct and regularly arranged appendages ; 
some of which (leaves) are organs of nutrition, while 


others form flowers, and serve for the production of | 


seed; that is, of bodies containing an embryo capable 
of development into a similar plant. ‘The varied 
forms are all evidently referable to this common type. 
But there are vegetables of a lower grade; in which 
this general plan is not only modified, but changed, 
—gradually indeed, for Nature presents no abrupt 
transitions, but so essentially that, in the most re- 
duced forms, no trace of the original type remains. 
The first index of this change of plan, is the disap- 
pearance of flowers; their place being supplied by 
apparatus, no doubt of analogous nature as well as 
office, but of structure irreconcilable to the former 
type. Hence the obvious and primary division of 
the. vegetable kingdom into two great series, the 
Flowering and the Flowerless plants. 

If our attention were first directed to the anatomi- 
cal structure and manner of growth, instead of the 
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mode of reproduction in these plants of lower grade, 
we might have drawn the line of demarcation some- 
what differently. For, while the higher flowerless 
plants, such as the equisetums, the club-mosses, and 
ferns, do not essentially differ from the lower flower- 
ing plants in the structure and composition of their 
stems, &c., consisting as they do of all the kinds of 
elementary tissue (except perhaps the laticiferous), 
the mosses, and all below them in the series, are 
wholly composed of cellular tissue. If we were to 
make this distinction the basis of classification, as 
proposed by De Candolle, we should have two pri- 
mary divisions in the form of Vascular and Cellular 
plants ; the latter comprising the mosses, hepatice, 
lichens, sea-weeds, and fungi, which are entirely 
composed of cellular tissue, as well as flowerless. 
But another, and perhaps more natural division may 
be effected still lower in the series. For the mosses, 
although cellular, agree with the orders of higher 
grade in having regular stems, which grow upwards 
by means of buds, and are symmetrically clothed with 
distinct leaves: while the lichens, sea-weeds, and 
fungi, the most imperfect of vegetables, present no 
distinction into stem, root, and leaves, no polarity, 
or growth in two opposite directions, no buds, and 
no organs which are even analogous to flowers. 
Their homogeneous tissue often tends to the forma- 
tion of flat, more or less definite expansions, which 
is the nearest approach to any thing like leaves; in 
which their spores, mere vesicles or little masses of 
cellular tissue, are embedded. Hence they are 
termed Thallophytes. If the line of primary division 
be drawn in view of these important distinctions, as 
prepesed by Unger and Endlicher, the vegetable 
kingdem will be separated into two great, but un- 
equal series, viz., Ist, the Cormophytes, or Stem- 
growing plants, —those with a distinct axis of growth, 
elongating downwards into roots, and upwards by 
means of buds into stems, provided with leaves, and 
with reproductive organs analogous to flowers; and 
2d, the Thallophytes, which are stemless, rootless, 
leafless, and in every sense flowerless. But it will 
perhaps be found more convenient to retain the 
equally natural primary division into Flowering and 
flowerless plants, as already proposed; which are 
synonymous with the older, and not very objection- 
able names of Phenogamous, or Phanerogamous, and 
Cryptogamous plants. 

In this view, the series of Flowerless plants will 
naturally subdivide into two classes; the first em- 
bracing those with a stem, or distinct axis of growth, 
usually clothed with leaves; such as the ferns, club. 
mosses, mosses, &c.; which, as their stems usually 
grow by elongation from the apex solely, and have 
little or no provision for increase in diameter, have 
been termed Acrogens ; that is, point-growers: the 
second comprising the Thallophytes above-mentioned, 
which exhibit no such distinction of parts, and which, 
for the sake of uniformity, may be called Thallogens. 

The great series of Flowering or Phenogamous 
plants presents, as to the stem, two distinct kinds of 
structure and growth, the Hxogenous and the Endo- 
genous ; leading at once to a division into two classes, 
viz., the Hxogens or Outside-growers, and the Endo- 
gens or Inside-growers. ‘The embryo of Exogens is 
provided with a pair of cotyledons, that of Endogens 
with only one; whence the former are also termed 
Dicotyledonous, and the latter Monocotyledonous 
plants,—names introduced by Jussieu, the father of 
this branch of botany. There are other marks, more 
or less characteristic of these two classes; particu- 
larly the netted-veined leaves of the former, which 
usually fall off by an articulation, and the parallel- 
veined or nerved leaves of the latter, which decay 
without falling. 

There is, however, a group of Exogenous plants 
(of which the pines, firs, yew, &c., are representa- 
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which differs from all the rest in having the ovules 
and seeds naked, instead of enclosed in an ovary or 
pericarp; and, as a set of spurious Endogenous plants 
(the cycas and zamia) accord with them in this re- 
markable particular, they are together deemed to 
form a third, although much smaller class, with the 
name of Gymnospermous (that is, Maked-seeded) 
plants, or Gymnosperms. 

There is still another small group of very strange 
parasitic plants, which seem to form a connecting 
link between Endogens and the lowest grade of 
Flowerless plants, or Thallogens; inasmuch as they 
are almost wholly composed of cellular tissue, and, 
although producing flowers, and those too, in one 
instance (that of the far-famed Rafflesia), of im. 
mense size, yet their ovaries are filled with spores 
instead of seeds. Hence they are considered to form 
the fourth and lowest class of Flowering plants, and 
have been named Rhizanthee or Root-flowering plants, 
as well as Sporogens, in allusion to their singular 
peculiarity. 

These four classes of Flowering plants may there- 
fore be characterized as follows :— 


Class I. Exocrns, or Dicotyiepons. Structure 
of the stem exogenous. Seeds ina peri- 
carp. Embryo with two cotyledons,— 
Leaves netted-veined. 

Class II, GymnosperMs. Seeds naked. Embryo 
with two or more cotyledons. 

Class III. ExpocEns, orMonocoryLepons. Struc- 
ture of the stem endogenous. Seeds in 
a pericarp. Embryo witha single coty- 
ledon. Leaves usually parallel-veined. 

Class IV. RuizantTus, or Sporocens. Structure 
mostly cellular. Pericarp containing 
spores instead of seeds. Embryo none. 
—Parasites. 


The two classes of Flowerless plants being added, 
the mutual relationship of the whole may be com- 
pletely expressed by disposing them, as it were, cir- 
cularly, in the following manner :— 


Exogens Endogens 
Gymnosperms Sporogens 
Acrogens Thallogens 


The Gymnospermous plants being nearly related on 
the one hand to Exogens or the highest Flowering 
plants, and on the other to the Acrogens or highest 
Flowerless plants, as will hereafter more fully ap- 
pear ; while the Sporogens are equally allied to the 
Endogens or lowest class of Flowering plants, and to 
the Thallogens or lowest Flowerless plants. The 
student will remark the impossibility of arranging 
even these six classes in a lineal series, so that each 
shall stand between the two to which it is particu- 
larly related. Thus, if the order be, 1. Exogens, 
2. Gymnosperms, 8. Endogens, 4. Sporogens, 5. 
Acrogens, 6. Thallogens (which is the consecutive 
series from the highest to the lowest grade), we fail 
to indicate the alliance of Gymnosperms to Acrogens, 
and of Sporogens to Thallogens. If the series be, 
1. Exogens, 2. Endogens, 3. Sporogens, 4. Gymno- 
sperms, 5. Acrogens, 6. Thallogens ; the Sporogens 
are still widely separated from the Thallogens, 
while they are brought next to the Gymnosperms, to 
which they are not allied; and two classes intervene 
between the latter and Exogens: similar obstacles 
stand in the way of any other lineal disposition. 

The leading characters of all the classes may also 


tives), belonging to the lower end of the series, 


be analytically expressed in the following manner :— 


eae 


| 


| 
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Embryo | dicotyle- Class, an adjective form, without such prolongation. Thus 
onous; e growt Q ae 
aucine | exogenous MOG the genus Rosa gives name to a particular tribe, 
DAT iass Rosee, of the order Rosacee ; the genus Malva to 
pericaroNs ar tu yon once the tribe Malvee of the order Malvacee, &c. 
1 yiedonous ; e . lig : ‘s 2 
furnished 4 | erowth endogen- The number of genera in an order is quite as inde 
with ous . . . ENDOGENS. finite as that of orders in a class, or other great di- 
aomens duci UE Meee Gymwosrerms, | Vision. While some orders are constituted of a single 
a a S b cs . 

a Pee genus, as Equisetaces, Grossulacee, &c. (just as 
oe hearer spores instead of many genera contain but a single known species), 
5 ag ce ds ie erase nok: SOROS others comprise a large number; nearly nine hundred 
a but with regular stems, gowing being embraced in the last general enumeration of 
a i from the apex, andtfurnished | the Composite. The names of genera are Latin 

Ne eee ia ame SR, aon tat te EERE substantives, in the singular number, and mostly of 

| flowers, | and with no distinction of stem Greek or Latin derivation. Those which were 
| and leaves, or regular axis of 7 we known to the ancients, generally preserve their class- 

L ( growth. . . . . . . + + THALLOGENS. | joa] appellations (Ex. Fagus, Prunus, Myrtus, Viola, 


These six classes are very unequal, in respect to 


_ the number of plants they embrace: the Exogenous 


class containing many more species as well as orders 
than all the other Flowering plants put together ; 
the Endogens also comprising numerous types; but 
the others very few in comparison. Convenience of 
analysis therefore requires that the larger classes 
should be broken up into subclasses, alliances, co- 
horts, or by whatever name groups intermediate be- 
tween the classes and orders may be termed; and 


| the accomplishment of this object, so as to form na- 


tural groups, is at present the great desideratum in 
systematic botany. But until this be done, we are 
obliged to use artificial analyses of the classes, or to 
throw the orders into groups which, in proportion as 
they are rendered natural, it becomes impossible 
strictly to cireumscribe. In this view the great 
class of Exogenous plants is usually broken up into 
three very convenient, but nearly artificial divisions, 
sometimes called subclasses; founded on the pre- 
sence, absence, or union of the petals, viz., 


1. PotypeTaLz, the Polypetalous Exogens ; 
where the calyx and corolla are both pre- 
sent, and the latter composed of distinct 
petals. 

2. MonoreTALa, the Monopetalous Exogens, 
where the petals are united. 

3. APETALZ, the Apetalous Exogens, where the 
petals are wanting ; and the floral envelopes, 
if present at all, consist of the calyx alone. 


These divisions, as well as the other classes, are 
subdivided by different authors in various ways, 
which need not be specified; since it is only the 
classes and the orders that are considered to rest 
upon a stable basis. 

The orders, or families, are to be viewed rather 
as natural groups of genera, than as subdivisions of 
the classes. Their names, which are always plural, 
sometimes express a characteristic feature of the 
group ; as, for instance, Leguminosae, or the Legum- 
inous plants, such as the pea, bean, &c., whose fruit 
is a legume; Unmbellifere, or Umbelliferous plants, 
so named from having the flowers in umbels; Com- 
posite, an order having what were termed compound 
flowers by the earlier botanists; ZLabiate, so called 
from the labiate or two-lipped corolla which nearly 
all the species exhibit ; Crucifere, which have their 
four petals disposed somewhat in the form of a cross, 
&c. But more frequently, and indeed as a general 
rule, the name is formed from that of some leading 
or well-known genus, which is prolonged into the 
adjective termination acee. Thus, the plants of the 
order which comprises the mallow (Malva), are 
called Malvacee ; that is, Plante-malvacee, or in 
English, Malvaceous plants; those of which the 
Rose (Rosa) is the well-known representative, are 
Rosacea, or Rosaceous plants, &e. . This termina- 
tion in aceeé being reserved for orders, should not be 
applied to sub-orders or tribes; which usually bear 


I. 


the name of their principal or best-known genus, in 
L 


&e.); and even the barbarous or vulgar names of 
plants are often adopted, when susceptible of a Latin 
termination, and not too uncouth; for example, Thea 
and Coffea, for the Tea and Coffee plants, Bambusa 
for the Bamboo, Yucca, Negunda, &c. But more 
commonly generic names are formed to express some 
botanical character, habit, or obvious peculiarity of 
the plants they designate; such as Arenaria, for a 
plant which grows in sandy places, Dentaria, for a 
plant with toothed roots, Lunaria, for one with 
moon-shaped pods, Sanguinaria, for the Blood-root, 
Crassula, for some plants with remarkably thick 
leaves. These are instances of Latin derivatives; 
but recourse is more commonly had to the Greek 
language, especially for generic names composed of 
two words, such as Menispermum or Moon-seed ; 
Lithospermum, for a plant with stony seeds; Melan- 
thium, for a genus whose flowers turn of a black or 
dusky colour; Hpidendrum, for Orchideous plants 
which grow upon trees; Liriodendron, for a tree 
which bears lily-shaped flowers, &c. Genera are 
also dedicated to distinguished persons, a practice 
commenced by the ancients; asin the case of Peonia, 
which bears the name Peon, who is said to have 
employed the plant in medicine; and of Adonis, for 
the plant which is fabled to have arisen from the 
blood of the wounded Adonis; and Euphorbia, Ar- 
temisia, and Asclepias, are also examples of the kind. 
Modern names of this kind are given in commemora- 
tion of botanists, or of persons who have contributed 
to the advancement of natural history. Magnolia, 
Bignonia, Lobelia, and Lonicera, dedicated to Mag- 
nol, Bignon, Lobel, and Lonicer, are early instances 
of the practice; Linnea, Tournefortia, Jussicza, 
Gronovia, &c., bear the names of more celebrated 
botanists; and at the present day almost every de- 
votee or patron of the science is thus commemorated. 
The names of species, as a general rule, are adjec- 
tives, written after those of the genera, and established 
on similar principles; as Magnolia grandiflora, the 
Large-flowered magnolia; MZ. macrophylla, the Large- 
leaved magnolia; Bignonia radicans, the Rooting- 
bignonia, &e. The generic and specific names, taken 
together, constitute the proper scientific appellation 
of the plant. Specific names sometimes distinguish 
the country which a plant inhabits (Ex. Viola Cana- 
densis, the Canadian violet), or the station where it 
naturally grows (as V. palustris, which grows in 
swamps, V. arvensis, im fields, &e.), or they express 
some obvious character of the species; as V. rostra- 
ta, where the corolla bears a remarkably long spur ; 
V. tricolor, which has three-coloured flowers; V. 
rotundifolia, with rounded leaves; V. lanceolata, 
with lanceolate leaves; V. pedata, with pedately 
parted leaves; V. primulefolia, where the leaves 
are compared to those of the Primrose; V. asarifo- 
lia, where they are likened to those of Asarum; V, 
pubescens, which is hairy throughout, &c. Fre- 
quently the species bears the name of its discoverer 
or describer, when it takes the genitive form, as 
Viola Muhlenbergiti, V. Nuttallii, &e. When such 
21 


[oe 


498 BOTANY. 


commemorative names are merely given in compli- 
ment to a botanist unconnected with the discovery 
or history of the plant, the adjective form is prefer- 
red; as Carex Torreyana, C. Hookeriana, &c.: but 
this rule is not universally followed. Specific names 
are sometimes substantive; as Ranunculus Flammula, 
Hypericum Sarothra, Linaria Cymbalaria, &e.: when 
they do not necessarily accord with the genus in 
gender. These, as well as all specific names derived 
from those of persons or countries, should always be 
written with a capital initial letter. 

History oF THE Scrrnce.—Of the two general 
divisions of botany, the physiological or philoso- 
phical is the elder. ‘ Before the Greek philoso- 
phers attempted to distinguish classes and species 
of plants, they examined the laws of vegetable 
life, the difference of plants from animals, and, as 
far as it could be done with the naked eye, their 
structure. Theophrastus of Eresus is the creator 
of philosophical botany, which he treated on a 
great and original plan. From the writings of 
the Alexandrians, and from original observations, 
Dioscorides of Anazarba, in the first century of 
the Christian era, compiled a work, which con- 
tains imperfect descriptions of about 1,200 plants, 
the medical qualities of which were more attend- 
ed'to by the author than the description of their 
characteristics or their philosophical classifica- 
tion. This work continued, for 15 centuries, the 
only source of botanical knowledge. The Persian 
and Arabian physicians added about 200 plants, 
which were unknown to the Greeks, and, conse- 
quently the number of known plants, at the time 
of the revival of letters, was about 1,400. Ger- 
many has the merit of having founded historical 
botany. The obvious imperfections of Dioscori- 
des, when the plants of Germany came to be in- 
vestigated, and the extravagances into which 
those persons fell who attempted to apply his 
descriptions to German plants, impelled Hierony- 
mus of Brunswick, Otho Braunfelsius, Leon. Fuch- 


-sius, Hieron. Tragus and Conrad Gesner, to ex- 


amine the vegetable productions of their country, 
independently of Dioscorides, and to represent 
them in wood-cuts. Gesner first started the idea 
that the parts of fructification were the most 
essential, and that plants must be classified with 
reference to them. They were followed, in the 
16th century, by the Italians, Peter Matthiolus, 
Andr. Czesalpinus, Prosp. Alpinus and Fab. Oo- 
lumna; the Belgians, Dodonzus, Clusius, and 
Lobelius. Among the botanists of this period, 
who extended the science by their labours in 
collecting specimens, are the French Dalechamp, 
the English Gerard, the German Joach. Camera- 
rius, Tabernemontanus and John Bauhin, whose 
brother Gaspard not only increased the number 
of known plants by numerous discoveries, but 
endeavoured to reform the nomenclature, which 
had become much confused by the multiplication 
of names of the same plant. These are the 
fathers of botany, whose standard works still 
reward examination. By the exertions of these 
men, the number of known plants, at the begin- 
ning of the 17th century, amounted to 5,500. 
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The necessity of classification increased with the 
quantity of materials. Lobelius and John Bau- 
hin adopted the natural division of trees, grasses, 
&c., without reference to any general principle. 
Andreas Czesalpinus, by the advice of Conrad 
Gesner, fixed upon the fruit and the seed as the 
foundation of a classification, which is still re- 
tained by many of his followers, who are called 
fructists. In the 17th century, new methods 
were introduced by Robert Morison and John 
Ray; the latter of whom attended to the struc- 
ture of the corolla and its parts, while Rivinus 
considered only the regularity or irregularity of 
its shape, and Tournefort its resemblance to other 
objects. The number of known plants was in- 
creased by Morison, Plukenet, Barrelier, Boccone, 
van Rheede, Petiver, and Plumier. In the 17th 
century, the foundation of botanical anatomy was 
laid by Grew and Malpighi; botanical chemistry 
was founded by Homberg, Dodart, and Mariotte; 
and the difference of sex was discovered by Grew, 
Morland, and Rud. Jak. Camerarius. This dis- 
covery Micheli attempted to extend even to the 
lower degrees of organization, moss, lichens, and 
sponges. ‘l'o such predecessors, and to the great 
collectors of herbariums, Rumphius, Parkinson, 
Sloane, Flacourt, Sommelyn, Buxbaum, Ammann 
and Feuillée, the immortal Linnzus was indebted 
in part for the idea on which his system was 
founded, and for his great stores of botanical 
knowledge. When the first edition of his‘ Species 
Plantarum’ was published, he was acquainted 
with 7,300 species; in the second edition, with 
8,800. If we consider that a moderate herbarium 
now contains from 11,000 to 12,000 species, we 
must be astonished at the increase in the num- 
ber of known plants in 60 years. The two sexes 
of Linnzeus were afterwards extended, by Dille- 
nius, Schmidel, and Hedwig, to the imperfect 
vegetables. This system was opposed by Adan- 
son, Alston, and Haller; it was extended still 
farther by Schreber, Scopoli, Crantz, and Jacquin. 
In the 18th century, numerous discoveries in the 
vegetable world were made by John Burmann, 
J. G. Gmelin, Pallas, Forskall, Forster, Hassel- 
quist, Browne, Jacquin, Aublet, Sommerson, 
Stahl, Swartz, and Aiton. Vegetable physiology 
was enlarged and enriched with new discoveries 
by Bonnet, Duhamel, Hill, Koelreuter, and Sen- 
ebier, and thus botany approached its present 
degree of improvement. 

BOTHY. The apartment in a farmery, in- 
habited by unmarried ploughmen. It serves at 
once as kitchen, eating-room, and sleeping-room ; 
and, both in its furniture and its character, pos- 
sesses more resemblance to a barrack-room than 
to a proper domicile of farm-servants. Its in- 
mates are usually all the unmarried ploughmen 
of the farm; every two of them have a bed and 
bed-clothes in the apartment; and the whole 
body cook for themselves, and live together al- 
most as if they formed a bachelor establishment 
on an island inaccessible to the rest of their spe- 
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cies. All receive their chief wages in the form 
of a proper allowance of each kind of requisite 
provisions, fuel, and other necessaries of life ; and 
the several individuals receive separate amounts 
of money wages, proportioned to their real or 
reputed skill as ploughmen. The heartless 
bothy-system, as this mode of ploughman life is 
called, prevails somewhat extensively in some of 
the best farming districts of Scotland ; and is cer- 
tainly a most undesirable substitute for the good, 
old, cordial practice of treating unmarried plough- 
men as servant-members of the farmer’s family. 
BOTRYTIS. A genus of minute parasitic 
fungi, forming the type of a subdivision of fungi 
called Botrytidei, and belonging to the tribe 
Coniomycetes. The other genera of the sub- 
division are four in number, but they comprise 
only about sixteen known species, and appear to 
have been imperfectly observed. The genus 
botrytis comprises about twenty known British 
species, and nearly as many known foreign spe- 
cies; it possesses considerable interest, in con- 
nexion with the habits of several of its species; 
and it has borrowed an additional but fictitious 
interest from a mistaken identification of it with 
mildew. Its spores, when seen through the 
| microscope, appear to be clustered somewhat in 
the manner of grapes, and are alluded to in the 
name botrytis, which means a bunch of grapes. 
Two of the species, diffusa and nigra, are mi- 
nutely conspicuous ; but all the other species 
are strictly microscopic, or can be discriminated 
by the naked eye only as they are segregated in 
sheets or masses. The plants consist of little 
cells adhering end to end, one part lying pros- 
trate on the vegetable substance to which they 
are attached ; and another part rising erect, and 
bearing the spores on its extremity. B. diffusa 
grows on rotten herbaceous stems, has a white 
colour, and appears like broad tufts. B. effusa 
grows on the lower side of living leaves, has a 
purple-greyish colour, and appears like spots. ZB. 
|| negra grows on rotten trunks, has a black colour, 
and appears like dusty powder. JB. leucosperma 
grows on rotten pears, has a grey colour, and ap- 
pears like woolly tufts. . dateritia grows on 
hollow potatoes, has a brick-red colour, and ap- 
pears likeathin patch. JB. infestans has recently 
challenged attention, and acquired notoriety, 
from its prevalence on the potato crop. Most of 
the other species grow on decaying vegetables. 
BOTS, Borruies, or Gaprures,—scientifically 
Gistride. A tribe of dipterous insects, well known 
to farmers for the annoyance which several of 
their species give to sheep, oxen, and horses. The 
perfect insects are short-lived, and seldom seen; 
and the larvee spend most of their existence un- 
der the skin, within the stomach, or otherwise 
in the interior of ruminating animals. Yet the 
whole tribe, in all the stages of existence, is re- 
markable for extraordinary habits, nice mechani- 
cal adjustments, and a general character of won- 
ie instinct and beautiful organization. Two 
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genera particularly challenge the farmer’s notice, 
Gasterophilus and Gistrus ; and these differ from 
each other principally in the latter having trans- 
verse neryures towards the apex of the wings 
closing the cells, and in its wing-scales or wing- 
lets being so very large as to cover the whole of 
the halteres. The gasterophilus was constituted 
a separate genus by Dr. Leach; and it includes 
five British species, and possesses a bad pre-emi- 
nence for its constant and instinctive infesting | 
of the horse. The antenne are inserted in a 
cavity of the face; the eyes, in both sexes, are 
equally distant ; the mouth is either a-wanting, 
or consists of an indistinct linear opening, with- 
out the usual appendages; the alimentary canal 
has no opening at the anterior extremity; and 
the posterior margin of the wings has no trans- 
verse nervures. 

The great spotted horse-bot, Gasterophilus equ, 
is one of the largest and by far the most com- 
mon, not only of the genus, but of the tribe. Its 
length is about seven lines; its general colour is 
clear yellowish -brown; its head is broad and 
obtuse; its thorax has a somewhat greyish col- 
our ; its abdomen is rusty brown, with a tinge 
of yellow, and a series of dorsal spots; and its 
wings are whitish, with a black undulated trans- 
verse fascia behind the middle. The female, in 
a series of sudden descents or dartings, deposits 
her eggs upon the hair of some part of the horse, 
within reach of his mouth, making them in- 
stantly adhere by means of a glutinous secretion 
which she gives out along with them, and some- 
times depositing upon a single horse so many 
as four hundred or five hundred eggs. Each egg 
is somewhat conical in shape, the attached end 
forming the apex; and, when seen through a 
magnifying glass, is shagreened on the surface 
with transverse and longitudinal strie. The 
horse, in licking himself, takes up a considerable | 
proportion of the eggs with his tongue; the eggs | 
disclose their animated contents either while on | 
the tongue, or very speedily after passing into the 
stomach ; and the larve immediately attach 
themselves to the stomach’s inner tissue, and | 
there remain in security, from the end of | 
summer or beginning of autumn, till late in 
spring, enjoying a temperature of about 102° of 
Fahrenheit, suffering no injury from the action 
of the gastric juices, feeding upon the mucus or 
the chyme, and gradually though slowly growing 
to maturity of size. Each larva is shaped some- 
what like a flask or elongated bag ; it has a pale 
yellowish colour; it possesses at the sides of its 
mouth two hooks, with which it anchors itself to 
the stomach’s membrane ; and it is engirdled 
with several belts or rings of spinelets and pro- 
jecting points, by means of which it regains its 
position when, at any time, it accidentally loses 
its hold. When it attains maturity, it disen- 
gages itself from its anchorage, is carried with 
the horse’s food into the villous portion of the 
stomach, passes out of it with the chyme, and is 


000 


evacuated with the dung ‘The ejected maggot 
seeks a place of shelter, buries itself in the 
ground, and contracts and changes into a chry- 
salis; the insect, in this latter form, resembles 
the larva in shape, but is more rigid, and has a 
reddish-brown colour; and, after lying for a few 
weeks inactive, it escapes by the narrow end of 
the pupa-case, and assumes its final form of an 
imago or a fly. 

Many stern opinions have been entertained as 
to excessive injuries done to the horse by the 
great common bot which we have described, and 
as to the desirableness of using strong medi- 


| cinal means for destroying the insect; but all 
| such opinions, in the matured judgment of mo- 
| dern farriers, are very nearly without foundation. 


“The bots,’ says Mr. Youatt, “ cannot, while 
they inhabit the stomach of the horse, give the 


| animal any pain, for they have fastened on the 


cuticular and insensible coat. They cannot 
stimulate the stomach and increase its digestive 


| power, for they are not on the digestive portion 
| of the stomach. They cannot, by their rough- 


ness, assist the trituration or rubbing down of 
the food, for no such office is performed in that 
part of the stomach—the food is softened, not 
rubbed down. They cannot be injurious to the 
horse, for he enjoys the most perfect health when 
the cuticular part of his stomach is filled with 
them, and their presence is not even suspected 
until they appear at the anus. They cannot be 
removed by medicine, because they are not in 
that part of the stomach to which medicine is 
usually conveyed ; and if they were, their mouths 
are too deeply buried in the mucus for any medi- 
cine, that can safely be administered, to affect 
them ; and, last of all, in due course of time they 
detach themselves and come away. Therefore, 
the wise man will leave them to themselves, or 
content himself with picking them off when they 
collect under the tail and annoy the animal.” 
Yet the consequences to the horse, and through 
him to man, might have been very disastrous if 
those protecting laws to which Mr. Youatt refers 
had not been established by the infinitely wise 
Creator of animals and of animal instincts, or 
even if very powerful checks had not been placed 
in constant operation upon the multiplication 
of the insects. “It is fortunate,’ remarks Mr. 
Clark, “ for the animals infested by these insects, 
or rather most beautifully ordained, that their 
numbers are much reduced, and kept within due 
limits, by the hazards they are exposed to in the 
singular round of their propagation.” Some of 
the eggs, in the very act of their deposition, are 
shaken off by the movements of the horse ; some, 
though firmly deposited, are not taken up by the 
horse, or are externally hatched from the action 
of rain or other moisture, and in consequence 
perish; many are destroyed during the horse’s 
process of mastication; many fail to make a 
lodgment in the stomach, but pass on to the in- 
testines; and not a few of the matured larvee are 
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dropped in such situations as to be crushed by 
the horse’s foot, picked up by birds, or unable to 
find a suitable retreat for their transmutation 
into chrysalides. Altogether, one hundred or 
upwards perish in the state of either egg or larva, 
for every individual which attains the perfect 
condition of the fly. 

The red-tailed horse-bot, Gasterophilus hemor- 
rhoidalis, also infests the horse, but in a different 
manner from the great spotted horse-bot, and is 
not. much more than one-half of the size of that 
fly. Its forehead is white; its eyes are brown; its 
thorax is black in the centre, brownish on the 
sides, and thinly pubescent ; its abdomen is 
white at the base, black in the middle, and red- 
dish-yellow at the extremity; its legs are pale ; 
and its wings are unspotted. Its eggs somewhat 
resemble those of the great spotted horse-bot, but 
are so elongated at the apex as to have the ap- 
pearance of standing upon footstalks; and they 


are attached, not to the hairs of the horse, but. 


to his lips. The horse suffers great annoyance 
from the deposition of the eggs, and offers it an 
angry resistance. Whenever a fly approaches 
his lips, he tosses his head, gallops away if he 


can, and dashes his tormentor, if possible, into | 
water ; and, when an egg is deposited upon him, | 
he shows great agitation, rubs his mouth against | 
the ground or upon his forelegs, and frequently © 


makes outward strokes with his forefoot. The 
larvee are smaller, rounder, and proportionally 
longer than those of the great spotted horse-bot ; 
and they attach themselves, in exactly the same 


manner, to the membrane of the stomach; but, 
before making their exit from the intestines, 
they attach themselves for a considerable time 
to the rectum, and there occasion the horse so 
great uneasiness as to make him often kick, and 
sometimes to render his movements awkward.— 
Three other species of gasterophili—designated 
nasalis, salutiferus, and Clarkii—occur in Britain, 
but are so comparatively rare as not to challenge 
description. 

The ox-bot, Gvstrus bovis, is a very annoying 
insect ; and, as its name implies, it usually in- 
fests animals of the ox species. It is about the 
same size as the great spotted horse-bot, or rather 
larger; its forehead is white, and densely hairy ; 
its thorax is yellow in front, black in the middle, 
and ash-coloured behind; its abdomen has an 
apex with tawny-yellow hairs, and a black fascia 
in the middle, and is ash-coloured at the base ; 
its wing-scales are white and very large; and its 
legs are black and tarsi pale. Its eggs are depo- 
sited either on the skin, or in oviposital per- 
foration through it; and its larve grow beneath 
the skin, principally along the sides of the ox’s 
spine, and occasionally on his loins, and cause 
tumours or abscesses analogous to the galls on 
the leaves of willows and other trees, but often 
as large as pigeons’ eggs. When cattle are at- 
tacked by the fly, they frequently become furious, 
bellowing with violence, and running off at their 


BOTS. 


utmost speed, with extended tail and outstretched 
neck ; and if attacked when yoked to the plough, 
they instantly become so unmanageable that 
many ploughs used to be provided with a con- 
trivance for giving them immediate liberation. 
A herd of cattle when almost driven home have 
been struck with such terror by meeting an ox- 
bot, that they instantly wheeled about, ran off 
in a brisk retreat, and defied the shouts, sticks, 
and stones of their drivers, till they found pro- 
tection in a pond of water; and frequently a 
team of oxen, when attacked at their work in 


| the field by a bot, and not instantly liberated by 


means of the contrivance to which we have re- 
ferred, have fled with the plough at their heels, 
totally regardless of both their driver and the 
enormous encumbrance upon their flight. The 
larva of the ox-bot has an oblong-oval shape ; it 
consists of eleven segments formed by transverse 
bands, which are crossed at the sides by longi- 
tudinal lines; and it has, on each side of every 
segment, a distinct spiracle or breathing-hole. 
A cyst or minute cell within the substance of 
the skin is the abode of the young larva, and 
the commencement of the abscess or tumour; 
this gradually enlarges with the growth of the 


_ larva; a secretion of pus, occasioned by the local 
| irritation, supplies the insect with food; and a 
| minute opening on the crown of the tumour, 


permits the insect to place the extremity of its 
principal air-tube in contact with the atmo- 
sphere, and afterwards, at the season of maturity, 
to withdraw its whole body from the tumour, 
A curious and very beautiful instinct incites 


| every larva, when about to become a chrysalis, 
|| to withdraw from its nidus, neither during the 


night when it would perish before it could get a 
place of refuge, nor during the heat of the day 


_ when it would be destroyed by the intensity of 


the sun’s rays, but exactly at the time of the 
morning when temperature and other circum- 
stances are most suitable to its condition. In 
its earlier stages of existence, the larva is white 
like that of most other flies; in the later stages, 


| it darkens in colour till it becomes almost black ; 
| and, on its passing into the pupa-state, it js trans- 


muted into so rigid a chrysalis, that the fly, when 
perfected, escapes from it only through a won- 
derful contrivance in its formation, resembling, 
in microscopic miniature, the lid of a snuff-box. 
The tumours occasioned in the skin of cattle 
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by the ox-bot have long been popularly regarded 
as a disease under the name of warbles, wormals, 
or womils ; and in the years 1823 and 1824, they 
were so exceedingly numerous and virulent 
upon the cattle of the department of Loiret in 
France, as to occasion fever, inflammation, and 
death. Except in rare instances, however, war- 
bles do not affect the healthy condition of cattle, 
but, on the contrary, are regarded by butchers 
as indications of soundness and strength. Yet 
hides which have been affected with warbles are 


irretrievably damaged, and are readily and greatly 


BOTTOM HEAT. 
depreciated by the tanner; the tortures, too, 
which cattle suffer at the deposition of the eggs, 
are injurious to their welfare, and sometimes oc- 
casion considerable accidents ; and, for these rea- 
sons, efforts ought to be made, in every district, 
to exterminate or at least keep down the bot. 
Either the insertion of a red-hot needle, or the 
application of a little corrosive liquor, or squeez- 
ing out and crushing with the finger and thumb, 
will kill the larve; and if all the farmers of a 
district would examine their cattle and destroy 
the larvee, warbles would speedily become very 
rare. Yet Linnzeus, Bracy Clark, and other 
eminent naturalists, contend—on principles which 
certainly harmonize well with the general laws 
of utility and beneficence which govern all the 
works of the all-wise Creator—that all kinds of 
bots, instead of being on the whole pernicious, 
are positively beneficial to the general health of 
the animals which they infest. 

The sheep-bot, Gistrus ovis, is the only other 
species which we require to notice. Its length 
is scarcely five lines ; its forehead has a dusky-red 
colour, with a blackish depression; its antennee 
are black ; its thorax is ash-grey, with numerous 
small, black, hairy warts; its abdomen is a vari- 


egated silky-white and light-yellow; its legs are | 


pale red; its wings are clear and unspotted; and 
its wing-scales are white and large. The eggs 
are supposed to be deposited on the margin of 
the nostrils of the sheep; and the deposition of 
them appears either to inflict or to occasion 
much pain,—and at all events is greatly dreaded 
by sheep, and attempted to be warded off by va- 
rious methods of defence. Sheep, when attacked, 
in dry hot weather, run into public roads, lie 
down upon the dusty ruts, and hold their heads 
close to the ground; or they continue to stand, 
and place their nose between their fore-legs al- 
most in contact with the ground; or, in an open 
field, they rush together into a dense assemblage, 
and so push their noses together or hold them to 


the ground, that only those on the outskirts of | 


the flock remain accessible to the fly. The larvae 
are soon hatched by the heat and moisture of the 
nostrils; they speedily effect a lodgment in the 
frontal maxillary and in other cavities of the 
face; they feed upon the pus which their irritat- 
ing presence occasions to be secreted ; and when 
they become full-grown, they drop through the 
nostrils, and seek an asylum of transformation 
into a pupa state, beneath some loose soil or in 
adhesion to a blade of grass—Clark’s Hssay on 
Bots.—Westwood’s Entomology—Papers of Mr. 
Duncan in Quarterly Journal of Agriculture — 
Youait on the Horse.—Cattle, in Inbrary of Usefut 
Knowledge —Bartle’s Farriery— White's Veteri- 
nary. 

BOTTOM HEAT. The heat maintained in 
brick pits by the fermentation of tanner’s bark, 
oak-leaves, stable-litter, or other vegetable mat- 
ter. It maintains a temperature of from 60° to 
90°, and has long been used by gardeners for 
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growing pine-apples, cucumbers, melons, and a 
great diversity of tropical plants, It came into 
use when the heating of hothouses could not be 
effected by any other known means but such as 
dried the air, and were altogether unsuited to 
succulent vegetables ; but it has been rendered 
wholly unnecessary by the modern methods of 
heating by means of steam and hot water pipes; 
and it continues to be used only where heating is 
not required on any considerable scale, or where 
ignorance and prejudice resist the triumphs of 
scientific improvement. See the article Bark- 
Bep. 

BOUDS. Weevils which breed in malt and 
grain. But the name is quite provincial. 

BOUND. The constipation or constriction of 
an animal. A horse or any other animal suffer- 
ing constipation in the bowels is popularly said 
to be bound ; and when subjected to other kinds 
of unnatural constriction, he is said to be hide- 
bound, hoof-bound, &c. 

BOUVARDIA. A genus of splendidly-flow- 
ering, evergreen, undershrubs, of the madder 
tribe. The three-leaved species, B. triphylla, was 
brought to Great Britain from Mexico in 1794, 
and has hitherto engrossed more attention than 
any other species ; but it includes two other va- 
rieties, pubescens and glabra. Both varieties usu- 
ally grow to the height of about 23 feet, and pro- 


| duce brilliant scarlet trumpet -shaped flowers, 


and may be so treated, by alternation of winter 
dormancy in the greenhouse and stimulating 
summer culture in the open air, as to bloom from 
April till the commencement of severe frost. 
Yet they have as vigorous a growth and offer as 
stout a resistance to frost as Fuschia coccinea, 
and may be kept in fine condition in the open 
air, simply by being cut down late in autumn, 
and having their roots and the base of their 
stem protected by leaves or litter during winter. 
They can readily be propagated by cuttings of 


| their roots, in strong soil, in fruiting pine-pots, 


in a hothouse temperature of between 60° and 
They have deservedly challenged general 
favour as among the most beautiful of our small 
flowering shrubs. Two other species, the various- 
coloured and the long-flowered, versicolor and 
longiflora, have been more recently introduced ; 
and the latter of these is peculiarly handsome, 


| but has less hardiness than the other species. 


BOVEY COAL. A brown coal or lignite found 
in England, and named from the place of its oc- 
currence. 

BOWELS. The intestines of an animal. They 
occupy a chief part of the abdomen, and serve 
important and complicated purposes in the ani- 


mal economy. But both the bowels themselves, 


and the functions which they perform, will be 
noticed in the article Intestines. The diseases 
of the bowels are various, and, in one or two in- 
stances, virulent, and often fatal. But they will 
be noticed in the articles InrnamMation, EnvTER- 
Iris, Conic, ENTANGLEMENT, INDTROSUSCEPTION, 
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Worms, Stonz, Hernra, Diarru@a, DysEnTERY, 
AND CoNSTIPATION. 

BOWER. A large umbrageous seat in a gar- 
den, shrubbery, or park. It may be square, 
semicircular, or of other form below, but is usu- 
ally more or less dome-shaped above; and it may 
consist either of a simple bench overhung by the 
interlaced branches of trees, or of elegant cabi- 
net-work, enclosed within a cage or trellis of in- 
tertwined climbing shrubs, and tastefully trained 
festoons. 

BOWS OF A SADDLE. Two pieces of wood 
laid archwise to fit the upper part of the horse’s 
back, and to give the saddle its proper form, and 
keep it steady. 

BOX. A vessel for containing any dry mate- 
rial,—usually a square wooden vessel with a lid, 
for holding or packing any articles which are not 
liquid. But few English words have more nu- 
merous and conflicting meanings, whether clas- 
sical, colloquial, or technical. Some wooden ves- 
sels, as chests and trunks, are not boxes; some 
boxes, as those for carrying snuff in the pocket, 
are not wooden vessels; many kinds of boxes, as 
the box of a stage coach, the box of a wheel, the 
box of a plough, and the box of a bridge, are pro- 
perly not vessels at all; and some figurative 
boxes, such as blows and difficulties, have no con- 
ceivable analogy to literal boxes. The box of a 
wheel is the cavity in which the axis turns ; and 
the box of a plough is the cross piece which sup- 
ports the two crow-staves. 
see the article Box-Trur. 

BOX-CHURN. See Cuurn. 

BOX DRAIN. A drain so built that a verti- 
cal section of it has the same outline as that of a 
box. Its sides are upright ; and its cover is flat. 
See the article Drainina. 


BOX-ELDER,—botanically Wegundo. A genus | 


of ornamental timber trees, of the maple tribe. 
They were formerly classed as maples, under the 
designations of Acer negundo and Acer fraxini- 
folium ; but they are readily distinguishable from 
all true maples by the resemblance of their leaves 
to those of the ash-tree. The American or ash- 
leaved species, Vegundo Americanum or Negundo 
fraxinifolium, was introduced to Great Britain 
from North America in 1688. It usually attains 
a height of about 35 or 40 feet; and its leaves 
have a pale green colour, and give an agreeable 
variety of tint to a mixture of park trees; but 
its branches, in any exposed situation, are liable 
to be split and broken by the winds. Its timber 
serves the same purposes as that of the sycamore 
maple. This tree may be propagated from either 
layers, cuttings, or keys. A well established va- 
riety of it is called the curled box-elder,—W. /f. 
crispum. Two other species are known to bo- 
tanists. 

BOX-THORN,—botanically Zycium. A genus 
of ornamental shrubs, of the nightshade family. 
Nearly twenty species have been introduced to 
Great Britain from the Cape of Good Hope, China, 


For the plant box, | 
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North America, Peru, Barbary, Siberia, and the 
south of Kurope; and about ten other species are 
known to botanists. One of the introduced spe- 
cies, the African, is a small deciduous tree ; three, 
the rigid, the fleshy, and the small-leaved, are 
deciduous shrubs; six, the slender, the tetran- 
drous, the ashy, the horrid, the Carolina, and the 
Boerhaavia-leaved, are evergreen shrubs; one, 
Shaw’s, is an evergreen climber; and the others 
are deciduous climbers. The evergreen climber 
and three of the evergreen shrubs are half-ten- 
der; and all the rest are quite hardy. We shall 
particularly notice only two as specimens of the 
whole. 

The Barbary box-thorn, Zycium Barbarum, is 
a native of various countries of Africa, Asia, and 
Hurope, and was introduced to Great Britain 
from Barbary in 1696. It isa deciduous climber, 
and usually attains a height of about 12 or 16 
feet ; but it has such rambling habits that, if let 
alone for a few years, it will overspread every- 
thing in its vicinity. Its branches are very nu- 
merous, exceedingly spreading, so rapid in growth 
as to shoot 12 or 16 feet in a single season, and 
so stoloniferous that, if allowed to trail upon the 
ground, they will strike root and send up a whole 
crop of young shoots. The branches are covered 
with a grey or whitish bark ; the leaves have a 
thick consistence, and a light whitish green 
colour,— grow by threes on all sides of the 
branches,— and are oval spear-shaped, very 
smooth, a little glossy, and often do not fall till 
the middle of winter; large spines, of a foot or 
more in length, and garnished with single, alter- 
nate leaves, cover the stem and the older branches, 
and many short, sharp, whitish spines stand near 
the ends of the shoots ; and the flowers are small, 
have a purplish or violet colour, grow singly on 
short footstalks at the joints, and appear from 
May till August, or even bloom in a succession 
till the commencement of severe frost. 

Shaw’s box-thorn, Lyctwm Shawii, was intro- 
duced from the Cape of Good Hope in 1700. It 
is a half-tender climbing evergreen, and usually 
attains a height of about 8 or 9 feet. It has a 
low shrubby appearance; its branches rise up- 
ward from the ground, and are covered with a 
dark green bark, and armed with strong, short, 
binate thorns; its leaves are heart-shaped, not 
much larger than those of the box-tree, of the 
same consistence and colour, terminating in acute 
points, and standing on short footstalks, in oppo- 
site pairs; and its flowers are small, white, and 
odoriferous, stand in groups of five or six on 
short slender footstalks, and appear in July and 
August. This plant is preserved through the 
winter under a common frame; and is propagated 
from cuttings. 

BOX-TREE,—botanically Buaus. A genus of 
hardy evergreen shrubs, of the spurge tribe. The 
common box, Buaus sempervirens, is at once ex- 
ceedingly well-known, eminently beautiful, and 
very variously useful. It grows wild on some of 
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the chalk hills of England, and in most parts of 
Kurope, but attains its greatest size near the 
shores of the Mediterranean. Extensive planta- 
tions of it were made, by the Earl of Arundel, at 
Boxhill in Surrey; and the clearings of these 
plantations in the year 1815 produced upwards 
of £10,000. Woods and groves of it appear to 
have formerly existed in several districts of Eng- 
land; and had they not been swept away by un- 
calculating operations in georgy, they would pro- 
bably have, at this day, been more profitable than 
any other possible produce of the soil. The box- 
tree flourishes on very poor soils and in bleak 
situations, and is there far more worthy of the 
planter’s notice than any known ligneous plant 
cultivated in Great Britain; and even on the 
best soils and in the choicest situations, it would 
probably make as remunerating a return as any 
other tree except the oak, the ash, the elm, and 
the beech. The plantations of it at Boxhill were 
long ago as remarkable for their thriving condi- 
tion as for their extent; yet the soil is a poor, 
thin-skinned, chalky loam, and the situation is 
high, unsheltered, and singularly churlish. The 
box-tree thrives alike in poor soil and in rich, in 
an open district and amidst choking shelter ; and 
so remarkably patient is it of the shade and drip 
of other trees, that it may occasionally be seen as 
healthful and luxuriant in a neglected grove or 
under a perfect canopy of foliage as on the breezy 
summit of an unsheltered hillock. It might be 
most advantageously raised as underwood to the 
oak, and form an admirable cover to game. It 
has long and most deservedly held a prominent 
place among the ornaments of the shrubbery; 
and while one of the most common, is not the 
least handsome, of our dendritic evergreens. Its 
deep and glossy verdure, its small, neat, profuse 
foliage, the swelling softness of its outline, and 
the richness and delicacy of its general appear- 
ance, render it both grateful and attractive during 
the leafless period of deciduous trees. 

The timber of the box-tree is yellowish, close 
grained, very heavy, and very hard, cuts much 
better than other wood, takes a very fine polish, 
is exceedingly durable, and sells in the market 
for a very high price. It is the timber used in 
wood-engraving ; it is used much in turnery, and 
very extensively in the manufacture of musical 
and mathematical instruments ; it is employed 
in France for making combs, knife-handles, and 
other small articles ; and it has of late years come 
into such increased demand in England as to be 
a considerable article of exportation from the 
Mediterranean. The value of English boxwood 
in 1785 was 16s. per cwt.; and that of Turkey 
boxwood, during the last few years, has been 
from £7 to £14 per ton Boxwood, according to 
a statement made by M. Du Petit Thouars to the 
Philomathic Society of Paris, is more extensively 
used than hops by the Parisian brewers; and it 
probably owes its successful substitution of hops 
to its containing a powerful chemical principle, 
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of a bitter taste and sudorific properties, now 
known to chemists under the name of buxinia. 
It was formerly used instead of guiacum, as a su- 
dorific in rheumatism; but is now seldom or 
never prescribed. An oil obtainable from the 
root was formerly used as a remedy for tooth- 
ache; but was superseded first partially by other 
essential oils and by pungent tinctures, and next 
wholly by creosote. Olivier de Serres recom- 
mends the leaves and branches of boxwood as by 
far the best manure for the vine, both because it 
is very common in some vinous countries, and 
because it yields by decay an unparalleledly large 
quantity of vegetable mould. 

Though the common box is regarded as but 
one species, it comprises several permanent and 
rather widely different varieties, and also an 


| undetermined number of subvarieties or of fluc- 


tuating and slightly defined varieties. The broad- 
leaved common box may be regarded as the nor- 
mal Luxus sempervirens ; and, as its name im- 
plies, is characterized by the breadth and large- 
nessofitsleaves. It assumes a tree-like character, 
and, though usually attaining a height of only 
about 8 feet, it rises, under good culture, to the 
height of 15 or 20 feet. Its branches have a yel- 
lowish hue; and its leaves are smooth and shin- 
ing, and grow in naturally opposite pairs.—The 
narrow-leaved box, Buxus angustifolia, comprises 
several subvarieties, which differ from one ano- 
ther chiefly in the size of their leaves. The 
smallest-leaved subvariety may be viewed as the 
normal one; and this is of rather lower growth, 
and has more numerous and slender branches, 
than the broad-leaved box. It naturally forms 
itself into a regular head, and assumes an air of 
slenderness and delicacy. Its leaves are very 
small and narrow, not so shining as those of the 
broad-leaved box, but far more numerous.—The 
variegated box comprises two distinct subva- 


 rieties, the gold-striped and the silver-striped. 
| These are usually regarded as mere variegations 


of the broad-leaved box; but they differ from it, 
not only in the stripedness of their leaves, but 
also in their manner of growth, and in the deli- 
cacy of their configuration. Though quite as tall 
as the common box, their branches are weaker 
and more slender, and, in many instances, assume 
a pendulous character, while those of the common 
box are always straight and upright. Both the 
variegation of the leaves, and the greater delicacy 
of conformation, render these subvarieties parti- 
cular favourites in shrubberies and mixed gar- 
dens.—The gold-edged variety considerably re- 
sembles the broad-leaved in robustness and gene- 
ral outline; its branches are strong and upright, 
and have a less green or more yellowish bark 
than those of the broad-leaved box ; and its leaves 
are tipped or edged with yellow.—The curl-leaved 
striped box takes its name from the circumstance 
of its leaves being a little waved. Itis both a 
distinct and a rare variety, has a rather lower 
growth than the broad-leaved box, acquires a 
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luscious appearance from the curliness and vari- 


egation of its leaves, and has justly been pro- 
nounced pleasing, truly beautiful, and very ele- 
gant.—The dwarf or subshrubby box, Buxus sem- 
pervirens suffruticosa, is the universally known 
variety which forms so exquisite and so generally 
used an edging for garden beds and borders. It 
is simply but unconquerably distinguished by its 
mere dwarfishness ; for it seldom attains a height 
of more than about 12 or 15 inches, and cannot, 
by any known application of culture, be either 
forced or coaxed out of its dwarfish habit. 

The balearic box, Bucus balearica, grows wild 
in the islands and on the shores of the Mediter- 
ranean, and was introduced to Great Britain 
from Minorca in 1780. It attains about the same 


height as the normal variety of the common box, | 


but differs considerably from it im appearance. 
Its timber is coarser and of a brighter yellow 
colour than that of the common box; and is be- 
lieved to constitute the inferior kinds of boxwood 
timber imported to England from Turkey.—The 
Chinese-box, Buxus chinensis, was introduced 
from China in 1802. It requires greenhouse 


protection, and never rises to one-half the height | 
of the common box.—The southern box, Buzus | 


australis, was introduced from New Holland in 
1820. It also is a greenhouse plant, but it attains 
about double the height of the Chinese box. 

The several species and the permanent varieties 
of box may be propagated from seeds; and when 


thus raised, and afterwards properly cultivated, | 


will attain their maximum size. 


The seeds | 


should be gathered when just ripe, and ready to | 


burst out of their cells ; and should, soon after- 
wards, be sown about half an inch deep, in a bed 
of light sandy earth. The young plants ought 
to appear next spring, but sometimes will not 


appear till next again; and, in the latter case, — 
the seed-bed ought to be kept free from weeds, — 


and to be gently watered in dry weather. Young 


plants require also to be occasionally watered — 


during the summer after they come up; and they 
ought to remain two or three years in the seed-bed 
before being removed to the nursery.—All the 
kinds of box except the dwarf may be propagated 
from cuttings. The cuttings ought to be about 


a foot in length, of one year and two years wood, | 


—if possible slips of one year with knees of two 


years; they ought to be inserted half their length | 


in the ground, at distances of four inches from | 


one another; and they may be planted during any 


moist open weather of winter, but succeed best | 
when planted immediately after the first autum- | 


nal rains. They ought to stand till about the 


third year, to be transplanted to the nursery | 


during any open weather between August and 
April, and to be placed in nursery rows at two 
feet from row to row and one foot from plant to 
plant.—Many plants of most kinds of box propa- 
gate themselves by layering ; for whether borne 
down by the weight of their own foliage, or over- 
powered by a fall and lodgment of snow, they 
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lie in contact with the ground. This natural 
layering may of course be artificially imitated.— 
The dwarf box is propagated from its suckers. 
But the process of its propagation is so very easy 
and so generally known that it needs not to be 
described. 

BOXWOOD. See Box-Tree. 

BOYENING. The letting of cows’ milk toa 
professed milkman. The boyener, as the milk- 
man is called, pays a stipulated sum annually to 
the farmer for each boyened cow, and has the 
whole responsibility and charge of drawing and 
disposing of the milk; and the farmer provides 
him with lodging and implements, and gives all 
requisite pasturage, fodder, and housing to the 
cows. This curious practice is not uncommon in 
Ayrshire; and takes its name from the word 
boyn, which signifies a milk-pail. 

BRABEJUM. See Arrican ALMOND. 

BRACE. A pair or couple of bucks, hounds, 
partridges, or other animals; also, a piece of tim- 
ber or iron framed into a part of a building, or of 
any other structure, to support or strengthen it. 

BRACHYPODIUM. A genus of grasses, with 
terminal spikes, somewhat like those of wheat. 
Three species grow wild in Great Britain ; twelve 
species have been introduced from the south of 
Europe; one, from Tauria; three, from Germany; 
three, from respectively France, Barbary, and 
Mexico; and four or five more are known to bo- 
tanists. The winged species, Brachypodium pin- 
natum, formerly called Bromus pinnatus, is a per- 
ennial weed of the heaths of Britain, attains a 
height of about three feet, and flowers from June 
till August. The wood species, Brachypodiwm 
sylvaticum, formerly called Bromus sylvaticus, is a 
perennial weed of the hedges of Britain, attains 
a height of about two feet, and flowers from June 
till August. The loliaceous species, Brachypodium 
loliaceum, formerly called Triticum loliacewm, is 
an annual weed of the sea-coasts of Britain, at- 
tains a height of about one foot, and flowers in 
June and July. Most of the introduced species 
are quite destitute of interest; eight or nine of 
them are very dwarfish ; and two, B. Halleri and 
B. tenuiculum, are curious annuals. Specimens 
of the winged, the wood, and the two-spiked spe- 
cies—the last a perennial of about a foot in height 
from the south of Europe—are preserved in the 
museum of the Highland Society. The name 
Brachypodium is compounded of two Greek words 


strike root from almost all their branches which 


which signify ‘a short foot.’ 

BRACKEN. See Brake and Fury. 

BRACT, or Bractna. A floral leaf on the 
axis or footstalk of a flower. In many instances, 
it is situated on the stem of the footstalk, at its 
axis or base, and appears to the eye as if giving 
it mechanical support; in other instances, as in 
all the nigellze and some of the hellebori, it is 
situated so near the flower as to be distinguish- 
able from a calyx chiefly by its enduring as long 
as many of the common leaves, while a calyx 
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fades at the decay of the flower or the maturing 
of the fruit ; and in a few instances, it is situated 
either on the calyx itself, as in several species of 
mussenda, or even on the fruit, as in several 
varieties of the pear. The bract of most plants 
is shaped like a leaf, though not always like a 
leaf of its own plant; and that of others is shaped 
like respectively a calyx, a scale, a thorn, and a 
flask. In most plants, it is green; in some, it is 
tinged with various shades and tints; in the lime 
tree, it is a pale yellow; in Salvia Horminum, it 
is a fine purple; and in Bartsia Coccinea, it is a 
brilliant scarlet. 

BRAIN. ‘The brain is a soft substance, partly 
reddish-grey and partly whitish, situated in the 
skull, penetrated by numerous veins, and invested 
by several membranes. Democritus and Anaxa- 
goras dissected this organ almost 3,000 years ago. 
Haller, Vicq d’Azir, and other anatomists in mo- 
dern times, have also dissected and investigated 
it without exhausting the subject. Between the 
skull and the substance of the brain three mem- 
branes are found. The outer one is called the 
dura mater. This is strong, dense, and elastic. It 
invests and supports the brain. The next which 
occurs is the tunica arachnoidea. This is of a 
pale white colour, yet in some degree transparent, 


very thin, and, in a healthy state, exhibits no | 


appearance of vessels. The membrane below 
this is called the pia mater. It covers the whole 
surface of the brain. It is very vascular, and a 
great portion of the blood which the brain re- 
ceives is spread out upon its surface in minute 
vessels. The brain consists of two principal 
parts, connected by delicate veins and fibres. 
The larger portion, the cerebrum, occupies, in 


men, the upper part of the head, and is seven or | 
eight times larger than the other, the cerebellum, | 
lying behind and below it. It rests on the bones | 


which form the cavities of the eyes, the bottom 
of. the skull and the tentorzwm, and projects be- 
hind over the cerebellum. On the whole exterior 
of the cerebrum there are convolutions, resembling 
the windings of the smallintestines. The exter- 
nal reddish substance of the brain is soft and 
vascular, and is called the cortical substance ; the 
internal is white, and is called the medullary sub- 
stance of the brain. This medulla consists of 
fibres, which are very different in different parts. 


The cerebellum lies below the cerebrum, in a pecu- | 
By examining the sur- | 


liar cavity of the skull. 
face, it is seen to be divided into a right and left 
lobe, by the spinal marrow lying between, but 
connected at the top and bottom. Like the cere- 
brum, it is surrounded by a vascular membrane, 
reddish-grey on the outside, and composed of a 
medullary substance within. In proportion to 
its size, also, it has a more extensive surface, and 
more of the vascular membrane, than the cere- 
brum. Ina horizontal section of it, we find par- 
allel curved portions of the cortical and the me- 
dullary substances alternating with each othey. 
Between the cortical and the medullary sub- 
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stance, there is always found, in the cerebellum, 
a third intermediate yellow substance. All the 
medulla of the cerebellum is also united in the 
middle by a thick cord. Experience teaches 
that, in the structure of the brain, irregularities 
are far more uncommon than in other parts of 
the human body. It is worthy of observation, 
that every part of the brain is exactly symmetri- 
cal with the part opposite. Hven those which 
lie in the middle, and are apparently single (the 
spinal marrow, for instance) consist, in fact, of 
two symmetrical portions. 

The total weight of the human brain is esti- 
mated at two or three pounds. It is larger and 
heavier in proportion to the youth of the subject; 
and in old age it becomes specifically lighter. In 
delirious affections, it is sometimes harder and 
sometimes less solid and softer. 

The proportion which the size of the brain 
bears to that of the entire body, varies greatly 
for different mammalia. Hven in the same in- 
dividual it will change with the degree of fat- 
ness, or with the age of the animal. As these 
circumstances cannot be supposed to affect the 
powers of the mind very materially, we may na- 
turaily inquire how the relative size of the brain, 
and of the entire body, can be assumed as the 
To enable 
the student to form his own conclusions on this 
subject, we annex the following table, showing 
the proportion that the size of the whole body 
bears to that of the brain in several animals :— 


The Squirrel monkey (Callithriz sciureus) as 22 to 1 


Capuchin monkey (Cebus eS Saye 
Striated monkey (Jacchus vulgaris) ... 28... 1 
Field mouse (Arvicola vulgaris) rol aa 
| Man, according as he is 
young or old as 22, 25, 30 and 36... 1 
| The Mole (Talpa Europea) as 35... 1 
| Coaita monkey (Ateles paniscus) . ... 41... 1 
Mouse (Mus musculus) 43... 1 
Varied monkey (Cercopithecus mona) .. -44...1 
Gibbon (Hylobates lar) ; 48 ... 1 
Collared Mangabey monkey 
(Cercopithecus Aithiops) . 50 GIS) lace! 
Rat (Mus decumanus) . co LOheee ol 
Ruffed Lemur (Lemur Macaco) . 84... 1 
Porpoise (Delphinus phocena) 50 BB cos I 
Great bat (Vespertilio Noctula) 5 OB cao Il 
Dolphin (Deiphinus 
delphis) as 25, 36, 66, and 102... 1 
Cia baboon (Papio Maimon) as 104... 1 
Barbary ape (dnuus magotus) -- 105... 1 
Ferret (Mustela furo) . SEARS loko ream | 
Rabbit (Lepus cuniculus) as 140, and 152... 1 
Cat (Felis catus) as 82, 94, and 156... 1 
Hedgehog (Erinaceus Burepeeus) as 168 ... 1 
Fox (Canis vulpes) 5 FAVS) cag I 
Calf (Bos taurus junior) Boo Pall) Gao 
Hare (Lepus timidus) 556 PPAS} So Il 
Wolf (Canis lupus) .. 230... 1 
Panther (Felis pardus) So OFT ode! 
_ Ass (Equus asinus) -- 254... 1 
Bear (Ursus arctos) . : 3 B80 740%). Goo I 
Beaver (Castor fiber) 290 ... 1 
Sheep (Ovis ariés) as 192, and 351 ... 1 
Marten ( Viverra martes) as 365 ... 1 
Dog (Canis familiaris) 
as 47, 50, 57, 154, 161 and 365... 1 
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Horse (Equus caballus) as 400 to 1 
Domestic hog (Sus scropha) Ue o5 1 
Elephant (Elephas Indicus) . 000... 1 
Wild boar. (Sus scropha) 672... 1 
Ox (Bos taurus) : 860 ... 1 


From the above table it would appear that the 
brain is proportionably largest in the smaller ani- 
mals. Man is surpassed in this respect only by 
a small number of mammalia, and these are lean 
and meagre. ‘The rodentia generally possess the 
largest proportional brain, and the pachydermata 
the smallest. It is very difficult, if not impos- 
sible, to arrive at these results with any great 
degree of accuracy, because the weight of the 
brain generally remains the same, while that of 
the body will vary considerably according as an 
animal is lean or fat. 

The proportion which the cerebrum bears to 
the cerebellum is, in 


The Squirrel monkey (Cali 
sciureus) 3 as 14 to 

Man : 568 : 

The ox (Bos taurus) : 
Dog (Canis familiaris) 
Wild boar (Sus scropha) . 
Horse (quus caballus) 
Cat (Felis catus) 
Hare (Lepus timidus) 
Sheep (Ovis aries) 


1 

1 

] 

1 

Soul 

all 

] 

] 

1 

Mouse (Mus musculus) 1 
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“It is @ common opinion,” observes Dr. Her- 
bert Mayo, “ that the front of the brain is the 
seat of the intellectual faculties ; yet in monkeys 
and in man the back part of the brain is that 
which has the largest relative size. The sheep, 
on the other hand, has an ample front to its 
brain, a large intellectual region, according to 
the phrenological theory, while its instinct of 
attachment to its young has a poor locality in 
its moderate posterior cerebral lobe. Has no- 
thing then been discovered to mark an essential 
superiority in the brain of man? ‘The question 
must, I believe, be answered in the negative. No 
physical condition, distinguishing the human 
brain from that of animals, and therefore fitting 
it to co-operate with a rational soul, has as yet 
been ascertained, or even plausibly conjectured 
to exist.” Physiologists have been led, in all 
ages, by that marked superiority of mental power 
which man possesses above the other animals, to 
seek in the structure of their brains for some 
corresponding difference. It was long supposed 
that man has the largest brain in comparison to 
his body; but the above tables show that he is 
surpassed by several quadrumana, and by the 
mouse. 

There is another point of comparison which 
seems to approach nearer to their actual com- 
parative intelligence, which was first proposed 
by Sommering. By comparing the quantity of 
the brain with that of the nerves arising from it, 
we ascertain more accurately the degree in which 
its purer intelligence excels its mere animal na- 
ture. “ Let us divide the brain into two parts ; 


= 
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| BRAIRD. 


. that which is immediately connected with the | make very profitable use of it as litter in their 


sensorial extremities of the nerves, which receives 
the impressions, and is therefore devoted to the 
purposes of animal existence. The second divi- 
sion will include the rest of the brain, which may 
be considered as connecting the functions of the 
nerves with the faculties of the mind. In pro- 
portion, then, as any animal possesses a larger 
share of the latter and more noble part—that is, 
in proportion as the organ of reflexion exceeds 
that of the external senses—may we expect to 
find the powers of the mind more vigorous and 
more clearly developed. In this point of view, 
Man is decidedly pre-eminent; here he excels all 
other animals which have hitherto been investi- 
gated.” Sommering found that the brain of man 
never weighed less than 2 lbs. 53 0z., while that 
of the horse never exceeded 1 lb. 4 oz. in weight. 
But the nerves arising from the brain of the 
horse were at least ten times larger than those 
in man. However ingenious this theory may be, 
it is not found to hold good in every instance ; 
and even if proved, it would still leave the na- 
ture of the union between mind and matter as 
mysterious and as incomprehensible as ever. 
The nerves of the mammalia bear a striking re- 
semblance in their disposition to those of man, 
with the exception of the olfactory nerves, which 
are large and hollow processes of the anterior 
lobes of the cerebrum, the cavities of which com- 
municate with the lateral ventricles of the brain. 

BRAIRD. The spring of annual or other her- 
baceous plants. When the unfolding plumules 
or first leaves of sown crops are vigorous and 
promising, they form what is technically called a 
good braird. 

BRAKE,—botanically Pteris. A large genus of 
beautiful ferns. Most areevergreen; and manyare 
cultivated in our hothouses for their singular ele- 
gance. Oneisanative of Great Britain; about forty 
have been introduced from foreign countries,— 
ranging from Siberia to New Zealand ; about 130 
have been scientifically described ; anda consider- 
able number which were formerly included in the 
genus are now distributed among the genera Tzeni- 
t's, Nothochlzena, Allosorus, Lonchitis, and Cheilan- 
thes. The aquiline or native British species, Péeris 
aquilina, grows in great abundance in the heathy 
wastes of most parts of Britain, and is well known 
to almost all our rural population under the 
names of bracken and breckin. Its root is peren- 
nial, long, tapering, creeping, and outwardly 
black ; its fronds are annual, more than tripli- 
cately pinnated, from one foot to six feet in 
height, but usually about three feet, with hori- 
zontal, spreading, light - green, smooth - ribbed 
branches; and its main stem is sharply angular, 
and wounds the hand which suddenly or firmly 
grasps it. This plant is often greatly damaged 
by severe spring frosts; and it cannot bear to be 
transplanted. The peasantry of many districts, 


cottage piggeries. One of the introduced, orna- 
mental, hothouse species, has simple fronds ; three 
have divided fronds; nine or ten have pinnate 
fronds; ten or eleven have bipinnate fronds ; and 
most of the others have a general conformation 
and appearance similar to those of our indigenous 
species. The name p/eris signifies a wing, and 
alludes to the winged appearance of the greater 
portion of the genus. 

BRAKE. A herbaceous thicket, or wildly lux- 
uriant portion of a common, a heath, or a glade. 
It is properly a place of the brake,—the fern de- 
scribed in the preceding article; but the name 
is, by accommodation, applied to every spot of 
similar character to that of a rank growth of 
brakes. 

BRAKES. Tools and implements of very vari- 
ous kinds, used either in husbandry or in some 
of the arts connected with it. The common brake 
is a large and heavy common harrow, used for 
the reduction of stubborn and adhesive soils. 
The levelling-brake, the revolving-brake, Wilk- 
ie’s-brake, and some other brakes for the pulver- 
izing of soils, are either harrows, or grubbers, or 
compounds of the two, and will come to be no- 
ticed in the articles Harrows and Grupper. A 
brake in machinery is a constraining wheel di- 
vided into joints, which, when necessary, stops 
another wheel that revolves within it. A flax- 
brake is a wooden toothed instrument for so 
bruising the stem of flax or hemp as to separate 
its cortical parts from its interior fibres. The 
brake of a pump is the handle with which it is 
worked. A smith’s brake is an instrument for 
restraining refractory horses while they are being 
shod. See Barnacues. A bridal brake is a sharp 
bit or snaffle. 

BRAMBLE,—botanically Rubus. A large genus 
of plants of the dryas division of the rose tribe. 
Fifteen species, besides numerous varieties, grow 
wildin Great Britain; about forty species have been 
introduced from nearly all the great countries of 
the world, between Labrador and Siberia on the 
north, and New Holland on the south; and up- 
wards of sixty other species have been scientifi- 
cally described. Nine or ten of the introduced | 
species are evergreen shrubs, of various ranges 
of tenderness from the stove to the mere frame ; 
eight of the introduced and three of the indi- 
genous species are upright deciduous shrubs ; 
two of the introduced species are greenhouse 
evergreen, trailing shrubs; two of the introduced 
and two of the native species are perennial-rooted 
herbaceous plants; and all the other species 
growing in Great Britain are hardy deciduous 
trailers. The greater number have palmate 
leaves; six have simply lobed leaves; and ten 
have pinnate leaves,—some with smooth and 
others with woolly under-surfaces. 

The common bramble, Rubus fruticosus, is a 


residing near wastes or hilly commons where it | prickly trailing shrub, almost as well known as 
abounds, cut it down in large quantities, and | the common hawthorn. It grows wild. in many 


oe 


| situations, but particularly in hedges and ne- 
glected commons, in almost all parts of Great 
Britain. The trailing stems usually attain a 
length of about ten feet ; they are angular and 
channelled; they have a thickly set and powerful 
armature of strong, crooked, back-turned prickles; 
and, in winter, some are green in colour, others 
reddish-purple, and others partly green and partly 
red. The leaves are palmate,—some with three 
lobes, and others with five; their upper surface 
is smooth and beautifully green, and their under 
surface has a whitish colour. A series of prickles 
extends along the midrib of each lobe, and down 
the footstalk of each leaf; and they continue on 
the plants during most of the winter, yet become 
brown and fading after Christmas. The flowers 
have a pink colour, and appear from June till 
September; and the fruit is successively green, 
_ red, and black, and attains the last or ripened 
_ colour in the latter part of autumn. 

The bramble, though abhorred by some farmers 
| asa most troublesome weed, and despised by mul- 
|| titudes of the general population as an ill-looking, 
scratching, vulgar-fruiting plant, serves benefi- 
cent purposes to the animated creation in waste 
parts of the country, and might readily be made 
subservient to some important economical pur- 
poses. When it abounds in any waste or ne- 
glected land which is proposed to be subjected to 
the plough, it ought to be grubbed or hoed up; 
and if thorough tillage speedily follow, it will 
soon be effectually destroyed. Bramble plants, 
mixed with hawthorns or almost any other kind 
of hedge-plants, thicken and strengthen their 
amassment in most descriptions of soil; and, 
when accompanied only with stakes or with what 
is usually termed a dead hedge, will speedily 
form a good fence in sandy soils of so poor a na- 
ture as to be totally unsuited to the growth of 
any of the ordinary hedge-plants. Yet two con- 
siderable objections occur,—first, that the leaves 
of the bramble are so large as to form a noxious 
shade over other plants,—and next that the 
shoots so speedily decay as to render a large pro- 
portion of an old bramble hedge dead wood. The 
long pliable branchy shoots may occasionally 
serve the purposes of a coarse cordage. The 
stems, leaves, and unripe fruit, when bruised to- 
gether, and applied externally, have been re- 
garded as a cure forringworm. The roots, when 
lifted early in spring, and boiled with honey, 
have been pronounced a remedy for dropsy; and 
when dried in the shade, cut into small frag- 
ments, and used for the preparation of a weak 
infusion, they have been regarded as almost a 
specific against obstinate coughs. The fruit or 
berries are great favourites with country chil- 
dren; they are used in Provence for giving a 
deep colour to particular wines; and, in many 
districts of Britain, they are in great request for 
puddings, tarts, preserves, and British wines. 
“There is little doubt,” says Billington, “but an 
excellent wine might be made from them alone, 
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or perhaps mixed with currants, both as a nutri- 
tive and medicinal beverage for poor or even rich 
people, much more cheap, wholesome, and grate- 
ful than the often adulterated and expensive 
foreign wines that are recommended by the fa- 
culty in such cases.” An objection against the 
use of brambles in puddings or tarts, is that they 
highly discolour the lips and teeth; but the dis- 
coloration soon evanishes. 

Nine varieties of the common bramble are 
known to be permanent, and have been recog- 
nised in systematic botany. The double-flowered 
variety, 2. f. plenus, or R. f. lore roseo pleno, grows 
wild in the hedges of Britain, and has challenged 
nota littleadmiration for its floral beauty. Its dou- 
ble flowers are its only feature of difference from 
the normal common bramble ; they are produced, 
like those of the latter, at the ends of the shoots, 
but are paler, exceedingly double, and not suc- 
ceeded by any fruit; and as they usually flourish 
in great profusion, they make a remarkably beau- 
tiful and imposing show. A plant of this variety 
may be so pruned and confined in a garden as to 
have the appearance of a flowering shrub; and it 
will thrive and bloom under the drip of trees, or 
in situations where scarcely anything else of an 
ornamental kind will grow.—The white-fruited 
variety, ft. f. albus, or R. f. leucocarpus, was first 
observed in a hedge in the vicinity of Oxford, but 
may occasionally be observed wild in hedges in 
many other parts of Britain. It has a lighter 
shade of green on both its stems and its leaves 
than the normal common bramble ; yet it is prin- 
cipally distinguished by the whiteness of its 
fruit—The unarmed or thornless variety, R. f. | 
inermis, likewise grows wild in British hedges, 
and has often been regarded as a remarkable cu- 
riosity. Its shoots and branches are of a bluish 
colour, perfectly smooth, and more slender and 
trailing than those of the common variety; its | 
leaves have a bluish tint; and its flowers have 
the same colour and are produced in the same 
manner as those of the common variety, but are 
not quite so large. But its grand peculiarity, 
and one which sometimes excites not a little sur- 
prise, is its perfect freedom from prickles.—The 
variegated-leaved variety, 2. f. foliis variegairs, 
has striped leaves, is found only in gardens, is a 
weaker plant than the common variety, and af- 
fords some gratification to collectors of variegated 
shrubs.—The pompous variety, 2. f. pomponius, 
is found only in gardens, and has whitish pink 
flowers.—The Taurian and the Dalmatian varie- 
ties, 2. f. tauricus and &. f. dalmaticus, have re- 
spectively pinkish and rose-coloured flowers.—The 
glandulous and the one-coloured varieties, /. /. 
glandulosus and h. f. concolor, have pink flowers, 
and are natives of Germany. 

Three of the best known and most valued 
British species, additional to the common bram- 
ble, are Fubus tdeus, Rubus cesius, and Rubus 
chamemorus ; but these will be noticed in arti- 
cles on their English names, Raspperry, Drw- 


BERRY, and CLoupBERRY. 
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The sub-upright spe- 
cies, ft. swb-erectus or A. nemoro us, 18 a some- 
what erect-growing shrub, occurs in the woods 
of Britain, usually attains a height of about 4 
feet, has pinnate leaves, produces white flowers 
from June till September, and does not challenge 
attention for fruit.—The hazel-leaved, the folded, 
the similar, the white-spiked, and the buckthorn- 
leaved species, B. corylifolius, plicatus, affinis, 
leucostachys, and rhamnifolius, are all trailers of 
similar length and similar habit to the common 
bramble ; but they produce white flowers, and 
possess the distinctive features indicated in their 
respective names, and do not yield any fruit 
worth notice.—The shining species, /. nitidus, is 
a small upright shrub of about 3 feet in height, 
grows wild in British thickets, and carries white 
blossoms from June till September.—The rock 
species, 2. saxatilis, is a dwarfish trailer of but a 
few inches in length, grows wild in the moist 


_ woods of Britain, and carries white blossoms in 
| June.—The arctic species, 2. arcticus, is a dwarf- 
_ ish deciduous shrub, of only a few inches in 
_ height, grows wild on the rocky mountains of 


| Scotland, produces pink flowers from May till 


August, and is sought after by the Highlanders 
for its fruit. 
The bristly species, 7. hispidus, was introduced 


| from Canada during the latter half of last con- 


tury. It is a small, ornamental, ligneous trailer, 
of about 3 feet in length. Its shoots are rough 
and hairy; its leaves are trifoliatedly palmate, 
smooth, and serrated; the footstalks of both leaves 
and flowers are hispid; the flowers are white, 
and appear in July and August; and the fruit is 
round and red, and ripens in autumn.—The 
sweet-scented species, commonly called the flow- 
ering raspberry, /?. odoratus, was introduced from 
North America in 1800. It is an ornamental 
upright shrub of 7 or 8 feet in height; it prefers 
a moist and shady situation; and it produces a 
reddish or pink-violet flower in June and July. 
—The occidental species, 2. occidentalis, was in- 
troduced from North America before the close 
o the 17th century. It is an upright deciduous 
shrub, of about 5 feet in height, producing white 
flowers in May and June, and is valued for its 
fruit.— Four of the most recently introduced 
species are a trailer from Nepaul, a trailer from 
North America, and two deciduous shrubs from 
respectively North America and Columbia.—Bi- 
ington on Planting.— Quarterly Journal of Agri- 
culture—Muller, Loudon, Marshall, Smith, and 
Phillips. 

BRAN. The skin or husks of corn, particularly 
of wheat, separated from the flour by the process 
of boulting. It operates, by mechanical irrita- 
tion, as a very gentle aperient, merely quicken- 
ing the passage of the contents of the intestinal 
canal; and when given in the form of a mash, 
and used with caution and moderation, it. cer- 
tainly is useful as an occasional aperient. But 
it ought, in no instance, whether in a raw or ina 
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scalded state, to be used constantly or as an ar- || 
ticle of diet; for if so used, it is apt to weaken a || 
horse’s bowels, and to excite in them many dis- 
orders. A very large proportion of ammoniacal 
phosphate of magnesia exists in wheat bran; and | | 
this salt forms large crystalline concretions, often | | 
amounting to several pounds in weight, in the || 
coeccum of horses belonging to millers. “ Mr. i 
Ernes,” says Youatt, “attended three mills at || 
which many horses were kept; and there were 

| 


always two or three cases of indigestion from the 
accumulation of bran or pollard in the large in- 
testines.” A little wheat bran, boiled in common 
beer, makes it mantle in the cup; and a little 
ammonia, mixed with beer, throws down am- 
moniated phosphate of magnesia in the form of 
a white precipitate. The ashes of wheat bran, 
according to the analysis of Saussure, comprise 
44-15 per cent. of soluble salts, 465 of earthy 
phosphates, 0°5 of silica, and 0°25 of metallic ox- 
ides; and the remaining 8'5 per cent. were lost | 
in the process. Bran is useful as dry food for 
sheep, and in the stall-feeding of black cattle; 
and an infusion of it is said to be a remedy for 
scurf and dandriff.— Bran itself is unquestion- 
ably one of the best materials for clearing mor- 

| 


danted goods, the branic acid probably acting by 
decomposing the mordant in places where it is 
not printed, and rendering it inert. It is supe- 
rior to phosphate of scda by its brightening the 
colours, without loosening them, and its clearing 
a white ground more perfectly. Asan addition | 
to the dye-stuff, madder, log-wood, &c., it is 
equally efficient. With madder its action is 
striking; it prevents too much colour from ad- 
hering to the first piece dyed, and gives it a 
more fiery red by removing the brown tint, so 
that the second appears but a shade lighter than 
the first; in other words, it diffuses the colour 
and brightens it at the same time; the first 
piece passed through a bath precisely the same, 
but without bran, appears of a deep brownish red, 
the second is many shades lighter, and the third 
piece is a very light rose. The best proportion 
is 3 of bran to 1 of madder by weight, but this 
proportion must vary with the quality of the 
madder, and the object in view. 
BRANCH. An arm or division of a tree or 
shrub, shooting out from the caudex ascendens of 
the plant, and assisting to form its head or crown. 
Its organic structure and physiological construc- 
tion are the same as those of the stem. .See the 
article Stum. In some plants, branches shoot 
only from the summit or upper extremity of the 
stem; and in others, they shoot also from its 
sides. In all the intricately headed or profusely 
ramified kinds of plants, the primary branches 
send off secondary ones, the secondary send off 
tertiary,—or all pass through successive subdi- 
visions till they terminate in slender twigs and 
leaf-stalks, jointly constituting “spray.” In 
their mutually relative positions, they are oppo- 
site, alternate, verticillate, or irregular; and in 


| 
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their angle of deflection they are vertical, as 
when they go off at a very acute angle, and as- 
cend close to the stem,—or spreading, as when 
they form a wide angle with the stem,—or hori- 
zontal, as when they shoot and grow nearly at 
right angles with the stem,—or pendulous, as 
when they arch and droop in the manner of the 
weeping ash, or the weeping willow. 

But an orchardist or a forester looks on branches 
with a different eye, and classifies them in a differ- 
ent manner, from a botanist. Wood-branches are 
such large ones as are essential to the proper shape 
of the tree, and should be pruned from four to 
twelve inches, according to the degree of the tree’s 
vigour. Fruit-branches are more slender than 
wood-branches, and have the eyes or foci of the 
fruit-buds near to one another and large; and if 
they be too long, they should be topped; but 


_ when they are of proper length, they should have 


no more cut off than the mere point which 
forms their extremity. Half-wood branches are 
of medium size between wood-branches and fruit- 
branches; and they ought to be cut off at the 
length of two or three inches, in order to induce 
a better shoot, whether for wood or for fruit. 
Irregular branches are small and confused ; and 


| being fit for neither wood nor fruit, ought to be 
_ entirely cut away. False wood-branches shoot 


from true wood-branches, and have flat and dis- 
tant eyes; and, being useless for fruit and an in- 
cumbrance to the true wood-branches, they should 
be totally cut away. Luxuriant branches shoot 
from the large wood-branches, are long, tapering, 
and smooth, and have broad and mutually-distant 
eyes; and they also should be wholly cut away. 
Spurious wood-branches either do not shoot from 
the cuts of the preceding year, or are destitute 
of the proper form for becoming useful, mature 
branches, and ought likewise to be cut away. 
See the article Pruntne. 

BRAND. A diseased condition in plants, pre- 
senting an appearance as if they had been burned. 
When drops of dew or of rain rest on leaves, and 
are evaporated by a sudden rise of temperature, 
but especially by a sudden and continued play of 
strong sunshine, the spots on which they lay lose 
their verdure, assume a yellow or darkish colour, 
and lose their power of exhaling moisture and 
fixing carbon. ‘The drops of water seem to act 
jointly with heat and light, and probably with 
excited electricity, in destroying portions of the 
vegetable tissue; and when they occupy a large 
proportion of the surface, and lie on the bark as 
well as on the leaves, they sometimes occasion the 
utter ruin of plants. Brand occurs most fre- 
quently in the morning, when a twofold transi- 
tion is taking place,—of the atmosphere, from 
darkness and cold to light and heat,—and of the 
plant, from its sleep disengagement of oxygen to 
its active absorption of carbonic acid; and it hap- 
pens, not only by means of dew-dropsand rain-drops 
in the open air, but by means of condensed vapour 
under the glass-covers of hot-beds. Skilful and 
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observing gardeners seem to have taken accurate 
practical note of its cause; for, before sunrise, 
they brush away the drops from their delicate 
plants. Popular opinion loosely ascribes brand, 
like smut and some other vegetable diseases, to 
some undefined atmospheric influence. 
BRANDING, or Bursting. The stamping 
upon sheep of their owner’s initials. One method 
is to burn in the initials with a hot iron,—and 
this is properly branding ; and another is to 
stamp them on with an iron dipped in a boiling 
mixture of tar and pitch,—and this is properly 
buisting. The branding-iron has the letters cut 
upon it in the form of a die, and requires to be 
made of prime iron in order to resist the effects 
of very frequent heating; and the buisting-iron 
has the letters in a form of entire relief, and does 
not require to be made of the best iron. 
BRANDY. An alcoholic liquid of some 50 per 
cent. strength, made by distilling wines. They 
are distinguished from each other by their pecu- 


liar flavour or aroma, arising in part from essen- | 


tial oil previously existing in the fruits from 
which they are derived, and in part from pro- 
ducts generated by fermentation and distillation. 


Hence a good judge of brandy can determine | 


from what place it is derived, in other words, 
from what fruit, and may even distinguish mi- 
nute shades of difference in the quality of differ- 
ent brandies from the same source. In Germany 
and elsewhere, the term brandy (Branntwein, 
burnt wine) is applied to distilled liquors gene- 


rally, derived from fermented grain, potatoes, — 
erapes, and other fruit, but in the United States | 


and in England it is usually restricted to dis- 
tilled wines, or the distilled marc of the grape. 
Among the ingredients in wines are sugar, 
gum, tartaric and acetic acids, free and combined, 
essential oils, extractive, &c. When they are 
distilled, an oily substance accompanies the alco- 
hol, called fowsel owl, which imparts a peculiar 
and usually disagreeable taste and odour to the 
liquor. This oil usually appears in greater quan- 
tity towards the end of a distillation, especially 
when a low temperature is employed, and hence 
may be obtained by distilling the residue after 
the alcoholic liquid is passed over. The fousel 
oil obtained by Aubergier was a clear liquid of a 
highly penetrating odour, a sharp and highly 
disagreeable taste, was soluble in 1,000 parts of 
water, and a single drop imparted the fousel 
taste to 15 gallons of well- flavoured brandy. 
Too little is known relative to this substance to 
remove it perfectly in the manufacture of brandy, 
and the probability is that fousel oil from differ- 
ent sources will prove very different in composi- 
tion and properties. Cognac and other French 
brandies owe their agreeable flavour to the 
smaller amount and less disagreeable nature of 
their fousel oil, so that the proper aroma of the 
wine is clearly perceptible in their odour and 
taste. Oinanthic ether is another constituent 
which imparts an agreeable aroma to wines, and 
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passes into the brandy. 
probable that the aromatic portion condenses 
sooner than a strong alcoholic liquid, for the 
finest kinds are only distilled to the spec. grav. 
0922 at the farthest, and by redistillation to 
procure a stronger liquor, much of the aroma is 
lost, or rather remains in the residue. The effect 
_ of heat on several of the substances noted above 
as constituents of wines, merits the attention of 
the distiller, for a little too high temperature, 
especially where the still is exposed to the direct 
action of the fire, is apt to generate empyreuma- 
tic and other products, which are unlikely to add 
to the quality of the liquor. To manufacture a 
brandy artificially, add to about 10 gallons of 
a pure alcoholic liquid, diluted much below the 
strength required, a pound of crude argol dis- 
solved in water and a portion of good brandy, and 
distil the mixture with a gentle heat. Add to the 
distillate a little acetic ether and colour it with 
burned sugar. Astringency may be imparted by 
a few drops of tincture of catechu or pure tannic 
acid. The addition of brandy and crude argol 
introduces a portion of oinanthic ether, which, 
with the acetic ether, imparts the peculiar taste 
of genuine Cognac. 

BRANK. See Buckwurat. 

BRASILETTO. See Cmsanprnta. 

BRASS. Analloy essentially composed of cop- 
per and zinc, often containing small quantities of 
iron, lead, and tin, either as accidental or de- 
signed ingredients. It was formerly made by 
igniting metallic copper with calcined calamine 
and charcoal. At present it is chiefly made by 
the direct fusion of the two metals, in conse- 
quence of the improved processes for obtain- 
| Ing zinc. The composition of good brass is 
| about 2 parts copper to 1 part zinc, but the rela- 

tive proportions of these two metals are varied, 
and small quantities of others are introduced, 
according to the destination of the brass. <A 
little iron hardens it and diminishes its tenacity 
and malleability. We usually find traces of tin 
and lead in it, arising partly from solder in the 
old brass used in the manufacture, and the lead 
arising from a small quantity having been in 
the copper. Tin renders it harder and stiffer, 
and even a 4 per cent. alters its ductility. The 
_presence of lead renders it better adapted to the 

lathe, in consequence of the harshness it imparts 
toit. Pure brass without these metals is very 
ductile, may be easily drawn into thin wire, 
rolled, or extended by the hammer. A small 
quantity of zinc gives a reddish brass. The above 
formula gives a golden colour ; a larger quantity 
of zinc produces a greenish yellow; and when the 
alloy contains more than half zinc, it is bluish 
grey. The density of the alloy is greater than 
the mean of that of its constituents. 


Observed 
cee | fe) Meee) hanes 
70 30 8-443 8-390 
80 20 8-940 8-560 


Tempering diminishes its density, thus the 


In Cognac, &c., it is 
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above of spec. grav. 8:94 after tempering was 8°92, 
another of density 8°344 became 8°250, The same 


operation also diminishes the tenacity and hard- | 


ness of brass. The density increases in propor- 
tion to the copper, and may even equal that of 
copper itself, hence it varies between 82 and 
8°95. 

BRASSICA. <A highly important genus of 
herbaceous plants, forming the type of a subdi- 
vision of the cruciferous family.. The genera 
additional to itself comprised in this subdivision 
are sinapis, moricandia, diplotaxis, and eruca. 
The brassica genus has entire stamens, undi- 
vided petals, an equal and slightly spreading 
calyx, a long, slender, and many-seeded pod, 
spherical seeds, and a radicle contained in the 
cavity of the folded cotyledons. Its chief spe- 
cies is the oleracea; and this, inclusive of its nu- 
merous varieties, is the subject of our articles 
CABBAGE, BorEcoLE, Kout-Rasi, Broccont, and 
CAULIFLOWER. Its species of next importance 
are campestris, rapa, and napus; and these are 
the subjects of our articles Turnip and Rapxr. 
Twenty-five species additional to these are grown 
in Great Britain ; one of these, B. monensis, grows 
wild on the shores of the Isle of Man, and the 
others have been introduced from China, St. 
Helena, Minorca, and the continent of Europe; 
and nine or ten other species have been described 
by botanists. Two of the introduced species 
have silicles raised above the receptacle on short 
pedicels; and all the others, like the cabbages 
and the turnips, have sessile silicles. Six are 
perennials ; nine are annuals ; and all the rest are 
biennials. Only one, besides the turnips, B. pre- 
cox, is bulbous-rooted; and only this and the 
Chinese, 5. chinensis, are cultivated for econo- 
mical or practical purposes. 

A serious mistake is still general, and till of 
late was universal, in Great Britain, as to the 
kinds of brassica which are most productive of 
the oils usually called rape and sweet oil. The 
Brassica napus oleiferus is the kind which Bri- 
tish farmers have been accustomed to grow for 
oil; but the Brassica campestris olevfera is the kind 
which yields by far the largest produce. In Bel- 
gium, the latter kind is usually sown, about the 
middle of June, on a piece of well-manured gar- 
den ground; it is transplanted after harvest, into 
good-conditioned fields, which have been once 
ploughed after the removal of the corn; in No- 
vember, it is cleaned. and either top-dressed or 
watered with liquid manure; and it then stands 
over the winter, blossoms in spring, and soon 
afterwards runs to seed. “It would be desirable 
for agriculture,” says De Candolle, “that, in all 
countries, cultivators would examine whether 
the plant they rear for oil is the Brassica cam- 
pestris oleifera, or the Brassica napus oleiferus ; 
which can easily be ascertained by observing 
whether the young plant is rough or smooth; if 
hispid, it is the Brassica campestris,—if glabrous, 
the Brassica napus. Experiments made by Gau- 
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jac show the produce of the first, compared to 
that of the second, to be as 955 to 700.” The 
chief of the other plants cultivated for the ex- 
traction of oil from their seeds, are species of 
stnapis, camelina, and raphanus. Sinapis alba is 
cultivated in the Vosges under the names of navet 
@été and grain-de-beurre. Camelina sativa is 
cultivated in some provinces under the same 
names as Sinapis alba ; and, next to Brassica cam- 
pestris oletfera, is the most productive of the oil- 
bearing cruciferous plants. Laphanus sativus 
oleiferus is a native of China, and is cultivated in 
Italy for its seeds. De Candolle says, respecting 
the whole group of the oil-bearing cruciferous 
plants, “ Most of them, and perhaps the whole 
number, are susceptible of two different varia- 
tions, the one having a thin, slender, slightly 
fleshy root,—the other a thick and fleshy root, 
In general, those of the first kind bear a consid- 
erable quantity of seeds, and are cultivated 
throughout Europe as oleiferous vegetables; the 
others, on the contrary, bring few seeds to per- 
fection, and are cultivated in general for their 
roots, as excellent for field or garden vegetables. 
So in the Brassica oleracea, the varieties that 
have a thin stalk are cultivated for their seeds; 
and those that have swelled radicles are reserved 
for food. Among the varieties of the Brassica 
campestris, which, by reason of its large seeds, 


_ appears to be eminently oleiferous, the colsa is 
| the most productive, and has the thinnest root ; 


for the produce of the oil, the ruta-baga and 
common NVapus brassica are much less useful. In 
the Brassica rapa, the navette with a thin root 
is cultivated for its oily seeds, whilst the turnip, 
or Brassica rapa depressa, is used for food. In 
the Brassica napus, the navette with a thin root 
is cultivated for its oil, and the navet for the 
sake of its root. Lastly, in the Raphanus sativus, 


| the same circumstance again appears; the thin 


roots constantly belong to the many-seeded va- 
rieties, whilst the thick fleshy roots are employed 
for culinary purposes only.—A similar law may 
be observed in other cruciferous plants. The 
Cochlearia armoracea, which has a very large 
thick root, rarely brings any seeds to perfection, 
whilst every other species of cochlearia produces 
them freely. This observation may be useful to 
guide cultivators in the choice of the varieties 
proper to try as oleiferous plants. If taken in a 
more extensive sense, it may serve to throw some 
light on the laws of vegetation in general, for we 
know it is not confined to cruciferous plants 
alone.” | 

The Brassica oleracea has the singular property 
of communicating fecundation to other species of 
brassica, and at the same time being incapable 
of receiving fecundation from any. Its pollen 
has been successfully applied, not only to other 
species of brassica, but even to the cultivated 
black radish; and it has itself resisted the pollen 
of all species of brassica, and of all varieties ex- 
cept its own. Even the colsa, chou-navet, or 
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white ruta-baga, Brassica campestris napo-brassica, 
and the navet-jaune or common yellow ruta-baga, 
Brassica campestris napo-brassica ruta-baga, which 
appear to be hybrids between Brassica oleracea 
and Brassica rapa, and which possess strong re- 
semblances to the former, and have the power of fe- 
cundating species, varieties, and hybrids through- 
out almost the entire range of the genus,—even 
these cannot fecundate any variety of Brassica 
oleracea. All the varieties of the different spe- 
cies, however, are very liable to change or dete- 
rioration from the floral impregnation of other 
varieties growing in their vicinity, from the car- 
riage of the impregnating pollen by bees, from 
the impoverishment of reproductive energy by 
bees and other insects, from the nature of soil, 
from difference of climate, from degrees of mois- 
ture in both air and land, from change in the 
period of sowing, and from some other circum- 
stances whose precise nature and modus operandi 
have not yet been properly investigated. Judi- 
cious seedsmen will never grow crops of two va- 
rieties of brassica for seed in the near vicinity of 
one another, and will make a careful selection of 
circumstances for the separate growth of each 
variety.— Horticultural Transactions—Radclif’’s 
Flanders.— Gardener's Magazine—Farmer’s Maga- 
zine.—Sproule’s Agriculture.—Loudon’s Hneyclo- 
pedia of Plants.—Outlines of Flemish Husbandry. | 
BRASSIN. The principal winter and fatten- 
ing food of the stall-fed cattle of Flanders. It 
consists of the roots of turnips, carrots, and po- 
tatoes, and the meal of beans, rye, and buck- 
wheat, either boiled together in a copper cal- 
dron, or first chopped together in a tub and then 
macerated with boiling water. This food, in a 
lukewarm state, and in the quantity of two pails- 
full morning and evening to each cow, consti- 
tutes, with a little wheat-straw or barley-straw, 
the whole of the food of stall-fed cattle through- 
out the winter; and, in greater quantity, with 
the addition of more meal, and sometimes bruised 
linseed cake, it is the only food used for fatten- 
ing cows and oxen. In the vicinity of the brew- 
eries of towns, grains are added to the other in- 
eredients of the winter-feeding mixture; and 
they occasion a large increase in the cow’s milk. 
BRAWN. ‘The pickled flesh of the boar. 
Boars of all breeds, ages, and sizes, are slaughtered 
for preparing it; but those which are largest in 
size and deepest in the shoulder, are esteemed 
the best. They are generally fed upon beans, and 
have a mixture of sulphur in their drink, and 
are killed about Christmas. Their carcases are 
boiled, seasoned, freed from the bones, gammons, 
head, and feet, formed into collars, pickled, rolled 
up in cloth, and bound with tape. The precise 
method of preparation is, as much as possible, 
kept asecret by the manufacturers, and probably 
varies in different establishments, and has been 
altered and modified in the general progress of 
modern improvement. But the following method 
is mentioned in books of various kinds, published 
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during the last eighty years: .“ The. bones being 
taken out of the flitches, the flesh is sprinkled 
with salt, and laid in a tray,-that the blood may 
drain off; after which, it. is salted.a little, and 
rolled up as hard.as possible. The length of the 
collar of brawn should be as much as one side of 
the bone will bear; so that, when rolled up, it 
may be nine or ten inches in diameter. The 
collay:being thus rolled up, itis boiled in a cop-. 
per or large kettle, till it is so tender that you 
may run a straw through it; when it is set by 
till thoroughly cold,.and then put into the fol- 
lowing pickle :—to every gallon of water add two 
handfuls of salt, and as. much wheat-bran; boil 
them together, drain the liquor as clear as pos- 
sible from the bran, and, when the liquor is quite 
cold, put the brawn into it.” A good collar is 
about-30 lbs. in.weight, Oxford has the highest 
| reputation for the making of brawn; but Canter- 
bury manufactures the greatest quantity. Droves 
of boars come to the latter city about the middle 
of October, and are immediately placed aside to 
fatten, some singly, and others in groups of three 
and four. 

BRAXY. A, virulent inflammatory disease in 
sheep., It particularly attacks young sheep, has 
usually a very. fierce character, and, in many 
districts, especially mountainous ones, occasions 
more loss than all the other diseases to which 
sheep are subject. It is the chief pest of the 
sheep farms of Scotland; and is there very com- 
monly designated, as if par excellence, the sickness. 
Hogg, the well-known Httrick Shepherd, distin- 
guishes four varieties of it,—the bowel sickness, 
the sickness in the flesh and blood, the dry braxy, 
and the water braxy ; and many of the old Scottish 
shepherds distinguish five varieties of it,—reed- 
sickness, small-cuts sickness, blood sickness, flesh 
sickness, and liver sickness,—and, when the body 
ofa. sheep which has just died of it, is opened, 
they affect to be able to determine, almost at-a 
_ glance, which ofthe five varieties has. occasioned 
the death. The variety which. Hogg calls the 
water braxy seems to be the chief one known in 
the centre and south of England, and is there 
usually designated red-water. See the article 
RED-WATER. 

All the varieties of braxy are inflammations, 
which spread with fearful rapidity and power, 
attack most of the contents of the abdomen, and 
speedily induce mortification. The abomasum, 
the intestines, the liver, the lungs, the diaphragm, 
the heart, the bladder, and nearly all the other 
parts of the interior system, are sometimes most. 
visibly affected, or even converted into one pu- 
trescent and most stenchy mass of rapidly decom- 
posing organism. some of the leading parts may 
frequently be observed to be more or less affected 
before the animal dies; and any of several of them 
may exhibit post mortem decomposition more 
than others, or even to the exclusion of the others, 
m consequence of modifying circumstances in 
He disease’s progress, and even of the posture in 
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which the animal dies. If a sheep suffer from a,, 
mild form of the disease, or in circumstances. 
which exert a check rather than a stimulus, upon.. 
inflammatory action, the abomasum alone will. 


be found affected; if he suffer either standing,. 


or in any other position which keeps the liver in, 
close contact with the abomasum, the liver will. 
be found putrid ; if he die with his head down- . 
hill, the cavity of the heart.and lungs will be full. 
of serum, and the fieshy parts in the neighbour-. 
hood of these organs will be gorged with extra-. 
vasated blood, while the intestines will be pretty . 
free from inflammation; and if he die with his. 
head up-hill, and lie in the same position for an, 
hour or two before dissection, the heart. and the. 
lungs will be uninflamed, the cavity within the. 
diaphragm free of serum, and all the forequarters . 
comparatively sound, while the intestines will be. 
surcharged with serum, and the fleshy parts of. 


the flanks and head-quarters putrid with inflam- 
mation. 
These are the diversities of, both: appearance 


and cause which have given rise to the popular. 
belief that. braxy is of various kinds; and they. 


are such as might almost indicate to a perspica- 


cious mind that both the original seat and the. 
nosological character of. the disease are in all. 


cases the same. “ The various appearances ob- 


servable upon opening the dead animal,” remarks | 


Mr. Hogg of Atterstane, “ have led to different 


definitions of the disorder,—have occasioned dif-. 
ferent parts of the bowels to be assigned as the. 


place of its commencement, and sometimes dif- 


ferent theories to be brought forward as to its. 


cause. The rapid or tardy progress of the disor- 
der, however,—the position in which the animal 
has been lying previous to or at its death,—the 
length of time between its dying and its being 


opened,—all these, in a carcass rapidly mortify-. 
ing, with several other considerations which. 


might be adduced, do readily, in different cases, 


and even in the same case, in a short time, and. 
in no small degree, vary the appearance of the, 


infected organs. The writer has dissected sev- 


eral hundreds that have died of sickness,—has. 
opened them. in all stages; and in the whole. 
course of this his experience, there has not been. 


above one case in a hundred where it was not 


evident that.the reed was, or had been, the first. 


and principal: part affected.” In a few cases, a 
carcass, on being promptly opened, discloses vio- 
lent inflammation nowhere but in the abomasum; 
in very many, inflammation can be seen only in 
the abomasum, and the blood, with evident ap- 
pearance that it began, in the abomasum; and 
only in a very few cases of tremendous virulence. 
and all-pervading putrefaction, when the very 
skin is decomposing, and serum, is welling out. 
upon the ground, or when the carcass is so 
dreadfully. decomposed and so horribly offen- 
Sive as to render attempts at dissection or ex- 
amination impossible,— only in such extreme 


cases would a careful observer have any diffi-. 
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culty in assigning the abomasum as the seat of | acter; for it often attacks the sheep of one farm, 


the disease. 

Braxy, then, is an inflammation of the abo- 
masum, reed, or fourth and true stomach. The 
inflammation generally commences about the 
pylorus, or duct of communication with the 
small guts; and rapidly spreads over all the folds 
and inner coats of the abomasum. The trans- 
mission of digested food through the pylorus is 
soon stopped ; and the heat and swelling of the 
abomasum and its contents speedily increase. A 
considerable quantity of serum is engendered 
about the bottom of the abomasum by the com- 
mencement of the inflammation ; and this is 
rapidly augmented by the progress of the disor- 
der throughout the interior of thestomach. The 
portion of food which was within the abomasum 
at the commengément of the disease, is, in some 
instances, found parched and exsiccated, while 
both the internal folds and the external surface 
of the organ containing it are a shapeless mass 
of serum and extravasated blood. As soon as 
the food ceases to pass through the pylorus, the 
upper portion of the intestines becomes inflated 
with gaseous matter of a strongly sulphurous 
smell; and the inflammatory action speedily 
passes into this portion of the intestines and 
into such adjacent organs as suffer pressure from 
the attitude in which the suffering animal is 
placed. 

“ Braxy, says Mr. Carmichael of Raploch, “ is 
not contagious, nor does it early exhibit premoni- 
tory symptoms. The whole flock seems safe and 
well at night, and next morning twenty, perhaps, 
of the best (for the fattest are noticed to fail first) 
are found dead, within a small compass of ground, 
with no external marks of violence, and all lying 
in such a situation as to preclude the possibility 
of accident, but all at the same time presenting 
one and the same appearance. On examination, 
the body is found much swollen, and of a very 
deep red colour, particularly the side which is 
lying undermost, the whole intestines being 
highly inflamed, the membrane of fat enveloping 
the great gut extravasated with blood, and large 
globules of water interspersed ; and, on turning 
out the intestines, a quantity of blood and serum 
is found floating within the body. The liver is 
healthy, and the gall-duct full, the heart distended, 
and the interior cavities filled with coagulated 
blood, even while the body is still warm. The 
lungs are very much distended, and the wind- 
pipe full of froth or frothy mucus, resembling 
soap-bubbles, which are largely suspended round 
the nostrils. The kidneys are much inflamed, 
the bladder is generally empty, the anus-duct 
full of very hard feeces, and the small or anterior 
portion of the intestines inflated with gas. The 
contents of the stomach, or first bag, are exceed- 
ingly dry and compressed, while that of the great 
gut is quite moist, as if fermenting, with a highly 
offensive smell.” But the disease, though not 
contagious, frequently assumes an endemic char- 
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and passes by those of a neighbouring farm, and 
sometimes carries of so many as one-fourth of 
one large flock, while it scarcely touches another 
of the same breed, of similar age, and in similar 
circumstances. 

The symptoms of the attack and of the earlier 
stages of braxy are very often unobserved; and 
even all symptoms intermediate between health 
and death are sometimes unnoticed. Many sheep 
seem well at night and are found dead in the 
morning ; and many more, on being attacked, 
withdraw from the flock, and conceal themselves 
among brushwood or in other shelter, and are 
not missed or discovered before they die. But 
the symptoms, when observed, are described as 
follows by the Ettrick Shepherd :—“ The loss of 
cud is the first token. As the distemper advances, 
the agony which the animal is suffering becomes 
more and more visible. When it stands, it brings 
all its fore-feet into the compass of a foot; and 
sometimes it continues to rise and lie down al- 
ternately every two or three minutes. The eyes 
are heavy and dull, and deeply expressive of its 
distress. The ears hang down; and, when more 
narrowly inspected, the mouth and tongue are 
dry and parched, and the white of the eye in- 
flamed. The belly is prodigiously swelled, even 
so much that it sometimes bursts.” Sir George 
S. Mackenzie more summarily describes the 
braxied sheep as “ restless, lying down and rising 
up frequently, at intervals standing with its head 


down and its back raised, and appearing to run | 


with pain.” When only one or two sheep of a 
flock are attacked in the course of a week, they 
not uncommonly are attacked in the morning, 
struggle on all day, and die in the course of the 
night ; but when many are attacked, or when 
they seem to fall beneath braxy as an endemic 
pest, they very often pass through all the phases 
of the diseases in about ninety or a hundred 
minutes. 

Any remedy for braxy, in the vast majority of 
instances, is obviously quite unavailable or even 
altogether absurd. Most braxied sheep, long be- 
fore their diseased condition can possibly be ob- 
served, are far beyond all possibility of cure. 
Only very mild cases, which happen to be de- 
tected in the very earliest stages of the disease, 
can be medicinally treated; and even these af- 
ford but a forlorn hope of success. A large 
quantity of blood ought to be drawn from any 
part of the body, either by notches made across 
the under side of the tail, or by venesection of 
any of the principal veins, but especially of the 
jugular vein or of that under the eye. An ounce 
of Glauber’s salts, or even a handful of common 
salt, dissolved in a quart of cold water, ought 
then to be poured down the animal’s throat ; and 
on the second day, a clyster of broth with a good 
deal of salt ought to be thrown up to clear the 
lower intestines, and as much nitre as will lie on 
a shilling should he dissolved in an English pint 


of cold water, and given in three doses, morning, 
noon, and evening. On the third day, also, or 
even on the fourth, the clystering and the dosing 
with nitre should be renewed; and, if requisite, 
the bleeding may be repeated. But these reme- 
dies, which are the best that have been tried, 
wiil, in most cases, either totally fail, or at best 
but diminish the sheep’s pain and slightly prolong 
its life; and, in the few instances in which they 
succeed, the restored animals will be so exhaust- 
ed and feeble as to incur every hazard of dying 
from leanness and inanition in the course of the 
winter or of early spring. 

The proper treatment for braxy is obviously 
not cure but prevention; and this can be ju- 
diciously attempted only through acquaintance 
with the causes of the disease. Let us know 
what occasions braxy, and then shall we under- 
stand how the disease may be averted. One 
cause is boisterous, changeable weather, or rapid 
and great transitions from frosty to fresh, and 
from fresh to frosty. Another cause is drinking 
cold water, or plunging into a stream or pond, 
or being suddenly drenched with rain, or being 
chilled by a shower of snow, while the body is 
overheated. A third cause is winter-feeding on 
hill pastures with a steep northern exposure, 
and considerably overrun with ferns and brush- 


wood. A fourth cause is a sudden or consider- 


able change of pasture, or from a feeding on one 
class of herbage or aliments to feeding on ano- 
ther and considerably different class. <A fifth 
cause is the eating of very succulent grass which 
is loaded with hoar-frost ; and so powerful is this 
cause, that a night of hoar-frost, particularly 
about the end of autumn and beginning of win- 
ter, is very frequently followed on the next day, 
or within three days, by very numerous and fatal 
cases of braxy. A sixth and most virulent cause 
is the eating of hard, unwholesome, or indigesti- 
ble substances; and this cause operates partly in 
connexion with culpable neglect of the proper 
care of pastures, partly in connexion with inju- 
diciousness in the kind or manner of transitions 
from pasture to pasture in the progress of the 
seasons; and chief of all in connexion with the 
want of stells, turnip-feeding, or other appliances 
to prevent or lessen the entire dependence of the 
flock upon the herbage of the hills during the 
snows of winter. “When a deep snow lies long 
on the ground,” remarks Mr. W. Hogg, “the 
hunger of the poor creature becomes excessive, 
and it catches at everything which rises above 
the frozen surface, such as rotten spratt, rotten 
and half-withered fern, rock-fog, &c.; and, in 
Some situations, where it can get at the surface, 
of the earth, it bares away not only the sward, 
but a good deal of clay and sand. Such unnatu- 
ral and indigestible substances mixing and going 
into the stomach with the food, meet with no ob- 
struction, nor probably-give the animal any un- 
easiness, till they reach the last department 
of the stomach. There these crudities inflame 
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the tender coats of the reed, the animal sickens 
rapidly beyond all conception, and sometimes in 
the compass of an hour dies.” A seventh cause 
—the last which we shall name—consists in the 
improper treatment of lambs after weaning, and 
connects itself with the fact that hoggs or young 
sheep are the chief subjects of the disease, and 
that wether-hoggs are more liable to be attacked 
than ewe-hoggs. When weaned lambs are sepa- 
rated from the older sheep, and placed in flocks, 
or on pastures by themselves, they become im- 
paired in their instincts, and are far less able 
than they would otherwise be to discern between 
wholesome and unwholesome herbage. Wether- 
hoggs suffer great enfeeblement of constitution 
from the effects of castration ; and, if not nour- 
ished with the most tender food till they re-ac- 
quire constitutional energy, have not sufficient 
powers of digestion to resist the irritating action 
of many kinds of herbage which are easily digest- 
ible by strong and healthy sheep. Young sheep 
which are heated or exhausted by travelling or by 
any other fatigue, are impaired in stomach and 
have predisposition to disease until they reattain 
ease and composure. 

Hach of these causes suggests a correlative 
means of prevention. A shepherd ought to be 


well acquainted with the best prognostications | 


of weather, and to provide, by removals of the 
flock, and other means, as fully as the condition 


of the farm will permit, against the refrigerations | 


and excitements of great and sudden anticipated 
meteorological changes. 
used not to heat a flock by hard driving or other- 
wise during cold weather ; and, when any heat- 
ing has occurred, care should be exercised to 


prevent sudden cooling. Any pasture which has | 


a steep northern exposure, or which, in other 
respecis, is so situated as to make long retentions 
of cold and hoar-frost during the short days of 
winter, ought not to be depastured except during 
a steady continuance of open and comparatively 
genial weather. ‘Transitions from. pasture to 


pasture, especially at the close of autumn, ought | 


to be either of a gentle or of a gradual kind, and 
never so violent as from soft, saccharine, and suc- 
culent herbage to a hard and bristling sward of 
bents. On every evening, which indicates hoar- 
frost, or early in the morning succeeding a night 
in which hoar-frost has formed, the hoggs ought 
to be removed from their lairs to higher and 
open ground till the hoar-frost disappears. Se- 
dulous and skilful diligence ought to be practised 
to eradicate all ferns, heath, and brushwood from 
sheep-pastures, to sweeten the natural herbage 
by means of draining and other arts of georgy, 
and, occasionally, to alter and improve the quality 
of the aggregate growth of grasses by artificial 
sowings. The young of a flock, whenever cir- 
cumstances and sound economy will permit, ought 
to be pastured with the old; all weaned lambs 
ought to be protected from overdriving and ex- 
haustion; and all wether-hoggs ought to receive 
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special favour and considerable tenderness of 
treatment till they become confirmed in consti- 
tutional strength. Other preventatives of a gen- 
eral kind, exerting a protecting influence against 
all or several of the causes, are the giving of salt 
to young sheep, especially when suddenly shifted 
from fresh to dry food,—the erection of stells of 
sufficient capacity to suit the needs of a flock,— 
and especially the prompt and plentiful supply of 
succulent food,—turnips, whenever they can be 
obtained, and at least some oil-cake along with 
hay. In fact, the want of.turnips upon upland 
store-farms, and the profusion of them for sheep- 
feeding upon champaign mixed farms, is a fact 
which of itself affords nine-tenths of a complete 
explanation of the phenomenon, that braxy is.ab- 
solutely desolating among the hills, and is rarely 
witnessed upon the plains. The Ettrick Shep- 
herd pronounces turnips “an infallible antidote 
against the progress of the malady;” and Mr. 
Carmichael says, “Turnips are so beneficial to 
hoggs, besides improving the soil, and requiring 
less extent of pasture-ground, that every store- 
master should attempt the raising of them ; even 
one half-acre of good turnips to every twenty 
hoggs, with a few rations of hay, are excellent 
preventives of braxy.”—Muackenzie on the Diseases 
of Sheep.—Hogg’s Shepherds Guide—W. Hogg’s 
Prize Hssay on Braxy in the Transactions of the 
Highland Society —Paper by Mr. Carmichael in 
Quarterly Journal of Agriculture—A Lammer- 
muir Farmer's Treatise on Sheep—Spooner on 
Sheep.—Journal of the Royal Agricultural Society 
of England. 

BRAZIL-WOOD. A red, dye-wood obtained 
from different species of Czesalpinia growing in 
the Brazils in South America and in the West 
Indies. Several varieties are known in com- 
merce. 1. The proper brazil-wood, said to be de- 
rived from Cesalpinia echinata ; and sometimes 
called Pernambuco or Fernambuca-wood from the 
province of Brazil, where it is collected. 2. The 
Brasiletto, obtained from C. Braziliensis and Oris- 
ta, which grows in Jamaica and other parts of the 
West Indies. The former is the most highly va- 
lued. 3. The Sappan or Sampfen wood, obtained 
from C, Sappan, possesses properties analogous to 
those of the brasiletto ; as does also 4. Nicaragua 
or peachwood. Brazil-wood is nearly inodorous, 
has a slightly sweetish taste, and a pale red co- 
lour, when newly cut, but which becomes deeper 
by exposure to air. It is hard, and heavier than 
water, to which latter it imparts its colouring 
matter. It contains, besides a colouring matter 
called drasilzn, an essential oil, having the taste 
and odour of pepper, free acetic acid, acetates, 
and other salts. A decoction of brazil-wood pro- 
duces a red precipitate with protochloride of tin, 
and a dark violet with sulphates of copper and 
iron. The principal use of Brazil-wood is in dye- 
ing; ared lake is prepared from it. It is also 
an ingredient of red ink. Its colours are but of 
little permanency, fading by the influence of air 
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and light. ‘Soap and alkali change them into a 
dark blue or purple. 

BRAZING. The soldering together of edges 
of iron, copper, brass, &c., with an alloy consist- 
ing of brass and zinc, sometimes with a little tin 
or silver. The surfaces to be thus united must 
be filed perfectly bright, and not be soiled with 
the fingers or in any other way. The granular 
or nearly pulverulent alloy is usually wetted 
with a paste of ground borax and water, applied 
in this state, dried, and then exposed carefully to 
bright ignition at a clear forge fire. Some work- 
men enclose the part to be soldered in a elay 
lute, but others prefer leaving it uncovered, that 
they may see when the solder has flowed freely, 
and entered into all the seams. 

‘BREAD. A food prepared from. the meal. or 
flour of the cerealia, by kneading it together with 
water into a dough, and exposing it.to the action 
of heat, or baking it. There are two principal 
kinds of bread, fermented or leavened, and unfer- 
mented or unleavened. For the fermented or: lea- 
vened bread, the dough is first made, to undergo 
a kind of fermentation by the addition of leaven 
or dough, which is already in a fermenting state, 
or of yeast. The first is more uncertain and slow, 
and is apt. to impart a sour.taste. The panary 
fermentation seems to be an. alcoholic fermenta- 
tion of the same nature as that of saccharine 
matters, by which alcohol and carbonic acid are 
generated, which latter remains enclosed in small 
bubbles by the toughness of.the gluten, and 
thereby raises the dough. ‘The latter is then 
again kneaded over with some fresh flour, mould- 
ed or shaped into different forms, and after hav- 
ing been kept for a short time in a warm place 
to induce a new fermentation, by which they 
swell up to about double their original size, they 
are then baked or subjected to the action of heat 
in an oven, by which they still more enlarge by 
the dilatation of the enclosed carbonic acid, and 
become light and porous. Along with carbonic 
acid traces of alcohol are at the same time pro- 
duced, but not in sufficient quantity to be worth 
collecting for economical purposes. By the pan- 
ary fermentation not only a portion of the amy- 
lum passes into the saccharine state, and from 
thence into carbonic acid and alcohol, but.a mu- 
ual action seems at the same time to take place 
between the rest of the amylum and the gluten, 
by which they lose their tenacious and glutinous 
character, and become more palatable and digest- 
ible. This change is still more increased by the 
subsequent baking, which puts a stop to all fur- 
ther fermentation or change by exposure to the 
elevated temperature and the evaporation of a 
great portion of the water. Good fermented 
‘bread can therefore only be made of such flour as 
contains a sufficient quantity of gluten, other- 
wise the bread becomes heavy, unpalatable, and — 

| indigestible. Wheaten flour affords, in this point, — 
_the best bread, and more or less of it is generally | 


: added to other kinds of flour for fermented bread. 
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Nothing in the art of baking is more essential 
than to have a due proportion of flour.and water. 


That proportion, however, cannot be regulated 


by any certain rules; for it: varies with the di- 
versity of soil, climate, years, seasons, and grind- 
ing. There are some kinds of flour which imbibe 
precisely three-fourths of their weight of water ; 
and others. which imbibe only half their weight. 
That flour: is. always best which, imbibes the 
greatest'quantity of water; of course the method 
ef discovering the quality of the flour is abun- 
dantly simple. Merely take a certain quantity 
of flour, and observe how much water it requires 
to make a good paste.. Bread made of good flour, 
is about five-sixteenths heavier than.the quantity 
of flour which. it contains; of course it retains 
nearly one half of the water employed in forming 


| the dough. These results, however, are by no 


means uniform:; they depend not only on the 
quality of the flour, but on the manner of em- 
ploying it, on the skilful regulation of the heat 
of the oven, and a variety of other circumstances, 
“ By various mixtures of one kind of flour, less 
supplied with. azotised matter, with another 
which is richer in this material, the equilibrium 
of the food which from meteorological causes pre- 
vailing in any particular country, may not have 
reached the proper standard, may. be effectually 
restored. The wheat of England, for example, 
is inferior to that of the continent of Europe, 
and of America. It may, however, be improved. 
by an admixture with foreign flour, or with oat- 
meal, barley, or beans ; and in this state it will 
be found to form palatable bread. It is in the 
predominance of glutin over the other azotised 
materials that wheat owes its superior power of 
detaining the carbonic acid engendered by fer- 
mentation, and thus communicating to it the 
vesicular spongy structure so characteristic of 


| good bread. By mixing one-third of Canada flour 


with: two-thirds of maize a very good loaf is pro- 
duced, and when equal parts of flour and oat- 
meal, or of barley, or of peasemeal, are employed, 
palatable bread is the result.”——See ‘ Hxperimen- 
tal Researches. on the Food of Animals,’ By RK. D. 
Thomson, M. D. London: 1846. 

The method of making household bread, prac- 
tised by our bakers, is thus: To a peck of flour 
add a handful of salt, a pint of yeast, and three 


quarts of water ; the whole, being kneaded in a | 


bowl or trough, will rise in about an hour ; it is 
then moulded into loaves, and put into the oven. 
For French bread, take half-a-bushel of fine flour, 
ten eggs, and a pound and a half of fresh butter, 
into which they put the same quantity of yeast, 
with a manchet, and tempering the whole mass 
with new milk pretty hot, leave it half an hour 
to rise, after which they make it into loaves or 
rolls, and wash it over with an egg beaten 
with milk: care is taken that the oven be not 
too hot. 

“Mr. Henry, of Manchester,” says the author 
last quoted, “in the end of last century, sug- 
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gested the idea of mixing dough with carbonate 
of soda and muriatic acid, so as to disengage 
carbonic acid in imitation of the usual effect. of 
fermentation; but with this advantage, that the 
integrity of the flour was preserved, and that the 
elements of the common salt required as a sea- 
soner of the bread were thus introduced, and 
the salt formed in the dough. ‘The result of 
my experiments upon the bread produced by the 
action of hydrochloric acid upon carbonate of 
soda, has been, that in.a sack of flour there was 
a difference in favour of the unfermented bread 
to the amount of 30 lbs. 13 oz., or in round num- 
bers, a sack of flour would produce 107 loaves 
of unfermented bread, and only 100 loaves. of 
fermented bread of the same weight. Hence it 
appears, that in the sack of flour by the common 
process of baking, 7 loaves, or 63 per cent., of the 
flour are driven. into the air and lost. An im- 
portant question now arises from the considera- 
tion of the result of this experiment: Does the 
loss arise entirely from the decomposition of 
sugar, or is any other: element of the fiour at- 
tacked? It appears from a mean of eight 
analyses of wheat flour from. differertt. parts of 
Kurope by Vauquelin, that the quantity. of sugar 
contained in flour amounts to 5°61 per cent. 
But it is obvious that, as the quantity lost by 
baking exceeded this amount by nearly one per 
cent., the loss cannot be accounted for by the, 
removal merely of the ready-formed sugar of the 
flour. We must either ascribe this extra loss to the 
conversion of a portion of the gum of the flour 
into sugar and its decomposition by means of the 
ferment, which is highly probable, or we must 
attribute it to.the action of the yeast upon an- 


other element of the flour; and if we admit that | 


yeast is generated during the panary fermenta- 
tion, then the conclusion would be inevitable, 
that another element of the flour, beside the 


sugar, or gum, has been affected. For Liebig ; 
has well illustrated the fact. that when yeast is | 


added to. wort, ferment is formed from the gluten 
contained in it, at the same time that the sugar 
is decomposed into alcohol and carbonic acid. 
Now, in the panary fermentation, which is pre- 
cisely similar to the fermentation of wort, we 
might naturally expect that the gluten of the 
flour would be attacked to reproduce yeast. 

“A wholesome and palatable bread may be 
produced by the employment of ammoniacal alum 
and carbonate of ammonia, or soda, as a substitute 
for yeast. In this process the alum is destroyed 
by the heat: the bread is vesicular and white, 
and rises, according to the judgment of the baker, 
as well as fermented bread. It is obvious that 
none of the ingredients added can afiect the 
integrity of the constituents of the flour; an 
occurrence which may possibly happen in the 
preparation of bread by the common process of 
fermentation, as has been shown, even to the 
azotised principles of the flour. The disadvan- 
tages of such a deterioration is sufficiently evi- 
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dent, if we view these principles as the source of 
nutrition in flour. 

“ A good method of making unfermented bread 
is to take of flour 4 pounds; sesquicarbonate of 
soda, (super-carbonate of the shops,) 320 grains ; 
hydrochloric acid, (spirit of salt or muriatic acid 
of the shops,) 635 fluid drachms; common salt, 
300 grains; water, 35 ounces by measure. The 
soda is first mixed with the flour very intimately. 
The salt is dissolved in the water, and added to 
the acid; the whole being then rapidly mixed 
as in common baking. The bread may either be 
baked in tins or formed like cottage loaves, and 
should be kept from one to two hours in the 
oven. Should the bread prove yellow, it is a 
proof that the soda has been in excess, and in- 
dicates the propriety of adding a small additional 
portion of acid; the acid varying somewhat in 
strength. The same process may be employed 
in raising the other mixture previously recom- 
| mended.” 

We have hitherto considered bread as made of 
the flour of wheat; but there are many other 
farinaceous vegetables, from the seeds or roots of 
which salutary and pleasant bread can be pre- 
pared. Oaten bread is common not only through- 
out Scotland, but in Lancashire, and several of 
the northern counties of England. “ When it is 
proposed,” says Dr. Thomson in the work above 
referred to, “to make a loaf of oatmeal and flour, 
the common oatmeal should be sifted so as to 
obtain the finest portion of the meal, or it may 
be ground to the proper consistence. This should 
be mixed then with an equal weight of best flour, 
Canadian, for example, and fermented. I have 
not succeeded in making a good loaf with a 
smaller amount of flour than one half, although 
_I have tried it in various proportions. If we 
were to attempt to raise oatmeal without an 
admixture with flour, in consequence of the 
absence of glutin, that principle which retains 
the carbonic acid of fermentation, we should 
obtain only a sad, heavy, doughy piece of moist 
flour. This form of bread, it appears to me, and 
to many who have examined it, would be a great 
improvement on the hard, dry cat-cakes, so much 
used in the more unfrequented parts of our 
country.” 

In baker’s bread, which is always whiter 
than homemade bread, small quantities of alum 
are sometimes mixed into it, with the view 
of whitening or bleaching it. The smallest 
quantity for this purpose is from 3 to 4 ounces 
to a sack of flour, or 240 lbs. of flour, but it is 
increased in proportion to the inferiority of the 
flour. If so, it must be considered as an in- 
jurious addition, occasioning constipation, &c. 
Another article occasionally employed in bread- 
making, in order to make it lighter, and to 
neutralize any acid that may have been formed, 
is carbonate of ammonia. It being entirely dis- 
sipated by heat, its use may be considered per- 
fectly harmless. Of injurious adulterations, small 
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quantities of sulphate of copper are said some- 
times to have been added to bread in order to 
improve its colour. The most nefarious adulte- 
ration of bread consists in the addition of certain 
insipid and colourless earthy substances, with a 
view of increasing its weight, such as pipe-clay, 
porcelain-clay, chalk, plaster of paris, &c. All 
these adulterations are easily detected by incine- 
ration in a crucible, by which they are left behind, 
and may be examined. For ordinary purposes, 
the experiment may be performed by dissipating 
a portion of the bread over a coal-fire, on a fire- 
shovel, when the adulterations are left behind. 
In times of scarcity, many attempts have been 
made to compensate for the want of corn, by the 
substitution of other vegetable substances, in the 
fabrication of bread. For this purpose, recourse 
has been had to the herb ragwort, the thick root 
of which, when taken out of the ground, is soft 
and viscous, but becomes hard in a short time, 
and may be preserved in that state for years, 
without changing, or requiring the slightest care. 
This root is easily ground, and yields a fine flour, 
which has an agreeable taste resembling that of 
a nut. From the acorn, too, a kind of meal is 
produced which makes excellent bread, provided 
that a little barleymeal be mingled with it, to 
counteract its astringent qualities. M. Par- 
mentier extracted the farina or starch of the 
bryony, the iris, gladiolus, ranunculus, fumaria, 
arum, dracunculus, mandragora, colchicum, fili- 
pendula, and helleborus, and the roots of the 
gramen caninum arvense. It is only necessary 
to cleanse these roots, to scrape and pound them, 
and then to sock the pulp in a considerable 
quantity of water: a white sediment is deposited, 
which, when washed and dried, is a real starch. 
M. Parmentier converted these different starches 
into bread, by mingling them with an equal por- 
tion of potatoes reduced into pulp, and the ordi- 
nary dose of wheaten leaven: the bread had no 


bad taste, and its quality was excellent. 


Rice bread.—Rice, though one of the roughest 
and driest of farinaceous vegetables, is converted by 
the Americans into a very pleasant bread. The pro- 
cess is as follows:—The grain is first washed by 
pouring water upon it, then stirring it, and changing 
the water until it be sufficiently cleansed. The 
water is then drawn off, and the rice, after being 
sufficiently drained, is put, while yet damp, into a 
mortar, and beaten to powder; it is then completely 
dried, and passed through a common hair-sieve. The 
flour, thus obtained, is generally kneaded with a 
small proportion of Indian corn-meal, and boiled into 
a thickish consistence; or sometimes it is mixed with 
boiled potatoes, and a small quantity of leaven and 
salt is added to the mass. When it has fermented 
sufficiently, the dough is put into pans, and placed 
in an oven. The bread made by this process is light 
and wholesome, pleasing to the eye and agreeable to 
the taste.—But rice flour will make excellent bread, 
without the addition of either potatoes, or any kind 
of meal. Let a sufficient quantity of the flour be 
put into a kneading trough; and at the same time 
let a due proportion of water be boiled in a caldron, 
into which throw a few handfuls of rice in grain, and 
boil it till it break. This forms a thick and viscous 
substance, which is poured upon the flour, and the 
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whole is kneaded with a mixture of salt and leaven: 
the dough is then covered with warm cloths, and 
left to rise. In the process of fermentation, this 
dough, firm at first, becomes liquid as soup, and 
seems quite incapable of being wrought by the hand. 
To obviate this inconvenienee, the oven is heated 
while the dough is rising; and when it has attained 
a proper temperature, a tinned box is taken, furnished 
with a handle long enough to reach to the end of the 
oven: alittle water is poured into this box, which 
is then filled with dough, and covered with cabbage 
leaves and a leaf of paper. The box is then com- 
mitted to the oven, and suddenly reversed. . The 
heat of the oven prevents the dough from spreading, 
and keeps it in the form which the box has given it. 

Maize bread.—Maize bread may be made of good 
quality by a small admixture of flour. For this pur- 
pose, it should be reduced to a fine meal, —finer than 
is usual in America. It may then be mixed with one- 
third its weight of best flour, and fermented in the 
usual way. When thus prepared, the best maize 
bread is always dark coloured, and cannot be made 
much lighter than coarse wheat bread. ‘The shade, 
however, is somewhat different from that of wheat, 
as it inclines more to a yellow tint. We may be 
quite certain, however, when we see what is called 
maize bread possessed of a white colour, that it con- 
tains much more than one-third its weight of wheat 
flour mixed with it. Even when one half its weight 
of wheat flour is added to it, the dark colour, char- 
acteristic of maize, is retained. 

Potato bread.—Potatoes, mixed in various quan- 
tities with flour, make a wholesome, nutritive, and 
pleasant bread. Kliyogg—who has been styled the 
rustic Socrates —recommends, that potatoes well- 
boiled and carefully peeled, should be put into a 
kneading trough, covered with boiling water, and 
bruised till they be converted into a kind of soup of 
equal consistence throughout. A half, a third, ora 
fourth, of this soup, mixed with the flour of wheat, 
makes a bread of an excellent taste, salutary and 
nutritive. In Saxony, potatoes are prepared for 
bread in the following manner: — The largest are 
chosen, and, after being peeled, are grated very fine, 
and put into a milk pail. Cold water is then poured 
upon them, in which they are allowed to remain 
twenty-four hours. The water is then poured off, 
and fresh water is poured on them again: and this is 
repeated till the water which is drawn off be as pure 
as that taken from the spring. The potatoes are then 
put into a white linen cloth to be drained, after which 
they are spread upon a plate till dry. They are then 
reduced to a fine powder, and mixed with equal por- 
tions of wheaten flour, and with as much leaven as 
1s usually employed for the same quantity of flour. 


BREADCORN. Grain used as the staple of 
bread. The principal breadcorn of cold climates 
is barley and oats; of temperate climates, wheat 
and maize; and of hot countries, rice. 

BREAD-FRUIT TREE,—botanically Artocar- 
pus. A genus of ornamental, evergreen, fruit, and 
timber trees, of the nettle family. It abounds 
throughout the South Sea Islands, and in vari- 
ous parts of the Hast Indies; and is of great 
economical value, for various purposes, but par- 
ticularly for its fruit and its timber; and it is 
cultivated also in the West Indies. Two spe- 
cies have been introduced to the hothouses of 
Great Britain; and six other species have been 
scientifically described. The true or cut-leaved 
species, Artocarpus incisa, was introduced from 
the South Sea Islands in 1793; and it comprises 
a variety called the nut-bearing, A. 7. nucifera. 


BREAD-NUT. O19 
The Jaca tree or entire-leaved species, Artocarpus 
integrifolia, was introduced ‘from the Hast Indies 
in 1778; and it includes a variety called the 
variable -leaved, A. ¢. heterophylla. Sir W. J. 
Hooker, however, thinks that all these are only 
varieties of one species, that both cut and entire 
leaves may frequently be found on the same 
plant, and that diversities in the flavour and 
quality of the fruit probably depend upon culti- 
vation. The entire-leaved species or variety 
usually grows to the height of about 60 feet or 
one-sixth more than the cut-leaved kind; and it 
commonly has a trunk of from 8 to 12 feet in 
diameter. Some of its flowers are stameniferous, 
others pistiliferous; and both are produced on 
the same branchlet, the former chiefly on the 
sides, and the latter towards the extremity. The 
fruit is a muricated pericarp, and is very far 
from being uniform in shape. The fleshy part 
of the fruit is readily eaten by all the poor and 
middle classes of the natives, and forms a chief 
part of their food; and it is relished by some 
Kuropeans on account of its luscious sweetness, 
but, for a time, or till they become accustomed 
to it, is much disliked by others on account of 
its very strong and offensive smell. Aghastier, 
in his work on diet, says that it is apt to increase 
the secretion of bile, and that, when frequently 
eaten, it produces dyspepsia. ‘The Cingalese, on 
whose island the tree grows most plentifully, and 
attains the greatest size and perfection, use the 
fruit, at particular times of the year, as a chief 
article of their food, instead of bread and rice; 
and they also use the unripe fruit, both when 
about the size of an ostrich’s egg and when about 
the size of a cocoa nut, either in a pickled state, 
or cut into slices and boiled, or fried in palm oil. | 
The fruit of another Indian species, Artocarpus 
pubescens, is also eaten much by the natives ; and 
it has the singular property of causing a diar- 
rhoea, which is cured by the root and bark of its 
own tree. When the fruit of Artocarpus integri- 
folva lies rotting. under the tree, it emits an ex- 
ceedingly disgusting odour, and affords support 
to hundreds of curculionide, staphylinidez, and 
forficule. In Amboyna, the bats greedily devour 
the fruit; and, by passing its seeds unchanged, 
greatly extend the propagation of the tree. 
The sap or milk of this species is used for making 
a very viscid birdlime. The timber, when ex- 
posed for a considerable time to the air, acquires 
an appearance very similar to mahogany ; and it 
is used both for constructing houses and making 
furniture. i 

BREAD - NUT, — botanically Brosimum. A 
genus of ornamental, evergreen, West Indian 
fruit-shrubs of the nettle tribe. Two species, 
alicastrum and spurium, were introduced to Bri- 
tish hothouses from Jamaica, during the latter 
half of last century; and both of these usually 
grow to the height of about six feet. Another 
species, microcarpum, was introduced about eight 
years ago. The very remarkable vegetable pro- 
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duetion, called by English travellers the cow- 
.tree, by the inhabitants of the Caraccas Palo de 
Leche, and by Humboldt Galactodendron utile, 
‘has. been thought by some naturalists to be a 
species of bread-nut. See the article Cow-TRus. 

BREAD-ROOT,—botanically Psoralea esculenta. 

A hardy, esculent, tuberous-rooted plant, of the 
clitoria subdivision of the butterfly - flowering 
portion of the leguminous tribe. It grows to 
the height of about a foot, and carries a blue 
flower in June and July. It is cultivated in 
North America as an esculent; and was intro- 
duced to Great Britain from Missouri in 1811. 
Pursh describes it in his Flora Americanze Sep- 
tentrionalis. 

BREAK. Land ploughed the first-time after 

it has lain two or more years in grass. 

BREAK -FURROWING. The rib-ploughing 
_of stubble-land with porous soil. Only the:alter- 
.nate furrow-slice is turned ; and this.is so depos- 
ited on the adjoining space that the stubbles of 

the very thin turned slice are applied to those 
of the unturned one. The stubbles, by this 
method, have sufficient circulation of air to de- 
.eompose; and the porous soil is prevented from 
being too much pulverized by the action of frost. 
See the article Prouguinea. 

BREAKING. The reducing of an animal to 
a state of. subjection ; and, in particular, the ac- 
customing of a. young colt to the saddle or the 
yoke. The foal, immediately after being weaned, 
ought every day to be handled and partially 

dressed, and occasionally led about and made 
fast with the halter. . After the second winter, 
the colt may, for days in succession, be accus- 
tomed, during an hour,or so a-day, to a small bit 
of such a construction.as will not hurt his mouth. 
If he is intended for ordinary farm-draught, he 
may be accustomed :-to piece after piece of :the 
-harness,—allowing him to be well used to one 
piece before subjecting him to another piece, and 
reserving the blind-winkers to the last. A few 
days after he has become accustomed to all the 
harness, he may be yoked into a team, with one 
horse before him, and another horse behind him, 
and all attached to a mere empty cart or wag- 
gon; he ought not to be further urged than by 
the strain of the other horses, and by an occa- 
sional patting and vocal encouragement ; and 
after he begins to pull with the other horses, 
which he will do in the course of a few days, or 
of perhaps the very first day, the waggon may 
receive a gradually increasing load, to make him 
exert his muscles, and acquire the habit of 
draught. All severity and infliction of pain and 
use of forcible means ought, from first to last, to 
be most carefully avoided. Backing, which is by 
far the most difficult part of his work, must not 
be thought of till he has learned to draw; and 
it must be taught, first without any thing what- 
ever being attached to him,—next, with a very 
light cart,—next, with a light load or heavy cart, 
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with studious care not to kurt his mouth with 


the bit. Blinding him while teaching him to 
back must not be thought of,amnless he prove ob- 
stinate and-restive; and not.even then, unless 
all methods of coaxing and:adroitery should fail. 
Prompt and uniform obedience will afterwards 
be best inculcated by firm, steady,-kind, uniform 
treatment, and with a very infrequent, but smart 


-and severe, use of the whip or goad. efractori- 
ness, restiveness, and all;the other varieties of 
-vicious habit in horses are, in all instances, more 


or less produced by cruel usage. ‘A bland and 
soothing manner, combined with. steadily com- 
manding tone, will subdue any colt and :train 
him to a cheerful performance of any.work. Hven 
when a colt is unusually resistive, and opposes 
with high and:pertinacious spirit the earlier at- 
tempts to subjugate him,.a combination of kind- 
ness and firmress may very speedily tame him, 


while a single act or two of harshness might | 
drive him into prolonged rebellion,.and perhaps | 


permanent viciousness. When a young :farm- 
horse is wanted for the saddle as well as for the 
yoke, he ought:to receive his first lesson when in 
the team, and ought to be first mounted by the 


person who has been accustomed to feed him. | 


The breaking of horses for the carriage and the 
chase, is the work of regular practitioners or 
‘breakers,’ and therefore does not demand from 
us any particular remark. Yet we may say. that, 


while the method usually practised by breakers | 


is unquestionably good, it might be materially 


improved by studying the natural action of:the | 
horse, and especially by discarding much of its | 
harshness, and infusing into it a considerable | 


addition of bland though firm kindness. 
BREAST-PLOUGH. Animplement for paring 


off the sward or turf, in thin slices, from:the sur- 
It is also.called | 


face of any piece of grass land. 
a paring-spade, a denshare, and a flaughter-spade. 
It was originally constructed to work somewhat 
like a plough, and to be pushed forward by.the 
breast of aman. It consisted of a cutting-iron, 
about eight or nineinches long, and having one 
of its sides turned up.to cut the turf. The iron 


‘was fixed toa pele bending upwards, about five | 


or six feet in length, forked at the upper end, 
and having a crutch or cross-handle mortised in- 


to the forks; and the workman placed his breast | 


against the crutch, and pushed forward the im- 
plement so as to pare and cut the turf. The 


breast-plough now in use is so constructed as to 


be pushed forward by means of a board or of 


woollen pads attached by straps to the front of 


the thighs; and it has a curved shaft, and is pro- 
vided with a cross hilt which the workman grasps 
so as to guide his operations. Workmen usually 
break the pared turf into pieces of nearly uni- 
form size by mere wrenches of the implement ; 
they sometimes follow one another, in an exten- 
Sive piece of work, in the same sort of order.as.a 
body of mowers; they, in most cases, find the 


—next, with a heavy load,—and, all through, | working of the breast-plough very hard labour ; 
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and, when the land is beset with furze or root- 
weeds, they require to be men of the most ath- 
letic powers. See the article Parrna. 

BRECCIA. A conglomerate, composed of an- 
gular fragments of rocks imbedded in or cemented 
by siliceous, calcareous, or ferruginous matter, is 
termed breccia. In many instances the frag- 
ments and cement are so firmly united that the 
rock may be broken, cut, and polished as a whole. 
See ConGLOMERATE. 

BRECK. A breach or gap in a hedge. 

BREECHIN. The part of a draught horse’s 
harness which, while attached to the saddle and 
hooked on the shafts, enables him to push back 
the cart, or other vehicle, to which he is har- 
nessed. 

BREED. A variety of any kind of live-stock, 
particularly of the horse, the ox, the sheep, and 
the swine. Each breed is distinguished from 
other breeds by some invariable characteristics. 

BREEDER. A stock farmer, or an occupant 
| of a mixed farm, who employs much time and 
|| capital in the breeding and rearing of live-stock, 
and who uses care either to improve faulty breeds, 
or to preserve good ones from degenerating. See 
next article. 

BREEDING. The art of rapidly multiplying 
|| and of improving domestic animals. Some weal- 
thy and patriotic landlords expend much wealth, 
great patriotism, and not a little labour and 
science in improving local breeds of live-stock, in 
introducing superior breeds from other districts 
and countries, and in indoctrinating the agri- 
cultural community with enlightened principles 
in the art of breeding; but such men are bene- 
factors of their country rather than breeders, and 
must be viewed, rather as patronizing the art of 
breeding, than as taking part in any of its ordi- 
mary cares and toils. Professional farmers, who 
| labour for profit, are the only true class of prac- 
tical breeders; and, while agricultural improvers 
desire such breeds as promise to be most bene- 
ficial te a whole country, practical farmers desire 
such as will yield the largest amount of profit in 
the particular circumstances of their respective 
farms. A wise practical breeder regards his live 
| stock as an important portion of his property, 
and conducts the treatment and the increase of 
it with a direct view to the obtaining of the 
largest possible remuneration. He considers the 
nature of his farm,—whether dairy, pastoral, ara- 
ble, or mixed; its locality ; the amount and 
quality of its pasturage; the character of its 
soil; the adaptations of its climate, exposures, 
and elevations; the degree and kind of its re- 
sources for the support of stock in winter and 
spring; the markets. to which it has the most 
ready access; and the varieties and comparative 
value of pastoral produce for which these mar- 
kets maintain a demand. He will decide whe- 
ther sheep-walk, or the dairy, or grazing, or a com- 
bination of objects promises to be most suitable ; 
and will select only such principle of breeding as 
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subserves the department which he adopts. “The 
best beast for him is that which suits his farm 
the best; and, with a view to this, he studies, or 
ought to study, the points and qualities of his 
own cattle, and those of his neighbours. The 
dairyman will regard the quantity of milk, the 
quality, the time that the cow continues in milk, 
its value for the production of butter and cheese, 
the character of the breed for quietness, or as 
being good nurses, the predisposition to red- 
water, garget, or dropping after calving, the na- 
tural tendency to turn everything to nutriment, 
the easiness with which she is fattened when 
given up as a milker, and the proportion of food 
requisite to keep her in full milk, or to fatten 
her when dry. The grazier will consider the 
kind of beast which his land will bear, the kind 
of meat most in demand in his neighbourhood, 
the early maturity, the quickness of fattening at 
any age, the quality of the meat, the parts on 
which the flesh and fat are principally laid, and, 
more than all, the hardihood and the adaptation 
of constitution to the climate and soil.” (Yowatt.) | 
The sheep-farmer will act on analogous princi- 
ples with reference to sheep,—making his selec- | 
tions in adaptation to the situation and character 
of his farm, and with a view to produce in wool 
or in carcass ; the breeder of hogs will consider 
the adaptations of his resources to one breed 
rather than to another; and the mixed breeder | 
will take account, not only of the fitness of his 
farm for supporting particular kinds and breeds | 
of domestic animals, but of the best methods of | 
so economizing it as to maintain the most pro- | 
ductive balance between the different kinds, | 
and the most powerful reciprocity upon the fer- | 
tilizing of the soil for the produce of grain. 

The art of breeding live-stock for profit is very | 
laborious to both body and mind. The purchas- | 
ing of proper stock in the best markets, the col- | 
lecting of them from different districts into one 
farm, the managing of the offspring stock from | 
birth to maturity, and the disposing of the sur-_ 
plus in the most remunerating markets, involve | 
great bodily exertion; and the care of the large | 
capital requisite for the enterprise, the doubt | 
whether the outlay for two or three years may 
be equivalent to the risk, the uncertainty as to | 
the purchased stock producing a progeny as good 
in character as themselves, the daily solicitude | 
in rearing the progeny to maturity, the fear of | 
disaster from the attacks of disease, and the ap- | 
prehension of loss from the fall of prices, impose | 
a large degree of labour and trouble on the mind. 
Any man who begins to be a breeder, therefore, 
ought to have great powers of both bodily and 
mental endurance; nor will he ever be likely to 
enjoy much success, unless he also possess a 
large judgment and an enterprising spirit. A 
breeder who cultivates any sort of stock which 
he can most easily procure, or who rears it with 
little trouble or with merely routine care, has no 
right to expect any considerable remuneration. 
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A thoroughly prosperous breeder selects his stock 
with much discrimination, readily expends labour 
and money to obtain at a distance a better animal 
than he can procure at hand, keenly observes the 
practices or notes the principles of other successful 
breeders, and omits no practical precaution, how- 
ever minute, for securing excellence in the pro- 
geny, averting disease, and effecting a plump, 
early, and ample maturity. 

The natural progress of the art of breeding is 
well illustrated, by Mr. James Dickson of Edin- 
burgh, in a supposititious case, which we shall here 
transfer to our pages. “The securing of the 
greatest profit in breeding with the least labour, 
consists in procuring that breed which will at- 
tain the greatest weight and maturity in the 
shortest time, and on the least quantity of food. 
On observing the progress of different individuals 


of the same breed of cattle, every breeder may 


have noticed that some individuals fatten quicker 
than others under the same treatment ; and were 
the cattle of different breeds, the difference in 
the progress of fatness would probably be the 
more striking. Results so obvious cannot fail to 
rouse the inquiries of the breeder. How is it 
that animals of different breeds, or individuals of 
the same breed, fatten faster than others? They 
all receive the same attention and care, food and 
comfort. On inspecting the subject more closely, 
the breeder discovers that those animals which 
improve fastest, are the most beautiful to appear- 
ance, and most handsomely formed. Out of re- 
gard for them, he has a desire to handle and fon- 
dle them, when he makes a new discovery—he 
finds that their skins feel agreeable to the touch, 
are loose, and easily laid hold of. Their bodies 
are soft and fat, and he can press his fingers into 
the flesh, which springs back again in an elastic 
manner. He can also ascertain the same proper- 
ties in the parents of the respective cattle which 
have thus exhibited them ; and when he has made 
this observation, he has made another discovery. 


| He thereby learns, that cattle possessing certain 


good and useful properties, have the power of 
imparting them to their progeny. He becomes 
convinced that good properties are hereditary ; 
and, by a parity of reasoning and observation, he 
concludes that bad properties are also hereditary. 
He therefore retains the breeding stock which 
possesses the good properties, and disposes of the 
rest which possess the bad, and fills up their 
place with animals possessing properties similar 
to the first. His mind having thus been awak- 
ened to the proper course to be pursued in breed- 
ing, he perseveres in the selection of the best 
animals, and, in the course of time, his experience 
and taste correct the defects which may exist in 
even the minuter properties of his animals. Some 
of these minute defects may not exhibit them- 
selves for some time, even for years; but when 


| they do appear, the animals having them are re- 


moved, and those only cherished which have pre- 


served all the good properties to the latest period. 
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“Having thus procured that breed which at- 
tains the greatest weight and maturity in the 
shortest time, and on the least quantity of food, 
not absolutely but relatively to other breeds (for 
it is perhaps not in the power of man to fashion 
an absolutely perfect breed of cattle, which these 
qualifications would indicate), the breeder’s next 
consideration is how to preserve the good proper- 
ties which have been acquired in his cattle. This 
consideration will be early impressed upon him, 
for he knows that the possession of any good thing 
is but a fleeting acquisition ; for he sees that 
others more than he cannot retain a good thing 
permanently, for everything becomes the more 
evanescent the purer it is. He finds this to be 
true in regard to cattle. The good properties 
gradually disappear, one after another. ‘The 
more minute properties disappear first, as it were 
stealthily, before he is aware of their disappear- 
ance. He finds, to his amazement and embar- 
rassment, that his cattle are undergoing an evi- 
dent change for the worse. They are becoming 
smaller, they are more tender, more easily hurt 
by change of food and weather ; they show symp- 
toms of internal disease, and some even die in 
spite of his attempts to preserve them. He be- 
comes alarmed, he ascribes the change perhaps 
to some temporary change in the atmosphere, to 


some epidemic, which will pass away with the 


season; and, at all events, he cannot ascribe the 
mismanagement on his part, as a cause of the 
disheartening change. He is not conscious of 


having deviated from the exact line of conduct | 


which has hitherto led him to prosperity and 
fame. He finds himself in a dilemma. If he 
continues as he has latterly proceeded in his me- 
thod of breeding, he fears that the value of the 
cattle, upon which he has bestowed so much care, 
and of whose beautiful appearance he is justly 
proud, will decline every year. It is no easy 
matter for a breeder to extricate himself out of 


such a difficulty. The many conjectures which | 
he forms to account for the unfortunate change, | 


the epidemic among the rest, have now lost his 
confidence, and he begins to distrust his later 
management, and attempts to discover an error 
of judgment. or of practice. But although an 
error of judgment or of practice had produced the 
effects, its Immediate connexion with them may 
not be very apparent; and, at all events, he is 
reluctant to acknowledge that it is easy to ac- 
count for so great a change as has taken place in 
his stock. He cannot conceive that a pursuance 
of the same plan which has perfected his animals, 
can at any time be detrimental to them. He 
resolves, however, to proceed in future with cir- 
cumspection. The first precaution which he uses 
is to change his breeding stock, in that line whose 
progeny have shown the greatest change. He 
purchases a bull from the best breeder in the 
county. This is at least a safe step. On com- 
parison, his eyes are opened to the lamentable 
fact, that his present favourite bull which has 
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procured him his stock, is not so perfect as other 
people’s, nor what he has before had; he is fat 
enough, but seems bound together, and is small. 
He resolves that he shall serve no more of his 
own cows, but he puts him to a cow which he 
has bought, in order to mark the results of the 
double change which he is about to effect by in- 
troducing a fresh bull and a fresh cow into his 
stock. The results prove better than his expec- 
tations. He tried the experiments in doubt, but 
he exults in the results, because he is in the way 
of regaining his lost stock. The fresh breed ex- 
hibits the size, strength, hardiness, all the good 
qualities of his best animals. He now sees the 
necessity of changing at intervals, the blood in 
breeding cattle, in order to maintain them in that 
high and palmy state which imparts the greatest 
pleasure and profit to the breeder. He is con- 
vinced that without a change of blood in its con- 
stitution, or, in other words, without crossing, 


| no breed of cattle can maintain its health and 


usefulness. 

“Convinced though he be of this position in 
regard to crossing in the same breed, still he na- 
turally asks himself, Will any kind of crossing 
produce similarly favourable results? Were any 
bull or cow used, would their progeny be as per- 
fect as that of the crosses which he has just used ? 
No reasoning can satisfy any man in the matter ; 
experiment alone must answer those questions. 
But having already made experiments and suc- 
ceeded, he may try others. He buys a bull of 
any breed different from his own. He puts him 
to one of his best cows. The result proves al- 
most a failure. The progeny is no doubt strong 
and hardy, but it is coarse, and by no means 
an improvement on his own breed. Such an ex- 
periment shows that he should not rely on a con- 
fessedly inferior bull. He then finds that the 
crossing of breeds must not be conducted in an 
indiscriminate manner, that a superior bull is 
necessary, and that a superior cow cannot secure 
him against disappointment when coupled with 
an inferior bull. 

_ “ He will try another experiment, the converse 
of the last. He now buys a cow of a different 
breed from his own, and puts his best bull to her. 
The result is much superior to the last experi- 
ment. The progeny is not so fine as his own 
pure breed, but it is superior to its mother. It 
proves a rapid grower, kind feeder, has a good 
figure and hardy constitution. He is encouraged 
to proceed a little farther—he puts a fine bull to 
a cow of this cross. He is still not disappointed; 
the progeny isstill not so fine as his own pure breed, 
but it approaches nearer in similarity to it than 
the first cross; and proceeding in this manner 
for generations, he ultimately finds that the 
coarse breed merges into his own. As he is still 
in the field of experiment, he tries the effect of a 
bull of a different breed from his own with a cow 
which is a cross between a coarse cow and a fine 


_ of his own. Instead of the cross improving 
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as it did with the fine bull, it is decidedly worse 
than its sire. He receives no encouragement to 
proceed in this direction. These latter experi- 
ments prove to him, that, were it possible, from 
the course of events, that no superior cow could 
be obtained, a superior bull would in time raise 
a stock similar to himself from a cow of a differ- 
ent breed; and that this cross should either re- 
main as it is, because it is certainly a good cross, 
or it will merge, by means of a superior bull, in- 
to his own pure breed; but that, by an inferior 
bull, the cross degenerates at once.” 

In the present state of improvement, however, 
no man requires to pass through the progress of 
breeding, from a low to a prime condition ; nor 
even while modern improvement was advancing, 
did any one man pass through the whole of that 
progress. Mr. Dickson’s supposititious breeder is 
an impersonation of several or even most of the 
enterprising men by whom a chief portion of the 
existing improvement in breeds has been achiev- 
ed. Any one man has, in general, but a limited 
range of experience, and both learns from the 
operations of his neighbours, and takes advan- 
tage of the achievements of his predecessors. 
Yet though the alleged facts in Mr. Dickson’s de- 


lineation are not imaginary—though, for example, | 


the breed which he represents as having been 
brought to the highest degree of perfection is the 
short-horned, and its degeneracy is indicated by 
pursuing the breed too near akin—the principles 
embodied in his sketch, particularly those re- 
specting the effects and the alleged necessity of 
crossing, are very far from being undisputed. 
The general object of improved breeding is to 
diminish or remove the defects of live stock, and 
to acquire and perpetuate desirable properties ; 
the general art is to make such a selection of 
both males and females as is most likely to pro- 


mote the object; and the general principle is the | 


governing law of the animal kingdom,—the very 
obvious yet much forgotten maxim,—that like 
produces like, or that every variety, as well as 
species of animal, propagates its own kind. The 


simple observation, that domestic animals pro= | 
duce a progeny exactly similar to themselves, | 
formed the basis of all the proceedings of our | 


first great modern improvers of British live stock. 
Bakewell, in particular, inferred from this obser- 
vation, that, by bringing together a male and a 


female both possessed of one set of good proper- | 


ties, he should obtain these properties, perhaps 
in an increased degree, in their offspring,—and 


that by propagating from males and females of | 


the same properties through a series of genera- 
tions, he should eventually establish a breed pos- 


sessing these properties as a permanent and dis- | 


tinguishing characteristic. When he carried 
this process into effect, and found it to be suc- 
cessful, with respect first to his long-horns, and 
next to other breeds of cattle, the term “blood” 
began to be used as a designation of it ; and, in 
all subsequent periods, whenever a breed with 
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any valuable characteristic can be referred to a 
number of ancestors of admitted excellence, this 
term is currently and emphatically applied. The 
principle of the improving process—that every 
variety of domestic animal propagates its own 
peculiar properties—is the pervading law of all 
scientific and successful breeding, holds true with 
regard to both the male and the female, and ex- 
tends, not only to constitution, shape, and or- 
ganic peculiarities, but to nosological tendencies 
and habits, and to almost every property, no mat- 
ter how minute, which affects an animal’s economi- 
cal adaptations and market value. The exceptions 
to this law—even in spite of the seemingly dull 
and unimaginative character of the cow, the ewe, 
and some other domestic animals—are only such 
as arise from the occasional ascendency of the 
mental power over the organic operation, and, 
like the vastly more frequent exceptions in the 
human subject—more frequent, perhaps, in the 
very ratio of the superiority of the human mind 
to the brutish—must be wholly ascribed to the 
play of imagination. “ One of the most intelli- 
gent breeders I ever met with in Scotland,” says 
Mr. Boswell, “told me a singular fact with re- 
gard to what I have now stated. One of his 
cows chanced to come in season while pasturing 
on a field, which was bounded by that of one of 
his neighbours, out of which an ox jumped, and 
went with the cow, until she was brought home 
to the bull. The ox was white, with black spots 
and horned. The cow’s owner had not a horned 
beast in his possession, nor one with any white 
on it; nevertheless, the produce of the following 
spring was a black and white calf with horns.” 
A still more remarkable instance is familiar to 
most readers of sacred scripture, as having oc- 
curred in the pastoral history of Jacob. Yet, 
notwithstanding all such exceptions, the ten- 
dency of each variety of domestic animals to pro- 
| pagate its own peculiarities, down to even the 
minutest point, is so prevalent and powerful as 
to be strictly a law, and perfectly accounts, not 
only for all the successes, but also for all the 
failures and for most of the apparent anomalies, 
in the progress of breeding improvements. “ Let 
it be supposed,” remarks Youatt, “that the cat- 
tle of a certain farmer have some excellent qual- 
ities about them; but there is a defect which 
considerably deteriorates from their value, and 
which he is anxious to remove. He remembers 
that ‘like produces like,’ and he looks about for 
a bull that possesses the excellence which he 
wishes to engraft on his own breed. He tries the 
experiment, and, to his astonishment it is a per- 
fect failure—his stock, so far from improving, 
have deteriorated. The cause of this every-day 
occurrence was, that he did not fairly estimate 
the extent of the principle from which he expect- 
ed so much. This new bull had the good point 
| that was wanting in his old stock; but he too 
was deficient somewhere also; and, therefore, 
although his cattle had in some degree improved 
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by him in one way, that was more than counter- 
balanced by the inheritance of his defects. Here 
is the secret of every failure,—the grand princi- 
ple of breeding. The new-comer, while he pos- 
sesses that which was a desideratum in the old 
stock, should likewise possess every good quality 
that they had previously exhibited—then, and 
then alone, will there be improvement without 
alloy.” 

Three of the good properties, or “ points,” as 
they are technically called, which breeders desi- 
derate in all the species of live stock, are rec- 
tangularity of shape, robustness of constitution, 
and tendency to rapid attainment of maturity.— 
Rectangularity of shape is not understood with 
literal exactness, and never supposes the total 
absence of curvature, or the absolute filling up of 
the angles, and is more remotely exemplified in 
some species than in others, and in some good 
varieties than in others; still, it constitutes an 
excellent abstract model, and distinctly indicates 
the development and novelties of form which are 
requisite for making increasing approximations 
to perfection. The rectangle of the side figure 
of each animal is a parallelogram, and excludes 
the head; and that of both the front figure and 
the head figure is not far from being a square. 
A full-grown ox of prime breed fills the rectan- 
gles better than any other form of cattle on a 
farm; and a fat ox fills them better than a lean 
one. A Leicester tup with full wool fills them 
better than a tup of the same breed newly clip- 
ped. The gelding fills them better than any 


other form of the horse. But the hind view of the | 


horse, unlike that of the ox, is always broader 
than the front view ; and the hind view of the 
female is broader than the hind view of the male.— 
Robustness of constitution implies good appetite, 
healthy digestion, freedom from tendencies to 
disease, great power of endurance, sturdy health, 
steady growth to maturity, and facile ability of 
performing the offices which belong to the parti- 
cular animal in the economy of the farm; and it 
is indicated by very numerous features in each 
animal, and by very diversified ones in the differ- 
ent species. The principal organs or parts of the 
body, particularly the lungs, the chest, the pel- 
vis, the head, the neck, the muscles, and the 
bones, must be carefully considered in order to 
secure the possession and the due balance of the 
desirable properties. The comparative largeness 
of the lungs determines the comparative strength 
and health of the whole constitution,—it deter- 
mines, in particular, the comparative power of 
taking up nourishment from food, and the com- 
parative facility and rapidity of fattening; and 
it is therefore of very great importance, and is 
itself determined, or rather indicated, by the ex- 
ternal form and size of the chest. The capacity 


of the chest depends more on its form than on 
the extent of its external circumference; for it 
may have an equal circumference in two animals, 
and yet enclose much larger lungs in the one 
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than in the other. The form of a truly capacious 
chest, containing large and powerful lungs, ap- 
proaches the outline-figure of a cone, and has the 
apex of this figure situated between the shoulders, 
and the base of it situated toward the loins. A 
capacious pelvis, or lower cavity of the abdomen, 
is essential in a female, in order to avoid danger 
to both herself and her offspring in the produc- 
tion of her young; and it is indicated chiefly by 
the width of the hips and the breadth of the 
space between the thighs. The breadth of the 
loins is always proportionate to that of the chest 
and the pelvis. The comparative smallness of 
the head facilitates parturition, and generally in- 
dicates superiority of breed; and a head with 
small horns, or with no horns whatever, occa- 
sions considerably more economizing of food than 
a head with large horns. The length of the neck 
ought, in order to permit an easy collecting of 
food, to be proportionate to the animal’s height. 
The muscles and the tendons, in order to permit 
an animal to travel or to work with ease and 
power, ought to be large. The bones, as com- 
pared to the muscles, ought to be small; for not 
bones but muscles are the seats of strength ; and 
large bones generally indicate imperfection in 
The several character- 
istic good properties of the several species, how- 
ever, as well as the features which indicate them, 
will be fully discussed in the articles Cartiz, 
Cow, Ox, Supnp, Horss, and Hoa. 

A question of great niceness and difficulty, and 
one which has been the topic of much discussion 
and antagonism among agricultural writers, is, 
“ Whether the breed of live stock be susceptible 
of the greatest improvement, from the qualities 
conspicuous in the male, or from those conspi- 
cuous in the female parent ?” The Highland So- 
ciety, about twenty years ago, proposed this ques- 
tion as a subject of prize essays; and afterwards 
adjudged four essays upon it to be worthy of pre- 
miums, and published them in their Transactions. 
Mr. Boswell of Balmuto, the author of one of the 
essays, asserts that the male is most influential, 
supports his opinion by an appeal to facts, and 
concludes “that the male is the parent, from 
motives of sense and sound polity, which we can 
alone look to for the improvement of our breed 
of live stock.” The Rev. Henry Berry, the au- 
thor of another of the essays, teaches that im- 
proving power in breeds is attributable, not to 
sex, but to high blood, or to animals, whether 
male or female, which have been long and success- 
fully selected and bred with a view to particular 
qualifications ; yet concludes “ that, with our 
present scanty stock of information on this diffi- 
cult question, one only rational course can be 
adopted by breeders, viz., that of resorting to the 
best male, a simple and efficacious mode of im- 
proving such stocks as require improvement, and 
the only proceeding by which stock already good 
can be preserved in excellence.” Mr. Christian 
of Mill of Forest, another of the essayists, as- 
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serts that the offspring bears the closest resem- 
blance to the parent, whether male or female, 
which exerts the greater influence in the forma- 
tion of the foetus, and concludes that no indivi- 
dual animals, either male or female, can be trusted 
to for improvement, and that the best breed and 
most perfect animals of both sexes ought, in 
every instance, to be selected, Mr. Dallas of 
Edinburgh, the fourth essayist, asserts that the 
male is the more powerful for external qualities, 
and the female the more powerful for internal 
qualities, and infers that the male ought to be 
selected for the improvement of colour, coat, or 
outward form, and the female for the improve- 
ment of lactiferousness, hardiness, temper, and 
freedom from tendency to any description of in- 
ternal disease. 

The opinions of Mr, Boswell and Mr. Berry, if 
mutually combined, or if made to modify each 
other, appear to contain the whole or very nearly 
the whole of the truth upon this question; and 
the opinions of Mr. Christian and Mr. Dallas are 
altogether, or very nearly altogether, fanciful,— 
the one in theory and the other in fact. The 
power of blood, or of regular systematic, untar- 
nished breeding through a series of generations, 
appears to be so great as wholly to supersede 
mere sexual or constitutional power, — and 
though peculiarly mighty in the male, is also 
not a little distinguished in the female. A cow 
possessing excellencies by pure descent from a 
high ancestry holds them as essential elements 
of her constitution, and will transmit them in all 
their breadth and beauty to her progeny; while 
a bull, possessing by tarnished descent from a 
near ancestry or merely by a cross of breeds on 
the part of his immediate parents, holds them as 
only secondary properties of his constitution, and 
may propagate them in a very marred and muti- 
lated condition. The mare of Arabia is the 
grand object of the Bedouin’s attention, and is 
constantly and carefully maintained in a condi- 
tion of eminent excellence; and she, in conse- 
quence, bears all sway in propagation, and often 
transmits her peculiar properties in defiance of 
antagonist ones in her mate. Still the male, by 
nearly the unanimous verdict of both practical 
and scientific observers, has, caters paribus, far 
more influence than the female; so that, when 
simply equal to her in descent and in some minor 
modifying circumstances, he at once maintains 
his excellencies by a mightier energy, develops 
them with a superior force, and propagates them 
with both a fuller breadth and a higher certainty. 
He also possesses a higher money value than the 
female, and becomes connected with a vastly 
larger number of offspring; and for both these 
reasons, as well as for the sake of his greater 
constitutional influence, he demands the prime 
attention of every breeder. 

A farmer who commences to breed either cat- 
tle or sheep, ought to make first a deliberate de- 
cision as to the precise excellencies which he 
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wishes his flock to possess, and next a very care- 
ful selection of a male who exhibits these excel- 
lencies in the fullest development, and in freedom 
from accompanying defects. If he breed, at one 
time, with the view of obtaining animals with 
one set of properties, and at another time with 
the view of obtaining animals with a different set 
of properties, he is almost certain to miss the at- 
tainment of both the sets of properties, or, at best, 
to obtain them in a very deteriorated condition. 
But if he decide on precise properties, and use 
only males which purely and prominently possess 
them, and steadily prosecute the establishment 
of them in all his stock, he is morally and even 
physically certain of becoming the owner of 
flocks which shall exhibit them in perfection. 
Yet the selected males ought not alone to pos- 
sess the desired properties full and uncontami- 
nated, but to be the descendants of a series of 
progenitors who also thus possess them ; and if 
they are themselves sires, their offspring must 
likewise and most especially thus possess them ; 
for, unless a counteracting power can be dis- 
tinctly ascribed to the dams, the offspring al- 
ready existing is, in all respects, a type of that 
which may afterwards be produced. When a 
breeder of cattle, as usually happens, has not a 
sufficiently numerous flock to need more than 
one bull, he ought to observe well what faults 
are most prevalent among his cows, and to use 
all circumspection that none of these faults exist 
in the male which he selects; for unless he use 
these precautions, he may not only perpetuate 
but seriously augment the defects which depre- 
ciate his stock. When a farmer breeds upon a 
large scale, and uses several males at once, he 
can, with nicer aim and more certain effect, con- 
duct the work of improvement; and he ought 
probably to select his males with slightly differ- 
ent groupings of good properties, and to appro- 
priate each male to a specific or classified num- 
ber of females with studied design to correct or 
remove particular imperfections. Most breeders 
of sheep use more than one ram; and all who 
make even moderate endeavours to improve their 
flocks, assign to each ram those and only those 
ewes whose defects are most likely to be reduced 
by his characteristic excellencies. 

Lord Spencer’s rules for the selection of males, 
though in some degree a repetition of what we 
briefly stated on the subject of “points,” are 
well worthy of being quoted. “The first things 
to be considered in the selection of a male ani- 
mal are the indications by which it may be pos- 
sible to form a judgment as to his constitution. 
In all animals a wide chest indicates strength of 
constitution; and there can be no doubt that 
this is the point of shape to which it is most ma- 
terial for any breeder to look in the selection 
either of a bull oraram, In order to ascertain 
that the chest of these animals is wide, it is not 
sufficient to observe that they have wide bosoms; 
but the width which is perceived by looking at 
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them in the front should be continued along the 
brisket, which ought to show great fulness in the 
part which is just under the elbows; it is also 
necessary that they should be what is called thick 
through the heart, Another indication of a good | 
constitution is, that a male animal should have 
a masculine appearance: with this view, a cer- 
tain degree of coarseness is by no means objec- 
tionable, but this coarseness should not be such 
as would be likely to show itself in a castrated 
animal, because it thus might happen that the 
oxen or wethers produced from such a sire would 
be coarse also, which in them would be a fault. 
Another point to be attended to, not merely as an 
indication of a good constitution, but as a merit 
in itself, is, that an animal should exhibit great 
muscular power, or rather that his muscles | 
should be large. This is an usual accompani-— 
ment of strength of constitution, but it also 
shows that there will be a good proportionate 
mixture of lean and fat in the meat produced 
from the animal, the muscles being that part 
which in meat is lean. A thick neck is, in both 
bulls and rams, a proof of the muscles being | 
large, and there can hardly be a greater fault in | 
the shape of a male animal of either sort, than | 
his having a thin neck. I am inclined to say, 
that in the new Leicester breed of sheep, which 
is the breed to which I am accustomed, a ram’s 
neck cannot be too thick. Other indications of 
muscle are more difficult to observe in sheep than | 
in cattle. In a bull there ought to be a full 
muscle on each side of the back-bone, just be- | 
hind the top of the shoulder-blades; he ought | 
also to have the muscles on the outside of the | 
thigh full, and extending down nearly to the 
hough. It will seldom happen that a bull having | 
these indications will be found deficient in muscle. | 
As I am writing for the use of farmers, it is quite 
unnecessary for me to attempt to give a descrip- 
tion of what is considered a well-shaped bull or 
ram ; it is also obviously impossible to express in | 
words what is meant by good handling. It is 
sufficient to say, therefore, that no male animal 
is fit to be used at all as a sire whose handling is 
not good, and that the more perfect his shape is 
the better.” 

The system of breeding within near degrees of 
consanguinity, or, in farmers’ language, of breed- 
ing in-and-in, so as to perpetuate a stock of sheep 
or cattle solely from its own bulls and rams, has 
been the topic of much discussion, and was long 
the subject of divided and unsettled opinion. 
The degrees of consanguinity vary according to 
the size and circumstances of different flocks; 
but may, in a general view, be regarded as strictly 
parallel to those which prohibit marriage among 
the human species. The celebrated improver, 
Bakewell, after bringing his Leicester sheep and 
his long-horn cattle to perfection, always bred 
from his own stock, and thoroughly succeeded in 
preserving it from every appearance of degene- ||. 
racy. Mr. Mason of Chilton successfully pursued, | 


for a time, the same course; other distinguished 
breeders have also, with various degrees of success, 
and for periods of various length, pursued it; a 
considerable number of breeders of the present 
day, particularly in England, still practise it, and 
regard it as the best; and several naturalists 
have appealed, for the vindication of it, to facts 
in the economy of wild animals, and especially to 
the instance of the exceedingly prolonged consan- 
guineous propagation of the flock of wild cattle 
at Chillingham Park. “Mr. Bakewell,” says Mr. 
Culley, “ has not had a cross from.any other breed 
than his own for upwards of twenty years; his 
best stock has been bred by the nearest affinities ; 
yet they have not decreased in size, neither are 
they less hardy, or more liable to disorders ; but, 
on the contrary, have kept on a progressive state 
ofimprovement. But one of the most conclusive 
arguments that crossing with different stock is 


not necessary to secure size, hardiness, &c., is the’ 


breed of wild cattle in Chillingham Park, in the 
county of Northumberland. It is well known 
that these cattle have been confined in this park 
for several hundred years, without any intermix- 
ture, and are perhaps the purest breed of cattle 
of any in the kingdom; and though bred from 
the nearest affinities in every possible degree, yet 
we find them exceedingly hardy, healthy, and 
well formed, and their size, as well as colour, and 
many other particulars and peculiarities, the 
same as they were five hundered years ago.” 
Mr. Napier quotes this passage, and appears to 
concur in it; and Mr. Hayward argues at much 
length, on a diversity of grounds, and in formal 
opposition to Sir John Sinclair, in support of the 
doctrine which it inculcates. Yet the true law 
of either improving or undeteriorating propaga- 
tion, so far as we can deduce it from a vast mass 
of conflicting observations, is that consanguine- 
ousness of breeding, viewed apart from other 
controlling or modifying circumstances, acts in- 
differently in the wild state of animals, and has 
a deteriorating tendency in the exact ratio of 
domestication. Mr. Bakewell, by a choice selec- 


tion of individuals, improved his breeds up to the 


highest possible pitch, which became identical 
with the utmost possible degree of domestica- 
tion ; and he afterwards preserved his flocks from 
degenerating, only by careful attention to the 
utmost attainable proprieties of pairing, and espe- 
cially by a constant and costly provision of the 
fittest climate, the amplest shelter, and the rich- 
est food. But had he either permitted his im- 
proved breeds promiscuous intercourse, or allowed 
them to live under the ordinary conditions of com- 
mon pasturage on a common farm, he would proba- 
bly have witnessed a deterioration almost as rapid 
asthe previousimprovement. Hisbreeds, too, were 
but newly formed,—they, under his own manage- 
ment, came for the first time into the possession 
of the characteristic properties which constituted 
them varieties of their species; and they, there- 
fore, in all or any of their tendencies to degener- 
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acy, were no more parallel to the long established 
good breeds of the present day, than a hybrid 
plant of the first generation is parallel to a hybrid 
of the fourth or the sixth generation. But the wild 
cattle of Chillingham Park are almost contrasts 
rather than parallels; for they have no properties 
whatever of “a breed,’—no qualities of a mere 
variety,—no “points”? whatever of the very nu- 
merous and diversified class which characterize 
the countless breeds of domestic animals, and 
distinguish them from the untamed brutes of the 
forest ; and, of course, they could not degenerate, 
—they could not lose or deteriorate properties 
which they did not possess. The acquisition of 
such properties as constitute a changeable va- 
riety is inseparable from domestication ; the pro- 
duction of many and diversified groups of them 
is what constitutes the numerousness of the va- 
rieties of any species of domestic animals; the 
segregating of a group of good ones, to the ex- 
clusion of the bad, is what constitutes the art of 
breeding; and hence, the very proportion to 
which high breeding is carried, becomes, at the 
same time, both the proportion of domestication, 
and the proportion of liability to deterioration 
from breeding in-and-in. 

Consanguinous breeding operates with full ad- 
vantage in forming a new breed, or in developing 
and establishing any attainable group of new 
properties which may be desirable ; but it ought 
to be thoroughly abandoned the moment the new 
breed is fairly formed, and never practised for 
the perpetuation of a breed which is well estab- 
lished. It originated the good sheep and cattle 
breeds of Bakewell, and the excellent cattle breed 
of Colling; but it first degenerated and then 
utterly destroyed the new Leicester breed of 
cattle, and has, on multitudes of farms, impaired 
the constitution and deteriorated the value of the 
new Leicester sheep and the short-horned cattle. 
After a breed is formed, the continuance of it by 
breeding in-and-in may, indeed, produce one 
generation or two generations of animals of ex- 
traordinary tendency to fatness, of remarkable 
form, and sometimes saleable at enormous prices ; 
but it will just as certainly occasion the subse- 
quent generations to be far more than propor- 
tionally degenerated in precisely the same pro- 
perties. The bone of the in-and-in bred animal 
becomes very small in size, condensed in texture, 
and fine in form; the skin becomes very thin and 
porous, and ceases to afford any effectual pro- 
tection against catarrh, consumption, and some 
other diseases; the hair of the ox becomes thin, 
short, and smooth, and the wool of the sheep thin, 
short, and watery; the body becomes finely 
rounded at its salient points, and looks as if 
smoothly and delicately stuffed within the skin ; 
the carcass becomes greatly reduced in size, and 
possesses so powerful a tendency to fatten that, 
in all ordinary circumstances, it. looks as if in 
constant condition for the shambles; the extre- 
mities become fine and delicate, the head and the 
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feet small, the neck thin and drooping, the ears 
thin and broad, and the head of the sheep bluish, 
almost bare, and exceedingly subject to excoria- 
tion by the sun and to attacks from the fly. The 
entire animal decreases in healthiness and acti- 
vity, acquires tendencies to disease, becomes 
lean, dwarfish, and of a sickly appetite, and 
eventually loses the very capacity of propagation. 
The celebrated breeder Prinsep used strenuous, 
and expensive efforts, but without effect, to pre- 
vent in-and-in bred cattle from diminishing in 
size, Sir John 8. Sebright made many experi- 
ments by breeding in-and-in with dogs, pigeons, 


| and farm-yard fowls, and found the breeds in 


every instance to degenerate; and a gentleman 
tried in-and-in breeding with pigs till he found 
the females either becoming totally barren, or pro- 
ducing an offspring so small and delicate as to die 
almost immediately after being born. Mr. Hay- 
ward, who strenuously pleads for in-and-in breed- 


| Ing, says respecting these instances, “It may be 
| remarked that pigeons, dogs, and fowls, from their 
| long domestication, are already as much removed 


from a state of nature as nature will admit of; and 


| being bred and fed more to please the fancy than 
| for any defined object, it frequently happens that 
| the most desired qualities are the effect of disease 
| or distortion; and therefore, on the principles 
| laid down, it might be expected that weak, dis- 
_ eased, or defective males and femaies being se- 


lected and paired, would produce those that are 
still more so. In the ease of the pigs also, an 
effect is mistaken for a cause; these failures 


_ evidently arose from original defect, and a pecu- 
_ liar selection in pairing having been carried to 


an extreme, and not solely on the principle of 
breeding in-and-in.” We hold this to be a full 
though extorted confession from one of the 


| sturdiest advocates of consanguineous breeding, 


that the system, as regards all domesticated ani- 
mals, and especially those which have become 
divided into many varieties or breeds, is essen- 
tially and mightily mischievous. For since de- 
generacy actually follows, no practical man cares 
a rush whether this be ascribed to in-and-in 
breeding itself or to the mere accidents or ac- 
companiments of in-and-in breeding; and abso- 
lutely all the properties which distinguish the 
domesticated from the wild animals of a species, 
may, on certain principles of abstract or scienti- 
fic reasoning, be pronounced distortions from na- 
ture, or diseased malformations,—and, at all 
events, the most useful or the most agricultural 
of them possess the same tendency to deteriorate 
and disappear as those which address themselves 
chiefly to the fancy, or are most confessedly “the 
effect of disease or distortion.” Every breeder, 
then, who possesses a good stock, and wishes to 
preserve it from degenerating, must, every second 
or third year, introduce to it a new bull and new 
rams, and banish from it the old. The new bull 
and the new rams ought, as nearly as possible, to 


be of the same variety or shade of breed as the 
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old, and from a pasturage and a climate strictly 
similar; they ought, in fact, to be quite the same 
in all respects as the old, with the simple differ- 
ence of possessing no relationship, or at least a 
very distant one; yet when the stock is not of 
prime quality or is characterized by some ob- 
servable defects, the new males ought, of course, 
to possess not only all the same excellencies as 
the flock, but also the additional ones which the 
flock wants. The practice of crossing might, at 
first sight, appear to be but the converse of that 
of breeding in-and-in, but it really involves addi- 
tional elements, and will form a fit subject for 
separate discussion. See the article Crossine. 
In order to prevent at once unsuitable pairing 
in properties, breeding at an improper age, and 
breeding at an unsuitable season of the year, the 
males of a breeding stock ought to be separately 
depastured from the females, and not permitted 
access to the latter except by rule and. upon 
system; and, in order to prevent the transmis- 
sion of such half-tender habits as might not be 
able to withstand the ordinary pasturing condi- 
tions of a farm, the males ought not to be kept 
under ‘better shelter or in more luxuriant cir- 
cumstances than the females. Ifa heifer be put 
to the bull before she attain two years of age, 
she will not have a sufficient supply of nourish- 
ment for both herself and the foetus, so that both 
will suffer damage in constitution; and if she be 
not put to the bull till after she has attained 
three years of age, she may be in too high con- 
dition, and will probably not become pregnant, 
A heifer is generally in fittest condition between 
the age of two years and that of two and a haif 
years. A bull ought never to be used at an 
earlier age than two years, and may be all the 
better if not used till three; yet, when not used 
till the latter age, he is in risk of becoming so 
ungovernable and dangerous that he must be 
killed, “ Many contend,” says Sir John Sinclair, 
“that the offspring of a bull, if well bred, be- 
comes generally better till he reaches seven or 
eight years, and indeed till his constitution is 
impaired by age, This doctrine, however, does 
not agree with the practice of Mr. Vandergoes in 
Holland; nor can the question be finally decided 
without a regular course of experiments.”—The 
proper age of the ram is not regarded as, by any 
means, an affair of such nicety as that of the 
bull. But an important rule, in reference to | 
every favourite ram, is to examine his progeny 
of the preceding year, to observe their good pro- 
perties and their defects in comparison with 
those of their dams, and then to assign to him 
only such ewes as are likely to avoid the defects 
and to propagate all the good properties.—On all 
farms, but particularly in high and exposed situ- 
ations, breeding ought to be attended to at such 
a season that the young may be produced when 
the supply of suitable food is most ample,—neither 
so early as to involve the young in the disasters 


of insufficient feeding, nor so late as to expose 
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them, in too tender a condition of their body, to 
the storms and rigours of winter. 

A natural law is believed to exist, occasioning 
an excess of males or of females in a flock, ac- 
cording to modifying circumstances which are, 
in a great degree, under the control of the far- 
mer. This law is supposed to be, that, when 
animals are in good condition, well fed, and re- 
strained in breeding, or when, by any combina- 
tion of circumstances, they are in the most fa- 
vourable state for increase, they produce an ex- 
cess of females; and when they are in a bad 


climate, or on stinted pasture, or have already 
had a numerous offspring, they produce an excess 


of males. But whatever be the precise nature 
of the law itself, some experiments which indi- 
cate and illustrate it are sufficiently obvious for 
many of the purposes of practical guidance. M. 
Charles Girou de Bugareingues proposed, in 1826, 
to the Agricultural Society of Séverac, so to deal 
with flocks of sheep that an excess of males or of 
females should be produced at option; he divided 
each of two flocks which were submitted to him 
into two equal parts, the one to produce an ex- 
cess of males, and the other an excess of females; 
and he recommended that the divisions which 
were designed for the excess of females should 
be served by very young rams, and enjoy an 
abundance of pasture, and that the divisions de- 
signed for the excess of males should be served 
by vigorous rams of four or five years of age, and 
enjoy no more than a moderate pasturage. In 
the first experiment, the division for excess of 
females were served by one ram of fifteen months 
and another of two years of age, and the two- 
year old ewes of it produced. 14 males and 26 
females, the three-year old ewes produced 16 
males and 29 females, the four-year old ewes pro- 
duced 5 males and 21 females, and the ewes of 
five years and upwards produced 18 males and 
8 females,—_thus showing a complete triumph of 
the principle in all the ewes below five years of 
age, to the total amount of 76 females against 35 
males, but at the same time showing a failure or 
rather misapplication of the principle in the case 
of the older ewes, in the proportion of 18 males 
to 8 females; and the division for excess of males 
were served by two strong rams of respectively 
four or five years of age, and the two-year old 
ewes of it produced 7 males and 3 females, the 
three-year old ewes produced 15 males and 14 
females, the four-year old ewes produced 33 males 
and 14 females, and the ewes of five years and 
upwards produced 25 males and 24 females,— 
thus showing a triumph of the principle in the 
aggregate of the division to the amount of 80 
males against 55 females. The second experi- 
ment is reported by M. Girou as follows :-— 
“During the summer of 1826, M. Cournuéjouls 
kept, upon a very dry pasture, belonging to the 
village of Bez, a flock of 106 ewes, of which 84 


belonged to himself, and 22 to his shepherds. 


Towards the end of October, he divided his flock 
I. 
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into two sections, of 42 heads each, the one com- 
posed of the strongest ewes, from four to five 
years old,—the other, of the weakest beasts un- 
der four or above five years old. ‘The first was 
destined to produce a greater number of females 
than the second. After it was marked with 
pitch in my presence, it was taken to much bet- 
ter pasture behind Panonse, where it was de- 
livered to four male lambs, about six months old, 
and of good promise. The second remained upon 
the pasture of Bez, and was served by two strong 
rams, more than three. years old. The ewes be- 
longing to the shepherds, which I shall consider 
as forming a third section, and which are in gen- 
eral stronger and better fed than those of the 
master, because their owners are not always par- 
ticular in preventing them from trespassing on 
the cultivated lands, which are not enclosed, were 
mixed with those of the second flock. The re- 
sult was that the first section gave 15 males and 
25 females, the second 26 males and 14 females, 
and the third 10 males and 12 females,” M. 
Girou also made similar experiments with horses 
and cattle, and found them issuing in similar re- 
sults.— Vapier’s Treatise on Store-Larming.—Cul- 
ley on Live Stock—Hayward’s Science of Agricul- 
ture.— Prize Essays of Messrs. Boswell, Berry, 
Christian, and Dallas in Transactions of THigh- 
land Society— Papers by Mr. Dickson and others 
in Quarterly Journal of Agriculture—Paper of 
Earl Spencer in Journal of Royal Agricultural 
Society of England—Oommunications to the Board 
of Agriculture.— The Farmer's Journal. — The 
British Farmer's Magazine-—Sir John Sinclair's 
Code of Agriculture—Buel’s Farmer’s Instructor. 
— Spooner on Sheep.— Youatt on the Horse.— 
Youatt on Oatile—RKham’s Dictionary of the Farm. 
—Stephen’s Book of the Farm. 

BREWERY. See Brewine. 

BREWERY-WASTE. The various refuse of 
the processes of brewing, available for the pur- 
poses of manure. Malt-dust, though often thrown 
away in small breweries, is extensively sold from 
large ones, and fully appreciated as a manure. 
See the article Maur-Dust. But much of other 
refuse of breweries, which might be easily and 
cheaply collected, and would exert a powerfully 
fertilizing influence upon the soil, is, in almost 
all cases, destroyed as sheer waste. A sediment 
separates and remains when the clear portion of 
the boiled infusion of malt is run off; another 
sediment, consisting of refuse or insoluble fer- 
ment, is deposited in the vessels in which the 
processes of fermentation are conducted; and 
both of these are rich in nitrogen, and act with 
the highest efficiency in decomposing the peat, 
sawdust, dry-leaves, and other strongly carbon- 
ized materials of compost heaps. 

BREWING, The juices of fruits contain 
sugar, which is essential to the vinous fermenta- 
tion; but this does not exist, in any important 
quantity, in seeds. Instead of it, however, we 
have starch, and this may combine with water, 
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| so as to form sugar. This combination is per- 

| formed very perfectly by a vital process; that is 
to say, it takes place only in a living seed, and 
not in one which is frozen, burned, or otherwise 
killed. It is known by the name of germination 
or growing, and is of familiar occurrence, being 
what takes place in every seed that is success- 
fully planted. The seeds of wheat, rye, barley, 
é&c., consist principally of starch. If a grain of 
these is examined, we find near one end of ita 
small body, which is the rudiment of the future 
plant, and the microscope shows us that this con- 
sists of two parts—the plumule, which is destined 
to ascend through the earth to form the stalk, 
and the radicle, which is to be spread abroad be- 
low, and form the root. Whenever a grain of 
barley, oats, or certain other of the gramineous 
seeds, is exposed to water, it begins to swell and 
absorb the moisture; and, at the same time, if 
the temperature of the air is not too cold, the 
radicle thrusts itself out at the lower end; the 
plumule, on the other hand, pushes itself along 
beneath the husk of the grain to the other end, 
before it thrusts itself out. There are several 
curious considerations in regard to this process. 
The one which concerns us at present is this, 
that, as the plumule is passing along through the 
husk, the part of the seed along which it passes 
becomes changed into the substance known in 
chemistry by the name of starch-sugar ; that is, 
when the plumule has passed along one-third of 
the length of the grain, that third is starch- 
sugar, while the remaining two-thirds are still 
starch; and so with the rest. The starch-sugar 
seems to be some combination of starch and 
water. The final cause of the change is un- 
doubtedly the support of the growing plant, 
sugar being evidently necessary to the growth 
of plants, as it is always found in their sap, and 
sometimes, as in the sugar maple, in great quan- 
tities. The moment, however, the plumule be- 
gins to protrude beyond the end of the grain, 
the sugar diminishes, as it is consumed by the 
young stalk; and the substance of the seed is 
also consumed, though by no means to the same 
extent, by the growth of the root. To produce 
this change in seeds, and thereby to fit them for 
yielding a sweet fluid, when mixed with water, 
is the business of the maltster; and it is an ope- 
ration of great delicacy, upon the successful per- 
formance of which the success of a manufactory 
of ale or beer in a great measure depends. 

The first operation in malting is, to plunge the 
barley, or other grain to be malted, into a large 
cistern, containing water enough to cover the 
whole mass. The barley immediately separates 

|| into two parts; one is heavy, and remains at the 
bottom of the water, while the lighter portion, 
consisting of chaff, defective grains, Wc., floats on 
the top. This latter is skimmed off as of no use. 

|| The heavier part, or sound barley, is suffered to 
|| remain till it has absorbed a portion of the water, 
sufficient for the purpose of enabling it to ger- 
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minate. This is steeping. It is the first process, 
and usually occupies about two days. When the 
grain is sufficiently steeped, the water is let off, 
and the grain thrown out of the cistern, and piled 
in a heap, or as it is technically called, a couch. 
After a few hours, the bottom and inner part of 
the heap begin to grow warm, and the radicle or 
root to make its appearance; and the germination 
thus commenced would go on rapidly but for the 
labour of the maltster, who, with a view of making 
all the grains grow alike, checks the growth of 
such as are in the middle of the heap by turning 
them to the outside, and vice versa. For this 
reason, malting cannot be performed, with any 
success, in summer, which would, at first sight, 
seem to be the fittest season. On the contrary, 
the best maltsters prefer the coldest weather ; 
for, at this season, they can always keep the ger- 
mination going on at the rate they wish, by heap- 
ing up the grain; whereas, in warm weather, it 
grows so rapidly that no effort can make the pro- 
cess equal and regular. Thus the grain is turned 
backwards and forwards for fourteen days, at the 
end of which period the acrospire, as it is called, 
or the plumula, having nearly reached the end 
of the grain, and the latter having acquired a 
sweet taste, the process of growth is suddenly 
and effectually stopped by spreading the whole 
upon a kiln, which is a floor of iron or tiles, per- 
forated with small holes, and having a fire be- 
neath it. 
and it is thoroughly dried. The malt thus made 
is ground, or rather crushed, by passing it be- 
tween a pair of iron rollers. 
for brewing. 

The first step in brewing is called mashing. It 
consists in stirring up the malt with a quantity 


of hot water, which dissolves the starch sugar of | 
the malt, and forms a sweet liquor called wor, | 


similar to the must, or sweet juice of the grape, 
from which wine is made. The manufacture 
differs, however, in some essential particulars, 
at this stage of the process, from that of wine; 
for, if the wort were allowed, as the must is, to 
ferment without obstruction, it contains so much 


of the mucilage and starch of the grain, that it — 


would run into the acetous, and from thence into 
the putrefactive fermentation, and would he 
fowed, as it is technically termed; that is, it 
would become ill-smelling vinegar instead of beer. 
To prevent this it is first boiled. This process 
renders it stronger by evaporating a portion of 
the water; and, further, it coagulates or curdles 
the mucilage, which subsides afterwards, and is 
not again dissolved, thus separating an injurious 
ingredient. While boiling, a portion of hops is 
added. One object of this is to give an aromatic, 
bitter taste to the liquor, which habit has ren- 
dered agreeable. The principal object of adding 


the hops, however, is, to check the tendency to 
the acetous fermentation, which is always far 
greater, in liquor so compound in its character as 
beer, than in the simpler liquors, as wine and 


There the life of the grain is destroyed, | 


It is then prepared 
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It is further a common opinion, that hops 


cider. 
add to the intoxicating qualities of the article; 
and this opinion is probably well founded.—After 
the worts are sufficiently boiled, they are poured 
out into large shallow cisterns or coolers, till they 
become cool and deposit much of the curdled | distiller, he would run great risk of setting his 


mucilage. They are then allowed to run into a 
deep tub or vat to ferment. If left to themselves, 
however, the process would take place very im- 


perfectly, and it is therefore assisted by the ad- | again. 


dition of yeast. The true nature of this sub- 
stance, notwithstanding much attention and some 
laborious analyses, is not yet understood. It ex- 


cites fermentation, however, which continues for | benefit to his liquor. 


a period of time longer or shorter, according to 
the fancy of the brewer, and is then checked by 
drawing off the liquor into barrels or hogsheads. 
In these the fermentation still goes on, but it is 
now called by brewers cleansing. With a view 
to take advantage of this process, the casks are 
placed with their bung-holes open, and inclined 
a little to one side. The scum as it rises, works 
out at the bung, and runs over the side, and thus 
the beer is cleansed from a quantity of mucilage, 
starch, and other unfermented matters. What 
does not run out at the bung subsides at the bot- 
tom, and constitutes the dees. After this cleans- 
ing is completed, the clear beer is racked off into 
barrels, and preserved for use. The scum and 
lees are collected, and the former constitutes the 
yeast for the next brewing. 


the product is to be beer, ale, porter, or wash, 
except that in the latter the cleansing is not ne- 
cessary.—Even this racking, however, does not 
remove all the unfermented matter. Some starch 


and gluten still remain; of course, the liquor | may be so made. 


soon begins to ferment again in the barrels; but, 
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place, the grain is not all malted: in England, 
only a part of it is so; in the United States, 
generally, none at all. In the next place, it is 
ground a great deal finer than in brewing. If 
the brewer were to grind his grist as fine as the 


mash, as the phrase is; that is, he would make 
paste of his grain, and entangle the solution of 
sugar so effectually, that he could not get it out 
The distiller does not run the same risk, 
because he does not use such hot water as the 
brewer, and he can mash and stir his goods a 
great deal longer without injury, and even with 
Again, he does not need 
to boil or add hops to his worts, for he does not 
care about precipitating the mucilage, or making 
his beer keep. In the next place, he adds a great 
deal of yeast, and ferments violently and rapidly, 
so as to decompose the sugar as quickly as pos- 
sible, and is quite indifferent whether the worts 
even become somewhat sourish in the process, 
as, when sufficiently fermented, the alcohol is 
removed at once by distillation. If raw grain 


be ground, mixed with water at a certain heat, | 


and allowed to stand, the change of the starch 
into starch sugar, or the combination of starch 
and water, takes place in the same way as in 
malting. It takes some time, however, and 
hence the distillers’ mashes stand longer than 
the brewers’. It would seem, therefore, from 
this, that the malting of grain is not necessary 


Such is the general history of brewing, whether | for the making of beer; and, accordingly, this 
method of proceeding has been recommended by | 
an eminent chemist, one who has paid much at- | 
tention to this subject, and there can be no | 


doubt that a certain description of small beer 
But the process is not appli- 
cable to the finer and more valuable kinds of 


as these are closely stopped, the carbonic acid | malt liquors, for reasons which it would require 


gas, or fixed air, cannot escape, but becomes 
mingled with the beer. Every successive fer- 
mentation causes some lees, from which the beer 
may be racked off, and, by repeated racking, the 
fermentative matter may be completely removed, 
and such beers become clear, transparent, and 
somewhat like the German wines, as, for instance, 
that commonly called hock. But, the disposition 
to ferment being thus entirely destroyed, they 
are, like these wines, perfectly still, and acquire 
no disposition to froth by being bottled. Hence 
old sound beers may remain in bottles for years 
without coming up, as it is technically called. 
The object of the brewer is to produce an agree- 
able beverage, distinguished not so much for ab- 
solute strength, or quantity of alcohol, as for 
colour, flavour, transparency, liveliness, and 
power of keeping well. Some of these qualities 
are not compatible with the development of the 
greatest quantity of alcohol or ardent spirit, 
which is the main object of the whisky-distiller. 
To effect this purpose, he makes a kind of beer, 
which is called wash. This differs from brewers’ 


beer in some important particulars. In the first | 1812, and another, B. chrysophylla, from Mada- 


too many details to explain perfectly. 


Besides the kinds of beer and wash already | 
mentioned, there are others in common use made | 
by mixing honey, molasses, or sugar with water, | 


and fermenting with yeast, or some other leaven. 
Beers made in this way are commonly mingled 


with some vegetable substance, as ginger, spruce, 


sarsaparilla, &c., to give them a particular, fla- 
vour, and are familiar to all by the names of 
ginger beer, spruce beer, &c. Of the beers manu- 
factured from grain, as an article of consump- 
tion in that state, there are a great many varie- 
ties. See article Brmr. 

BREXIA. A genus of very fine, ornamental, 
evergreen trees, with the habit of the beautiful 
shrub Theophrasta. It does not hold any pro- 
perly defined place in the Jussieuan system, and 
has hitherto been treated as constituting an or- 
der of its own. Its leaves throw off rain, and its 
flowers have a white colour, and are produced in 
axillary bunches. Two species, 6. madagascari- 
ensis and B. spinosa, were introduced to Great 
Britain from the Mauritius and Madagascar in 


we 
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gascar in 1820; and all these require hothouse 
culture, and usually grow to the height of about 
30 feet. Five other species are known to botan- 
ists. 

BRIAR (Sweet),—botanically Rosa rubiginesa. 
A hardy, deciduous shrub, of the rose genus. The 
common sweet-briar is a native of Great Britain 
and of Switzerland, and is well known in every 
part of England and of the lowlands of Scotland. 
It is particularly abundant, in its wild state, on 
the chalky banks of England. It usually grows to 
the height of about five feet; its branches have a 
reddish hue, and are everywhere closely armed with 
strong prickles ; the leaves exhale, from reddish 
viscid glands on their under surface, a very rich 
and grateful odour; and the flowers have a pink 
or pale red colour, and appear in May and June. 
The odour from the leaves is at once the richest, 
the best known, and the most extensively diffused 
of our native perfumes; it lusciously scents the 
air to a comparatively great distance around the 
plants; and it has deservedly rendered the sweet- 
briar a favourite in the vicinity of promenades, 
and won for it a place in almost all shrubberies 
and gardens. Though the plant has a gaunt, 
straggling, and wild appearance to the eye, and 
suits ill to grow side by side with anything orna- 
mental, yet it grows well in corners, backgrounds, 
and other concealed spots, and secretly diffuses 
clouds of odours over all the walks in its neigh- 
bourhood. Four varieties of it, all bearing pink 
flowers, have been recognised by systematic bo- 
tany ;—the small-flowered, 2. 7. micrantha, grow- 
ing wild in British thickets, blooming from May 
till July, and usually attaining a height of about 
six feet; the umbellated, 2. r. winbellata, a native 
of Germany, flowering in May and June, and 
usually attaining a height of four feet ; the hedge 
variety, 2. 7. sepium, growing wild in British 
thickets, and usually attaining a height of about 
three feet ; and the scentless variety, 2. r. ino- 
dora, growing wild in British hedges, and usually 
attaining a height of about six feet. But nu- 
merous other varieties and subvarieties are known 
to gardeners, and have as defined a place as any 
other garden roses in horticultural catalogues, 
The chief of these are the double, the tree double, 
the dwarf semidouble, the white semidouble, the 
American single, the zabeth, the blush, the cle- 
mentine, the maiden, the scarlet, the mannings, 
the cluster, the mossy, the monstrous, the royal, 
and the petite hessoise. Some of these, parti- 
cularly the double ones, possess the odoriferous- 
ness of the common kind, and at the same time 
are decidedly ornamental. “The flowers of the 
double blush sweet briar,’ remarks Marshall, 
“are of a pale red or blush colour, and every 
whit as double as the cabbage Provence rose ; it 
cabbages in the same manner, and is very fra- 
grant. No one need be told the value of a rose 
which has every perfection and charm, to the 
highest degree, both in the leaves and flowers, to 
recommend it.” Among the newest or the most 
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admired subvarieties produced by hybridizing, | 


the best is the madeleine or double marginated 
hip. 

A considerable subdivision of the rose genus 
takes the sweet-briar as its type, and is desig- 
nated, from the botanical name of the sweet- 
briar, Rubiginose. Twenty species of this sub- 
division are now growing in Great Britain ; but 
only one of these, Rosa borrert, is a native, and 
this grows wild in our hedges, and has a similar 
height, habit, and flerification to the common 
sweet-briar.—The eglantine, Rosa eglanteria, has 
been very generally, though incorrectly, identified 
with the sweet-briar. It forms quite a distinct 
species, belongs to the pimpinella-leaved division 
of the rose-genus, produces yellowish-coloured 
flowers, and has usually a height of about four 
feet. A well-defined variety of it is called R. e. 
luteola; but this variety has sometimes been 
named hispida, and the normal plant has been 
sometimes named /2. lutea unicolor. Milton very 
improperly applies the name eglantine to the 
honeysuckle. 

BRICK. An artificial or manufactured kind 
of stone, most extensively used in building ope- 
rations. The brick offers some advantage over 
stone, arising chiefly from the expedition and 
ease with which the work may be conducted. 
Stone cannot always be procured, owing to local 
circumstances, but there are few positions in 
which brick-earth cannot be obtained within a 
few miles; and bricks are very portable, are 
square and ready formed, and if good, and used 
with good mortar, will produce a better and more 
durable wall than could be produced by. small 
blocks of hard stone. The stability of a stone 
wall, with straight joints, depends more on the 
weight and magnitude of the stones than on the 
adhesion of the mortar ; for as the harder stones 
are not absorbent, the mortar will not adhere to 
their surfaces and produce union; while, from 
bricks being of an opposite character, the brick 
and mortar, after a short time, become one, and 
their adhesion is so strong that it is difficult to 
separate them. 


Bricks have, accordingly, been used by all na-. 
tions from the earliest antiquity. The bricks of | 


Babylon, many of which bear inscriptions, are 
known at the present day, and many of the ad- 
mired relics of the ancients, still extant in ruins, 
exhibit the perfection to which the art of brick- 
making had arrived in these early days. Some 
of the structures of Egypt and Persia, the walls 
of Athens, the Pantheon and Temple of Peace, at 
Rome, and many other buildings, are constructed 
of brick. What is surprising, however, is that 
many of these bricks, which have stood the test 


of about 2,000 years, do not appear to have been 


burnt or submitted to the action of fire, to pro- 
duce their hardness and durability, which can 
alone be attributed to the extreme dryness and 
heat of the climate in which they were exposed ; 
for these bricks, on being soaked in water, crum- 
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ble to pieces, and disclose straws, reeds, and other 
vegetable matter, from the existence of which it 
is inferred they have never been submitted to 
any greater heat than that of the sun. At a 
later period all the bricks of the ancients were 
burnt, and it is these that chiefly remain at the 
present day. 

A brick is nothing more than a mass of argil- 
laceous earth or clay, properly tempered with 
water and softened, so that it can be pressed in- 
toa mould to give it form, when it is dried in 
the sun, and afterwards submitted to such a heat 
as shall bake or burn it into a hard substance. 
This method of forming bricks puts a limit to 
their magnitude; for, as the material of the brick 
is a bad conductor of heat, so, if they were made 
very large, the heat applied externally would 
never reach the inside so as to bake it properly, 
without vitrifying and destroying the outside ; 
hence bricks must be confined to such magni- 
tudes as will admit of their being well and equa- 
bly burnt throughout. In England, the size of 
bricks is determined by law, and no man can 
make bricks larger or smaller than the prescribed 
dimensions. This law is, by many, considered a 
hardship, but it was established for a two-fold 
purpose, first, because all bricks were subject to 
an excise duty or tax of about a dollar a thou- 
sand, which tax could not be equalized, unless a 
size was fixed for the brick ; and, secondly, it 
enables a person building, to know the exact 
quantity of work he can erect for a certain sum 
of money, and prevents brickmakers taking ad- 
vantage by sending out small bricks, or making 
them so large that their insides may not be hard 
and well burnt, a circumstance that would pro- 
duce unsound work, deficient in durability. The 
standard size in London is eight and three-quar- 
ter inches long, four and three-eighths wide, and 
three and three-quarter inches thick ; the inten- 
tion of these dimensions being, that each brick 
laid end to end, or every two bricks side to side, 
with the necessary quantity of mortar between 
them, shall make exactly nine inches of work ; 
or that four bricks laid one on another, shall 
make a foot perpendicular, or twelve courses 
to the yard. Good brick, having the specific 
gravity of 2°168, requires 1,200 pounds on a square 
inch to crush it. 

BRICK-MAKING. Although clay has been 
named as the proper material for making bricks, 
yet every clay will not answer equally well. Pure 
clay is quite white, and in burning does not 
change its colour, as may be noticed in tobacco 
pipes, which are made from it. The brown col- 
our of common clay is usually derived from oxide 
of iron, and this causes the brick to assume a red 
colour when burnt; but as red bricks are not 
approved or used for outside work in London— 
where more bricks are made and consumed than 
in any other part of the world—the brickmakers 
have contrived means of changing their colour 
in burning to a pale buff very much resembling 
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the colour of Bath-stone, and which gives build- 
ings a much handsomer appearanée, and closer 
resemblance to stone, than would be expected. 
The mode of colouring is kept as secret as pos- 
sible among the manufacturers, but it is partly 
produced by mixing powdered chalk with the 
clay, and is, probably, greatly dependent upon 
the firing of the kiln and the fuel used, since 
many bricks that exhibit a beautiful and perfect 
buff hue on their outsides, are red and dark 
within, if broken. 

A stiff, tenacious, plastic clay is unfit for mak- 
ing bricks, as they generally split and fall to 
pieces in burning. Brickmakers call such clay 
strong earth, and they prefer what they term a 
mild earth; that is, one of less tenacity, and 
having more the character of loam. When the 
loamy soil is not found naturally, it is imitated 
by adding sand in considerable quantity to earth 
that is too strong. The London brickmakers, in 
addition to sand, constantly add a considerable 
quantity of breeze to their clay, and they assert 
that it is this material that gives the peculiar 
character of colour, hardness, and durability to 
London bricks. This is somewhat corroborated 
by the country bricks, made without breeze, be- 
ing red and of a very different character. To 
explain the term breeze, which seems to perform 
so important a part, it becomes necessary to say 
that throughout the immense metropolis London, 
no fuel is used in any of the houses but bitumin- 
ous or blazing coal. Every house has what is 
called a dust-hole, in some external part of the 
premises, into which the ashes and refuse of these 
fires are put, and the same place is also a deposi- 
tory for any other offal of the house, which must 
not be thrown into the streets. The parish- 


authorities contract with persons having horses | 


and carts to clear these dust-holes about once a- 
week or oftener, without any expense or trouble 
to the housekeeper, and the stuff collected is all 
carried to certain fixed depositories on the out- 
skirts of the town. 
women, and children, are daily employed in as- 
sorting and looking over the mountains of dis- 
earded treasure thus brought in, and now be- 
come the property of the contractor; apparently 
worthless in the eyes of the public, but not so in 
fact, for most of the men who have undertaken 
this business, in conjunction with that of scaven- 
ger or street cleaner, have in almost every in- 
stance amassed immense fortunes. The heaps of 
soil are carefully raked over, and every atom of 
them passed through several gradations of sift- 
ing, with sieves of various fineness. Rags, old 
iron, metal, bones, and such things as are usually 
thrown away, mixed with the refuse fuel, form 
the aggregate of the mass, and all these things 
are separated and placed in separate heaps. Here 


the paper-maker gets supplied with much com- 


mon rag for packing-paper. The old iron is re- 
turned to the forge to be manufactured into 
scrap iron. The hartshorn and ivory black 


—__—_. 


Here hundreds of men, || 
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manufacturer gets supplied with bone, much new 
and unconsumed coal and cinders are obtained, 
and this furnishes the only fuel with which all 
the bricks of London are burnt, while the small 
and almost incombustible matter, consisting of 
very small cinders, and new coal, fire-dust, de- 
cayed animal matter, and whatever else may be 
mixed in the mass is breeze. This breeze is mixed 
with the clay, is in a great measure combustible 
when exposed to the high heat required to burn 
bricks, and it is said to assist the brick in getting 
red hot throughout its substance, and otherwise 


| to improve it very materially. 


A great deal of care and trouble is necessary 
in preparing the earth for making good bricks, 
in order to reduce it to one uniform texture, and 
to deprive it as much as possible of all stones 
that might destroy the form of the brick, by 
breaking in the fire, or becoming vitrified. The 


_ bricks of Philadelphia are in general so good, 
| that we will describe the process used there for 


making them, and point out where it differs 
from that pursued near London. The clay in 
both places is invariably dug in the autumn, and 
during the winter before frost sets in. The 
ground is divided out into square allotments 
called spits, four feet wide and sixteen feet long, 
which surface when dug a foot deep, furnishes 
the right quantity of earth for 1,000 bricks, and 
of course each foot in depth is equivalent to the 
same quantity. This earth is shifted by barrows 
to an adjoining piece of ground previously levelled 
to receive it, and sunk a little under the general 
surface to prevent water running off. On this 
it is worked, if in a ‘fit state to make bricks; if 
not, sand is added in sufficient quantity, accord- 
ing to the judgment of the workman, to make it 
sufficiently short or mild, and at this period the 
London brickmaker adds his breeze, which, an- 
swering the purpose of sand, it is added in less 
quantity. It is then cut, slashed, and worked 
with the spade, adding water to it to soften it ; 
and the quantity of two spits being added to- 
gether in one heap, sufficient earth to make 2,000 
bricks is exposed to the frost in each heap, and 
the more severe the frost is, the better incorpora- 
tion will take place. Nothing more can be done 
with it until spring, when the warm weather 
thaws the heaps, and if the frosting has been 
effectual no lumps will remain, but the whole 
will be converted into a uniformly soft and 
yielding mass. If too wet, the heaps are opened 
and spread to dry, or if too dry, more water is 
added, before the last working with the tool 
called tempering, in order to render the whole 
mass uniformly smooth; it is then pressed and 
patted down, and covered with boards, cloths, or 
bushes, to prevent the injurious effects of the sun 
and air, and is now ready for the moulder. The 
moulder works at a table or bench in the open 
air, covered by a shed reof only, to protect him 
from sun and rain, and the clay is brought to 


| him in a barrow from the tempered heap, and is 
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placed by the boy who brings it on the left hand 
end of his table; another boy supplies him with 
dry silicious sand previously dug or provided, 
and placed on the right hand end of the table, 
and a third boy stands in front to remove the 
bricks as fast as they are formed. The mould is 
formed of mahogany or other hard wood, bound 
with iron for strength, and cased with iron plate 
on its top and bottom, or is sometimes lined with 
thin iron throughout; moulds have been formed 
wholly of iron, but they are too heavy for expe- 
ditious work, and cold to handle in early spring. 
The mould is four sides of a box without either 
top or bottom, as the moulding table forms the 
bottom, and must be very smooth, on which ac- 


count, and to prevent wear, it may be covered 


with sheet-iron. The moulder first covers his 
table thinly with sand, and cutting off a suffi- 
cient quantity of the prepared clay with his two 
hands, finger-end to finger-end, to form about a 
brick and a quarter, he kneads it on the table, 
by pressing on it with the palms of the hands, 
first drawing it towards him and then pushing 
it from him, and patting the ends to bring it to 
a form similar to the mould into which it is to 
be introduced (the mould having been previously 


sanded), and presses it down with force, so as to | 


fill up all the corners. The superfluous earth is 
now cut off by running a steel tool like a large 
thick knife, called a plane, along the top of the 


mould, when the top of the brick is sanded, and | 


a thin board, called a turning board, as wide as 
the mould, and three inches longer than it is, is 
laid over it, and the whole being inverted, the 
mould may be raised carefully by the two hands, 


and the soft brick will be left on the turning- | 


board, in which state it is taken away. Should 
any clay remain about the mould, it is now 
cleaned out and sanded, to prepare it for the 
next brick. 
mould must be full half an inch or more longer, 
and a quarter inch wider and higher, than the 


brick intended to be produced, as all clay will | 


sink thus much in drying, and sometimes more. 

In order to receive the bricks when moulded, 
a high and open piece of ground is provided call- 
ed the floor, and this is formed into what are 
called hacks. The hacks are perfectly level pro- 
jections of earth about two feet wide, and rising 
six or eight inches above the surface of the floor, 
and are fifty yards or more in length, for receiv- 
ing the bricks to be dried, and they should run 
in a north and south direction, in order that 
both sides of the pile may receive its due propor- 
tion of sunshine, and they must be about four 


feet apart to allow wheeling with a barrow be- | 


tween them. The boy that receives the bricks 
from the moulder, holds them by the ends of the 
turning-board and places them on a barrow con- 
structed for the purpose, with a high raised stage 
of frame-work, that is level when the barrow is 
running, and holds twenty bricks. It must run 
upon planks to prevent concussion to the yet 


It should here be observed, that the | 


aa 
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tender brick. He carries them to a hack and 
lays them regularly upon it, leaving the turning 
boards under them until the row is nearly filled, 
and this allows time for the bricks to dry and 
become a little hard on the surface, which they 
will do in half an hour in fine weather. Another 
who is in attendance at the hacks, takes them up 
and moves them to the next adjoining hack, pre- 
viously covered with sand raked smooth, and in 
doing so places them on their edges by inclining 
the turning-board with one hand, and applying 
the other to the brick, while he slides away the 
boards to be returned in the empty barrow to the 
moulder. The soft bricks are thus disposed in 
an angular manner like a worm-fence, but in no 
case more than two inches asunder in the widest 
part, and not touching anywhere. ‘The row or 


_ hack being finished, the bricks are sanded on 


their tops, and if the hack is long, the bricks at 


| the end first put down, will be dry enough to 


permit a second tier to be laid upon them, and 
so on until eight tiers or layers are so disposed, 
which is the greatest number that can be placed 
without danger of crushing or spoiling the shape 
of the lower bricks, and this number should not 
be attempted unless the hacks are long, and the 
weather fine and dry. The object of placing the 
bricks in this open manner, is to permit the air 
to blow through and dry them as effectually as 
possible, but they must not dry too rapidly, as 
that will cause them to crack. Should the sun 
be too powerful, the hack will require shelter, 
which is obtained by constructing a number of 
light frames, of a kind of basket work of twigs 
and straw interwoven. They are six feet long, as 
high as the hacks, and made as light as possible. 
These straw hurdles are so useful, no brickmaker 
should be without them; they afford shelter 
against both sun, rain, and frost, (which are the 
greatest enemies of the brickmaker in this stage 
of the business,) or they are set up in angular 
positions to catch and direct the wind into the 
hacks, if the bricks dry too slowly. Should vio- 
lent rains come on which might destroy all the 
work, the top of the hacks must be thatched, by 
placing long wheat or rye straw transversely 
across their tops, keeping it from blowing away 
by planks laid lengthwise on them. The hacks 
are raised above the natural soil, for the purpose 
of keeping the lower tier of bricks out of the wet, 
should rain occur. 

In about a week the bricks will be sufficiently 
dry for turning, which is done by moving them 
from the hack on which they were first dried, to 
the adjacent one left empty to receive them. 
They are now disposed as before upon their edges, 
but are put parallel to each other, about one inch 
apart, and the side that was before downwards is 
turned upwards. In the second tier or course, 
each brick is placed over the opening between 
the two_below, and so of all courses that succeed 
until the eight tiers are again completed. In 
this manner they still expose considerable sur- 
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face to the air, and as the bricks have now be- 
come tolerably dry, and do not require sun, the 
last drying hacks are sometimes covered for their 
whole extent with a slight thatched roof, to pro- 
tect them from rain ; or if the kiln is not ready, 
they are sometimes moved into a building for 
safety. The hacks sometimes require turning 
three or four times before the bricks are suffi- 
ciently dry for the kiln, and the drying usually 
takes from three to five weeks, depending on the 
state of the weather. 

Bricks are always made by piece-work near 
London, where a skilful moulder, having all 
things in good order around him, will mould and 
hack from five to seven thousand in a day of 
fourteen hours work, or about five hundred 
bricks per hour; but to accomplish this he will 
require six hands to wait on him, all of which 
are children. They supply him with the tem- 
pered clay and sand, and water to dip his tools 
into, remove the bricks as fast as they are mould- 
ed, and return the turning boards. Machinery 
is now coming into very general use in moulding 
brick ; and it is superior to manual labour, not 
only from the labour saved, but from its yielding 
a denser and better quality of brick. 

When small quantities of brick are required in 
a country where they cannot be obtained, or for 
particular jobs, the clay may be tempered and 
mixed by placing it on a hard bottom, and work- 
ing it by a shovel or spade with water, and 
trampling it, instead of waiting for a frost to 
break it down. In this case more water must be 
added than is fit for tempering brick earth, but 
it can be got rid of afterwards by draining it 
away, or exposing the earth to dry; when the 
moulding and drying must be conducted as above 
described, but on a smaller scale. In the vicinity 
of London, where the demand for bricks is enor- 
mously great, the large brickmakers adopt a dif- 
ferent method to that above described for tem- 
pering and preparing their clay, but there is no 
variation in the manner of moulding and drying 
upon the hacks. The clay is dug in autumn and 
frosted as usual; but instead of being piled in 
ridges or small heaps, the whole is wheeled into 
one immense pile, as frosting the interior is of 
less importance when machinery is used. At the 
breaking up of the frost the clay is carried in 
navigators’ barrows to a mill called a pug-miil, 
where it is worked by horse-power, and incorpo- 
rated with the necessary quantity of sand, chalk, 
or other material, and water, which is often 
pumped up and delivered into the mill, by the 
Same power, in such quantity as will reduce the 
whole earth to so thin a state that it is just cap- 
able of running from an opening made in the 
bottom of the mill for its discharge. It is re- 
ceived upon a wire sieve or strainer, that stops 
all stones or foreign ingredients, if their size 
would prove prejudicial to the bricks about to be 
made. ‘Two capacious ponds or reservoirs, about 
three or four feet deep, are formed for receiving 
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this diluted earth, and they are so placed in re- 


spect to the mill, that its produce can be dis- 
charged into either at pleasure, by means of 
wooden shoots or spouts. The pugged stuff is 
conducted into one reservoir until it is quite 
filled, when it is turned into the other; and 
while the second is filling, the earthy matter 
subsides in the first, leaving nothing but clear 
water at the surface, and this is carefully drawn 
off by withdrawing pegs, that are placed very 
close, one below the other, from holes in a thick 
plank let into the upper part of the reservoir. 
In this way the water is drained off and runs 
to waste, leaving a finely divided and most 
equable mud in the reservoir, which becomes of 
such consistence by draining, that it can be taken 
up by shovels, put into barrows, and be taken 
away. The discharge of the millis then again 
turned into the first reservoir, which fills, while 
a similar draining and removal of the contents of 
the second is taking place. In this manner the 
clay is more minutely divided and broken up, or 
tempered, than could possibly be done by the 
former process of hand labour, and in its soft 
state, when first moved, is in excellent condition 
for receiving finely sifted breeze, or any thing 
else that may be necessary for improving the 
quality or colour of the brick. After this, all 
that is necessary for rendering the earth fit for 
the moulder, is a few days exposure to the air, 
to make it sufficiently dry for his use; and then 
the process proceeds exactly as before described, 
unless indeed a patent moulding machine should 
be employed, instead of a hand moulder, for 
forming the bricks, and then the compost is de- 
livered to the machine, of which there are several 
varieties, said to produce more compact bricks 
than hand moulding, because greater pressure is 
exerted to compress the clay into the mould than 
can be exerted by a man working the whole day 
through. 

‘he burning of the bricks is an operation of 
great nicety, because, if not burnt enough they 
will be soft and worthless, and, if overdone, they 
vitrify, lose their shape, and often run together 
so as to be inseparable and useless. Accordingly, 
various methods have been adopted for producing 
the due degree of firing, as it is called. In gene- 
ral, bricks are burnt in a kind of building con- 
structed for the purpose, and called a brick-kiln ; 
but in London, the burning constantly takes 
| place in the open air, the bricks being made up 
into immense quadrangular piles, consisting of 
from two to five hundred thousand bricks in 
each. The built kiln is thought by many to 
produce the best bricks, or at all events, a larger 
proportion of good bricks out of any given quan- 
tity, and must certainly consume less fuel, but 
as they are never adopted in the immense brick 
manufactories of London, where no pains or ex- 
pense for conducting the concerns in the best 
and most advantageous manner is spared, this is 
evidence that there must be some objections to 


BRICK-MAKING. 


them, for if they possessed real advantages, there 
can be no doubt but they would be adopted. A 
brick-kiln, as usually constructed, is formed of 
bricks built into a square form like a house, 
with very thick side walls, and a wide door-way 
at each end, for taking in and carrying out the 
bricks ; but these doors are built up with soft 
bricks laid in clay, while the kiln is burning, and 
a temporary roofing of any light material is gene- 
rally placed over the kiln to protect the raw 
bricks from rain while setting, and so made that 
it may be removed after the kiln is fired. The 
English kilns are generally thirteen feet long, 
ten feet wide, and twelve feet high, which size 
contains and burns 20,000 bricks at once. Wood 
is the usual fuel used in these kilns, and they are 
frequently built with partitions, for containing 
the fuel and for supporting the bricks, in the 
form of arches, as will be presently described. A 
brick-kiln has no flue or chimney, as its chief 


purpose is to direct the heat of the fire through | 


the body of bricks piled above it. To effect this 
they must be placed in a particular form with 
great care, and this operation is called setting 
the kiln, and is performed by one or two men 
who understand the business, and to whom the 
raw bricks are delivered in barrows. The form 
of the setting is pretty nearly the same in the 
country-kilns, or London clamps, except that in 
the latter the arches are much smaller, because 
wood is only used for kindling and not for burn- 
ing. The bottom of the kiln is laid in regular 
rows, of two or three bricks wide, with an inter- 
val of two bricks between each, and these rows 


are so many walls extending lengthwise of the | 


kiln, and running quite through it; they are 
built at least six or eight courses high. And 
this is permanent work, or work that remains in 


the kilns that have fire-places built in their | 


floors, or has to be formed every time the kiln 
is set, when it has a flat bottom. The intervals 
between the walls are laid first with shavings, or 
light and dry brushwood, or any thing that will 
kindle easily, then with larger brushwood cut 
into short lengths, that it may pack in a com- 
pact manner ; and, lastly, with logs of split hick- 
ory, or strong burning wood. This done, the 
overspanning or formation of the arches is com- 
menced ; for this purpose every course of bricks 
is made to extend an inch and a half beyond the 
course immediately below it, for five courses in 
height, taking care to skinéle well behind, that is 
to back up, or fill up with bricks against the 
over-spanners. An equal number of courses, on 
the opposite side of the arch, is then set as be- 
fore, and thus the arch is formed, which is called 
rounding, and is a nice and important operation, 
for if the arch fails or falls in, the fire may be 
extinguished, or many of the bricks above the 
arch may be broken. The intermediate spaces 
between the arches are now filled up, so as to 


bring the whole surface to a level, and then the ~ 


setting of the kiln proceeds with regularity until 


it obtains its full height. 


In setting the kiln, 
not only in its body, but in the arches also, the 
ends of the bricks touch each other, but narrow 
spaces must be left between the sides of every 
brick for the fire to play through, and this is 
done by placing the bricks on their edges, and 
following what is called the rule of three upon 
three, by brickmakers, reversing the direction of 
each course. The kiln being filled, the top-course 
is laid with flat bricks, so disposed, that one brick 
covers part of three others, which process is call- 
ed platting. 

The kiln being built, or finished, the firing 
succeeds, and this is the most delicate operation, 
and one that requires practice. The fuel is 
kindled under the arches, but requires close 
watching and attendance, for being in a large 
body, it would burn violently and produce so 
sudden a heat as would crack and spoil the low- 
est bricks. To check the burning, the arch-holes 
or mouths are closed with dry bricks, or even 
smeared with wet clay, in order to prevent the 
entrance of air, and rapid combustion that would 
ensue. The fire must be made to smother rather 
than burn, in order that by its gentle heat it may 
evaporate away the humidity that remains in the 
bricks, and produce drying rather than burning. 
The slow fire requires to be kept up about three 
days and three nights, by occasionally opening 
the vents, to supply air and additional fuel, and 
closing or partially closing them, until the fire 
gets up, as the workmen call it, that is to say, 
until it has found its way through all the chinks 
and openings between the bricks, and begins to 
heat those at the top of the kiln. To ascertain 
the progress of the fire, the top of the kiln must 


| be watched, and as soon as the smoke changes 


colour from a light to a dark hue, the drying is 
complete, and the fire may be urged. The first, 
or white smoke, called waier-smoke, is, in fact, 
little else but the steam of the water while eva- 
porating, and when that is gone, the real smoke 
of the fuel succeeds, and now the vents may be 


| opened to admit full draught, and a strong fire 


kept up for from forty-eight to sixty hours; but 
the heat must not be white or so strong as to 
melt or vitrify the bricks, and whenever it ap- 


pears to be increasing too rapidly, the vents 
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must be partially closed. By this time the kiln, 
if it contains thirty-five courses, will be found to 
have sunk about nine inches; but the stronger 
the clay the more it will shrink, and it is by this 
sinking that the workman knows when the kiln 
is sufficiently burnt. The experience of burning 
a few kilns will show how much the clay of that 
particular place yields to the firing. When it is 
thus ascertained that the kiln is done, the 
vent-holes, and all other chinks through which 
air can enter, are carefully stopped with bricks 
and clay, and in this state it remains until the 
bricks are cold enough to be taken down, when 
they are distributed for use, 

From the nature of the above process it will 
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be evident that bricks of very different qualities 
will be found in the same kiln; for as the fire is 
all applied below, the lower bricks in its imme- 
diate vicinity will be burnt to great hardness, 
or, perhaps, vitrified; those in the middle will 
be well burnt; and those at the top, which are 
not only most distant from the fire, but exposed 
to the open air, will be merely baked, and not 
burnt at all; consequently, if they can be used, 
they must be reserved for inside work, that is 
not exposed to weather, or they will soon fail 
and crumble to pieces. 

In the London method of open clamp burning, 
without any kiln, the piling and disposition of 
the bricks is the same as above described, except 
that the bottom arches are much smaller, as they 
are only intended to contain brushwood to pro- 
duce the first kindling, and not for the future 
supply of fuel. No fuel is used except the breeze 
cinders and small coal before described, and this 
is distributed by means of a sieve, with wires 
about half an inch apart, over every course as it 
is laid near the bottom, and over every alternate 
course, or every third course higher up in the 
kiln. 


they diminish as they ascend, because the action 


of the heat is to ascend, consequently there is | 


not the same necessity for fuel in the upper, as 
in the lower part of the kiln. The brushwood 


in the bottom ignites the lower stratum of fuel, | 


and from the nature of its distribution, the ver- 
tical as well as horizontal joints will be filled 
with it, and thus the fire gradually spreads itself 
upwards, and the whole clamp is nothing but 
a mass of bricks and burning fuel. The heat 
is therefore much more generally distributed 
throughout the whole mass, and in order to con- 
fine it, the entire outside of the clamp is thickly 
plastered with wet clay and sand, the bottom 
holes being opened or shut as occasion may re- 
quire for regulating the draught of air. Not- 
withstanding the heat is much more equably dis- 
tributed throughout this form of kiln, yet the 
outside bricks all around receive very little ad- 
vantage from the fire, and are never burnt; but 


being on the outside they are easily removed, | 
and are reserved for the outside casing of the | 


next clamp that may be built; and being then 
turned with their unbaked sides inwards, some 
of them become available. 


their perfection and goodness. 
burnt very hard but have not lost their figure or 
shape, are called ma/ms, or malm-facings, or 
malm-paviors, and are used for facing good work; 


or for paving, for which their hardness makes | 


them peculiarly suitable. The main body of the 


clamp produces well burnt and regularly formed | 
bricks called stocks, with which the generality of | 


houses are built; and such as are imperfectly 
burnt, and are soft, are called place bricks. These 


The first layers of this fuel are from an | 
inch to an inch and a half in thickness; but | 


On taking down the || - 
clamp, the bricks are assorted, in London, into — 
three separate parcels or varieties, according to | 
Those that are | 
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last are used for inside partitions, backing walls 
that are to be plastered upon, and other work 
that is neither exposed to the eye nor the weather. 
These several varieties of brick have each a se- 
parate price, the best being worth almost twice 
as much as the worst. If the fire has not been 
carefully attended to, and has been permitted to 
get too violent, a few of the lower bricks will be- 
come distorted by partial fusion, and may fuse 
and adhere together, when they are called clink- 
ers, and are useless for building purposes, but 
form an excellent road material. In the United 
States the names of bricks are different, but 
derived from the same source, being called hard 
burnt or arch bricks, body bricks, and soft or 
salmon bricks; though this last name is gener- 
ally altered by workmen intosammy. ‘The good- 
ness of a brick is derived from its regular shape 
and appearance, its tenacity and hardness, its 
sound, and by its not absorbing water, or being 
affected by frost. The tenacity and hardness are 
judged of by striking one brick against another, 
or letting them fall upon stone pavement. Good 
bricks should have a sound approaching to that 
of a metal when so treated, and they ought to 
ring, and bear a very hard blow with the edge 
of the trowel, before they divide. If they readily 
break with a blow, or crumble to dust by a fall, 
such bricks are of the soft or sammy kind, and 
are unfit for introduction into a heavy wall, par- 
ticularly on the outside of it, as they will be sure 
to be attacked by frost, and crumble to pieces. 
The absorbency of bricks is judged of by weigh- 
ing them in the dry state, and then soaking 
them in water for an hour, and weighing them 
again. Those bricks that take up the greatest 
quantity of water, are the least fit for use, when 
they are to be exposed to its action. The aver- 
age weight of a sound and dry London stock brick 
is 4 pounds 15 ounces avoirdupois. 

Independent of the above, two other kinds of 
brick are made, called cutters or rubbers, and fire- 
bricks. Cutters or rubbers are very common in 
London. Theyare made of the best and most select 
materials, passed through a much finer sieve or 
strainer than the other bricks, and the whole 
manufacture is conducted with peculiar care, on 
which account they are expensive. They derive 
their name from their being so perfectly homo- 
geneous, and free from stones or hard parts, that 
they may be cut with a saw, or chopped to any 
form, and then rubbed on a rubbing-stone until 
they obtain a perfectly flat surface. They are 
only used for ornamental purposes, such as con- 
structing gauged or rubbed arches over doors or 
windows, niche heads, and the like. Fire-bricks 
are used for lining the insides of furnaces of all 
kinds, in which the heat may be so great as to | 
fuse and vitrify bricks of ordinary materials. 
They are also used for that part of the setting of 
steam-engine boilers that is most exposed to the 


fire, and for lining the insides of fire-places in- 


tended for burning anthracite coal. ‘'wo varie- | 
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ties of them are made, called Stourbridge and 
Windsor fire-bricks, both excellent, but of very 
different qualities, and they both derive their 
value from the peculiar local earth of which they 
are formed. The Stourbridge brick is always 
larger than other bricks, of a pale yellow or red 
colour, and when well burnt so hard that it will 
give fire with steel, and has no absorbent power. 
When broken, it may be seen that this brick 
consists chiefly of the same brick previously 
burnt, and reduced to coarse powder, and then 
made over again with an additional quantity of 
the same fire-clay. The Windsor brick, on the 
contrary, is made below the usual size, and is so 
soft and tender, that it can scarcely be handled 
without breaking, and when broken-its whole 
substance is discovered to be nothing but sand, 
cemented and held together by a very minute 
quantity of argillaceous earth. This brick is of 
a deep, but bright red colour throughout, and is 
so soft that it may be cut to any required form 
by a common saw or knife, notwithstanding 
which, it withstands a higher heat than the for- 
mer kind, and becomes very hard and durable 
after it has been exposed to such heat. On this 
account it is constantly used for forming the 
arch over wind or reverberating furnaces for 
melting iron. A similar brick is made at Cheam 
in Surrey, and as they are all stamped with PP. 
they are known under the name of PP. or Non- 
such bricks. The hard brick should be used in 
all furnaces subject to blows or concussions, as 
when large logs of wood are thrown in, or the 
fire has to be raked with large iron pokers; but 
for domes, or places not likely to be disturbed, 
and where the heat is very great, the soft bricks 
will be found preferable. Large blocks, called 
lumps, are made of the Stourbridge material, and 
are very useful in the construction of many fur- 
naces. Fire-bricks are often made wedge-formed 
for building arches, and in segments of circles, 
for building round furnaces or flues. 

Common brick earth is frequently formed into 
what are called drain bricks; they are made 
large enough to admit of having a semicircular 
cavity of about three inches diameter sunk into 
one of their sides, so that two of them inverted, 


one over the other, form a three inch tube, with 


a square outside.—Millington. 

BRICK-WORK. In using bricks for building 
purposes, an even surface or foundation is first 
prepared, and should be truly level in each direc- 
tion. This may be covered with mortar, and the 
bricks are then placed upon it flatwise, or with 
their broadest surfaces upwards and downwards, 
with mortar filled in between their vertical joints; 
but the general practice in beginning a wall is to 
lay the first or foundation course dry, or without 
mortar ; that done, another layer of bricks is 
placed above the first, each layer being called a 
course of brick-work. Any course being finished, 
mortar is laid over a part of its upper surface to 
bed the bricks of the next course, and in this 


le 


manner the work proceeds upwards until finished. 
All bricks that are laid with their length in the 
direction of the length of the wall are called 
stretchers, and all those that take an opposite 
direction, or present their ends towards the faces 
of the wall are called headers, whether they are 
visible on the outer faces of the wall or are hid- 
den within it. A heading course is one in which 
all the bricks that compose it are headers; and 
a stretching course has all its bricks laid as 
stretchers. All brick-walls ought to commence 
with a heading course, in order that the lower 
bricks may be so covered by the superposed wall 
that they cannot slip out of their places. 

Brick-walls are generally described by the num- 
ber of bricks that occur in their thickness, rather 
than by their dimensions in inches; thus we 
speak of a single brick-wall, a brick-and-half 
wall, two bricks, &c., and if the size of the bricks 
are determined, this at once gives the thickness 
of the wall, and then walls are spoken of as nine 
inch, fourteen inch, &c., walls. A four inch wall 
is one that is half a brick thick, or built with 
whole bricks all laid in the direction of their 
length. In paving with bricks, or bringing up 
courses to a proper level, the bricks are often 
laid with their thin sides upwards, and when so 
disposed this is called drich-on-edge-work. Brick- 
on-end-work is only used for paving floors, and in 
this the bricks are placed with their ends up- 
wards. From the small dimensions of bricks a 
great part of the strength of brick-work depends 
on the joints being well and regularly broken, or 
so disposed that no two vertical joints shall occur 
in the same line over each other in two contigu- 
ous courses; or in other words, that good bond 
should be preserved ; and yet to make the work 
look handsome, all vertical joints in alternate 
courses must be correctly over each other, so that 
if a long plumb-line should be fixed in any verti- 
cal joint of a piece of work at its top or upper 
course, that line should also cover or pass over 
the vertical joints in every alternate course below 
it. 

In order to produce this regularity of appear- 
ance in the joints, so necessary to the handsome 
appearance of brick-work, as well as to break the 
joints and cause the bricks to overlap each other 
for procuring strength, bricks are always laid 
in particular forms distinguished by the name 
of bonds. Of these two varieties are used in 
England, and are called Old English bond and 
Flemish bond. Old English bond consists of al- 
ternate courses of all headers and all stretchers 
alternating with each other, except when the 
wall contains an odd number of half bricks, and 
then a single row of stretchers becomes necessary 
in each heading course, and a row of headers in 
each stretching course to make out the thickness 
of the wall. Thus, for example, in building a 
brick-and-half wall, or a two brick and half wall, 
such thickness can only be obtained as above, or 
by cutting whole bricks into halves, which would 
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occupy more time, and produce great waste of 
material. The first course of a brick-and-half 
old English wall would therefore be laid headers 
and stretchers, and the next higher course in 
succession would show its stretchers on the op- 
posite face of the wall. If the wall is 23 bricks 
thick, the stretching course can be laid in the 
middle of the wall, and then the succeeding 
course may be all stretchers. And when the 
wall is two bricks thick, it may consist entirely 
of alternate courses of headers and stretchers. 
Neither of these last two methods is proper for 
building walls, because the joints are not suffi- 
ciently broken; for, as each of these courses has 
to be covered with a course of stretchers, it will 
be evident that a straight joint, or one without 
bond, will run through the whole length and 
height of each of these walls, and that there is 
nothing to tie the two faces together, conse- 
quently such walls would be liable to split in two 
in their vertical longitudinal dixection when 
loaded, or carried to a considerable height. To 
obviate this, every third or fourth header should 
be laid in the middle of the wall, when its defi- 
cient length must be made out by pieces of brick 
called datts, or bricks cut to shorter lengths, 
which will not at all alter the external appear- 
ance of the face of the wall, but will add mate- 
rially to its strength. Pieces of brick less than 
half-a-brick in width are often necessary in the 
face of a wall to shift a joint, so as to produce 
good bond, and such short pieces are called closers, 
pronounced closhures. The advantage of this 
kind of bond is that it contains no hollows or 
interstices, but is perfectly solid, and is therefore 
peculiarly well suited to any work in which great 
strength, rather than beauty of appearance, is 
desirable. It is therefore constantly resorted to 
both in masonry and brick-work, for the piers 
and abutments of bridges, the side walls of canal 
locks, and all such purposes. Flemish bond con- 
sists of headers and stretchers alternately in 
every course, but so disposed that no vertical 
Joints occur over each other in contiguous courses, 


This bond is generally adopted in house building, | 
because it is thought to look handsomer, and | 


takes fewer bricks, or at any rate permits the 


builder to use a great deal of the small batts and | 


broken rubbish that constantly occur in building; 
for no wall, consisting of an odd number of half- 
bricks, can be built solid when this bond is 
adopted. 

The following is a return of the duties paid 
upon bricks in the several excise collections in 
England, in 1839 and 1845 :— 


COLLECTIONS, 1839. WEARS: 1845. 

gS By Gk Loos edt 
Barum, . A BIS ST( és) ater, G&G) Il” 
Bath, r 8,507 8 43 1,084 0 23 
Bedford, » 4,901 1 11 8,361 7 74 
Bristol, - 2,587 16 11 4,520 9 43 
Cambridge, 6,934 11 64 8,675 8 6% 
Canterbury, 4,715 16 24 7,428. 6 103 
Chester, 10,082 19 353 33,864 17 3 
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Cornwall, SS ons2 200° 3 13 
Coventry, 12,821 14 4 8,949 8 43 
Garaleieagt 1,350 3 24 2,216 19 9 
Derby, 7,056 11 104 6,823 17 33 
Dorset, 1,745 15 13 1,894 14 6 
Durham, . 5,239 17 TF 5,595 3 O} 
Essex, 11,036 10 74 10,399 2 104 
Exeter, . sys (0) 7A 1,741 1l 7% 
Gloucester, 7,007 2 8 4,310 16 7 
Grantham, 8.918 11 64 7,148 11 23 
Halifax, 4,766 17 11 3,176 ll 63 
Hants, SAD OT aun 6,535 0 8 
Hereford, 1,971 10 04 1,808 12 523 
Hertford, . 9,113 7 44 14,928 9 8 
iStnDR R 7,041 7 10 Ise) sy Il 
Isle of Wight, 5,665 7 63 8,330 17 6 
Lancaster, . 6,769 1 24 9.615 6 8 
Leeds, . » O%853) 1 5 9,314 13 53 
Lichfield, . 13,360 8 84 9,185 17 114 
Lincoln, 8,398 12 103 CoP US LS 
Liverpool, 14,699 6 7% 37,649 9 43 
Lynn, 4,801 5 03 8,071 4 33 
Manchester, 34,793 5 82 44,290 15 7 
Newcastle, 7,450 16 5 6,664 2 63 
Northampton, 5,483 10 33 5,332 11 43 
Northwich, . 15,443 1 23 12,244 3 O21 
Norwich, . 3,292 16 0% 5,890 18 10 
Oxford, . Di Omlamne 2,670 4 O% 
Plymouth, . HRS) WP "7 408 14 113 
Reading, 4,314 5 23 5,511 13 113 
Rochester, ONG) G. 1f 44,644 7 5 
Salisbury, . 4,719 5 93 4,793 4 74 
Salop, . 5,182 6 74 3,900 16 5k 
Sheffield, 6,618 3 92 5,056 7 53 
Stafford, TROO2M2 mos 9,118 2 9 
Stourbridge, 24,665 16 3 18,574 18 7 
Suffolk, 6,744 18 112 7,105 8 821 
Surrey, . 15,434 6 03 08,680 16 03 
Sussex, 14,691 9 114 Norah jh Zh 
Uxbridge, 2NGo lemme AG 
Wales, East, 4,372 18 43 5,874 8 74 
Middle, 946 18 10+ 384 12 44 
North, 3,319 11 24 ARS Te 
BMA NESEY 226 3 64 301 5 3 
Wellington, 6,420 7 43 POE 7 O 
Whitby, 6,186 17 332 DS 9) G8 
Wigan, . 10,001 6 4 13,799 16 43 
Worcester, 4,363 14 104 3,643 12 34 
| York, 8,303 4 10 6,294 18 O24 
Country, 435,753 13 63 527,148 1 13 
Lonpon, 23,911 11 63 31,267 12 10 
Total, 459,665 5 1 558,415 13 114 
BRIDLE. An implement of straps of leather 


and pieces of metal, for keeping a horse in sub- 
jection and controlling his motion. The several 
parts of a bridle are the bit or snaffle; the head- 
stall, or leather from the top of the head to the 
rings of the bit; the fillet, over the forehead and 
under the foretop; the throat-band, buckling 
from the head-band under the throat; the 
nose-bands, going through the loops at the back 
of the head-stall, and buckled under the cheeks; 
and the reins, attached to the rings of the bit, 
cast over the horse’s head, and held in the rider’s 
or driver’s hand. See the article Bir. 

BRIDLE, or Muzzur. The terminating part 
of a plough, or that to which the draught is ap- 
plied. The bridle of the East Lothian plough is 
attached to the point of the beam, and made 
subservient to the varieties of the draught, by 


ceed be siti ee a 12 


-| districts than upon the coast. 
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means of two bolts. The foremost bolt is perma- 
nent, and serves for the bridle to turn vertically 
upon; and the hindmost is moveable, and serves, 
by adjustment in different holes, to vary and 
determine the earthing of the plough.—The bri- 
dle of the Lanarkshire plough consists of a fas- 
tening or attachment for the draught, a draught- 
bolt, and a fork or sheers,—the last identical 
with the end of the beam ; and the attachment 
for the draught yields a horizontal adjustment, 
while the sheers yield a vertical adjustment.— 
The bridles of other varieties of plough differ 
from one another and from these, with the same 
adaptation to peculiar structure as in these two 
ploughs. See the article Proven. 

BRIDLE-HAND. The left hand of the horse- 
man, being that which holds the bridle; while 
his right hand is the spear, sword, or whip hand. 

BRINE, The steep liquor of salted flesh or 
salted fish. The name is frequently applied to 
the liquid as prepared for steeping ; but it more 
properly belongs to the liquid which remains 
after the steeping process is completed, and even 
to that which continues with the salted flesh and 
salted fish after they are packed in casks or other 
vessels. All brine, in the latter sense, 1s power- 
ful manure, and ought not to be treated as waste. 
It contains a certain degree of the same fertiliz- 
ing elements as blood and oil, and is particularly 
rich in common salt. The brine of herrings, 
though indebted for very nearly all its fertilizing 
power to the common salt which it contains, has 
been extensively and effectively used for manure, 
and would be much more efficacious in inland 
“ A barrel of her- 
rings,” says Mr. Shier, “affords on an average 
three gallons of waste brine, containing in solu- 
tion about 12 lbs. of salt, which gives for the to- 
tal quantity cured, gutted and ungutted (at all 
the British fisheries, almost exclusively Scotch), 
in 1841, 3,574 tons of salt; and, including the 
undissolved salt found-in the casks that have 
been emptied to fill up the rest, the salt amounts 
to 3,674 tons. Reckoning 2 cwt. a sufficient 
dressing for an acre of grass or grain crop, this 
quantity would dress 36,740 acres. The brine is 
generally sold at sixpence per barrel, which gives 
for the quantity mentioned £1,929. At many 
stations, the brine is not so carefully saved as it 
might be; and at the beginning of the season, 
when the fish are in the best condition, it is in 
greater demand than toward the close.” See the 
article Fisu. 

BRINING. The application of brine to grass 
and grain crops, seeds, potatoes, or hay, in or- 
der to prevent disease or fermentation. A solu- 
tion of common salt and water, in the proportion 
of a pound of salt to a gallon of water, aspersed 
upon a grain-crop with a plasterer’s brush, near- 
ly with the same kind of action as the broadcast 
hand-sowing of seed, is said to effect the instant 
destruction of mildew; and though it also dam- 
ages some plants, it compensates that loss by the 
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ease and cheapness of its own application. A 
solution of salt and common water, or an addi- 
tion of salt to sea-water, so powerful as to float a 
hen’s egg, is one of several means which have 
been successfully tried for preventing smut in 
wheat. The seed intended to be sown is poured 
into this solution, and stirred in it; all which 
floats is skimmed off and rejected ; and all which 
sinks is first drained upon a sieve, and afterwards 
sprinkled with siftings of newly slaked lime. 
The steeping of potatoes during four days in a 
strong solution of common salt destroys or great- 
ly retards their vegetative power, and causes 
them to keep long in a condition fit for culinary 
use; yet they afterwards require to be washed 
in several successive ablutions with clean water 
in order to be freed from the salt. A better 
method of effecting the same object is to use am- 
moniacal water. See Ammonia, A writer in an 
old agricultural work, the Museum Rusticum, 
says that, by a peculiar application of salt which 
is known in America as brining, he saved for the 
use of his cattle a crop of hay which had been so 
spoiled by rain as to be almost rotted in the 
field. ‘When my servants were making up the 
stack,” says he, “I had it managed in the fol- 
lowing manner: As soon as the bed of hay was 
laid about six inches thick, I had the whole 
sprinkled over with salt; then another bed of 
hay was laid, which was again sprinkled in the 
same manner ; and this method was followed till 
all the hay was stacked. When the season came 
for cutting this hay, and giving it to my cattle, 
I found that, so far from refusing it, they eat it 
with surprising appetite, always preferring it to 
the sweetest hay that had not been in this man- 
ner sprinkled with salt.” See the article Sarr. 

BRINJALL,—botanically Solanwm ovigerum 
ruber. A variety of the common egg-plant, It 
produces dark-coloured, elongated, esculent fruit ; 
and, for the sake of this fruit, it 1s extensively 
cultivated in the East Indies, especially in the 
vicinity of Bombay. It is also established as an 
esculent in the gardens of France, under the 
name of aubergine; and it has, for some time, 
been challenging the attention of the gardeners 
of Great Britain, and even sharing that atten- 
tion jointly with the egg-plant. It is an annual 
plant, of sufficient tenderness to require green- 
house culture; yet is well-raised in a frame, upon 
a dung-bed. The seeds are sown in February ; 
and from six to ten fruits are obtained from each 
plant. The fruits are generally used in India in 
curries and made dishes; but a better mode of 
using them, is first to divide them lengthwise, 
next to score them repeatedly across with a knife, 
next to dress them with butter, pepper, and salt, 
and finally to broil them on a gridiron. 

BRIONY. See Bryony. 

BRISKET. A projection, partly muscular, 
but chiefly cellular and adipose, from the ante- 
rior and upper part of the chest of the ox. It 
sometimes extends from 12 to 20 inches in a pro- 
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jecting direction, and nearly as much in a per- 
pendicular or descending direction. It varies in 
size in different breeds, and even in different in- 
dividuals of any one breed; but it has always a 
comparatively great size in all the good breeds, 
whether old or improved. It does not, as many 
persons imagine, afford any indication of depth 
or capaciousness of chest; yet it is a very de- 
cided index of a tendency to fatten. The brisket 
of a well-formed ox is not only deep but promi- 
nent. 

BRISTLES. The strong glossy hairs which 
grow on the back of the hog and the wild boar. 
They are extensively used in several of the use- 
ful arts, particularly in the manufacture of 
various kinds of brushes. ‘The bristles of the 
wild boar are much stronger than those of the 
hog; and are imported in large quantities from 
Russia. 

BRIZA,—popularly Quaking-grass. A genus 
of grasses, of the glyceria division. Both the 
botanical and the popular names allude to the 
nodding or trembling motion of the spikelets. 
The common or mediate species, Briza media, is 
also popularly called Ladies-tresses, and is an in- 
digenous perennial of the pastures of Great 
Britain. Its stem usually grows to the height of 
about 18 inches; its florification is a panicle of 
short spikelets, tinged with purvlish brown, and 


appearing in May and June; and its spikelets | 


have an ovate form, stand on very slender foot- 
stalks, tremble in a gentle breeze, and give the 
plant an ornamental character. This grass is 
well-adapted to poor soils; it contains a larger 


portion of nutritive matter than most other 


grasses which grow upon poor soils; and it is 
readily eaten by horses, cows, and sheep. This 
grass, by experimental trial, yielded per acre, at 
the time of flowering, on a poor, unmanured, 
sandy soil, 10,890 lbs. of herbage and 453 lbs. of 
nutritive matter; on a moist, clayey, unman- 
ured soil, 8,167 lbs. of herbage and 293 Ibs, of 
nutritive matter; and on a rich black loam, 
9,869 Ibs. of herbage and 462 lbs. of nutritive 
matter.—The smaller species, Briza minor, is an 
annual plant, grows wild in the corn-fields of 
England, usually attains a height of about six 
inches, and flowers in July and August. The 
greatest species, Briza maxima, is also an an- 
nual; it was introduced from the south of Eu- 
rope before the middle of the 17th century; it 
has usually a height of about 18 inches; and it 
flowers in June and July, and presents a decid- 
edly ornamental appearance. ‘The taller species, 
Briza elatior, is a biennial, has generally a height 
of about 18 inches, and was introduced from 
Greece in 1817. The jointed species, Briza geni-. 
culata, is an annual, has a height of about a foot, 
and was recently introduced from the Cape of 
Good Hope. Clusius’ species, Briza Clusiz, is a 
perennial, has about the same height as the pre- 
ceding, and was recently introduced from the 
South of Europe. The green species, Briza vir-. 
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ers, is an annual, has a height of about 18 inches, 
and was introduced in 1800 from Spain. All 
these species, but particularly Briza maxima, are 
grown in gardens as ornamental plants ; and two 
other species, of a non-ornamental kind, the 
humble and the red, were recently introduced. 
BROADCAST SOWING. The sowing of either 
fields or garden-plots by scattering or aspersion. 
This method of sowing is contrasted to the drill- 
method ; it was, for a very long time, the only 
one practised ; and, till quite a recent period, it 
was always performed by hand. ‘The broadcast 
sowing of fields by hand requires such nice, 
peculiar, and yet simple dexterity, as almost to 
defy verbal description ; but at the same time, 


| is so well known in all the rural districts of the 


civilized countries of the world, as not to need 
to be described. The measured step, the regular 
manipulation, and the artificial cast of the sower 
can be learned only by observation and practice. 
An experienced and skilful sower regulates the 
prescribed quantity of seed to the acre with ad- 
mirable precision, and asperses the seed over 
each portion of the ground with exactly equal 
distribution ; but an inexperienced or a careless 


| sower lifts the seed in unequal handfuls, gives 


more seed to one part of the field than to ano- 
ther, leaves naked streaks between the asper- 
sions of the successive casts, makes an irregular 
play of fingers in each opening of the hand, or 
fails to make due allowance for the disturbing 
power of the wind upon the seed. Every step or 
throw of a bad sower is sometimes distinctly 
traceable at harvest in alternations of compara- 
tively bare intervals and thickly crowded curves. 
Irregular broadcast sowing not only offends the 
eye and wastes the seed, but occasions the crop 
to be unequal and deficient, and causes a most 
mischievous distribution of the seeds of ryegrass 
and clover which may be sown with the grain. 
These seeds require to be scattered or sown by 
very small pinches; and when not equally dis- 
tributed by a judicious twirl of the hand in 
throwing them out, they grow up in such a man- 
ner that a third or even upwards of a third of 
the field is totally unprovided with any other 
vegetation than weeds, and the “wales” or 
crowded curves, on which the bulk of the seed 
was thrown, are so crowded with plants as to be 
unable to produce them in a vigorous condition. 
Sowers in Scotland and Ireland carry the seed in 
a sheet slung over the right shoulder; and those 
of some districts in England carry it in a basket, 
hung round the neck, and held by the left arm 
thrust through the handle. Some very expert 
sowers sow with both hands, throwing it right 
and left, and doing double the work of single- 
hand sowers; but they can hardly be expected 
to sow as regularly with the left hand as with 
the right, and may be supposed to occasion more 
loss by inequality of work than gain by saving 
The broadcast sowing of clover and 
grass-seeds, is considerably more difficult than 
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that of grain, and frequently requires to be per- 
formed by a different arrangement, the sower 
either making narrower casts or going twice 
over the field. Broadcast sowing in gardens is 
generally required on so very small a scale that 
only the most lumpish bungler performs it ill. 

Broadcast sowing in the fields, where not su- 
perseded by drill sowing, is now, in some of the 
best agricultural districts of Britain, particularly 
in the lowlands of Scotland, performed by means 
of broadcast sowing-machines. The earliest of 
these machines in Scotland was first used in the 
year 1817; and they have since been materially 
improved in construction, so as to perform their 
work with at once regularity, efficiency, and 
economy. They deposit seeds with the same 
nicety as the drill sowing-machines, and occa- 
sion very considerable profit over the hand-sow- 
ing method by the saving of the seed, and espe- 
cially by the equal growth and superior quality 
of the crop. The broadcast sowing - machine, 
which is modelled in the museum of the High- 
land Society, and which may be regarded as a 
fair specimen of the several varieties in use, is 
adapted to the sowing of all the white grains and 
the grasses. 
and sows a breadth of 18 feet; but is capable of 
contraction to 15 feet, or less if required; and 
can be regulated to sow from two to five bushels 
per acre. It is mounted on three wheels, the 
front wheel being on a swivel-bar, and one or both 
of those behind serves to turn the distributing- 
machinery. 
consists in a line of small thin-toothed wheels 
revolving within the seed-chest, each wheel be- 
ing immediately over a distributing orifice; and 
through these orifices the seeds are discharged 
by the revolution of the wheels, which are im- 
mersed in the grain. A perfect graduation of 
the orifices is obtained by means of a slider which 
has an equal number of perforations coinciding 
exactly with the orifices, when the full opening 
is required. But the sliders are capable of ad- 
justment to any degree of contraction of the ori- 
fices by means of a screw ; and again, by a lever, 
the orifices can be shut entirely and reopened to 
the same extent as before as often as may be re- 
quired.” A sowing-machine for grasses is this 
common broadcast machine, with the addition 
of apparatus, for the express purpose of sowing 
down with grass seeds. A roller follows imme- 
diately after the seed; and the roller is followed 
by a harrow. See the articles Sowine and Sow- 
1In@-MAcHINES. 

BROCCOLI. A well known cultivated sub- 
variety of the cabbage species. The common 
cabbage, viewed as inclusive of all varieties and 
subvarieties, is botanically designated Brassica 
oleracea ; the variety of it which has a clustered 
florification, somewhat in shape like miniature 
bunches of grapes, is designated Brassica oleracea 
botrytis; and the broccoli subvariety of this, as 
distinguished from the cauliflower subvariety, 


“ It is drawn by one or two horses, | 


The principle of the distribution | 


| with difficulty distinguished from it.” 


and on account of a fancied though remote re- 
semblance to asparagus, is designated Brassica 
oleracea botrytis asparagoides. But though uni- 
formly regarded by gardeners, and pretty gene- 
rally by even systematic botanists, as a distinct 
plant from cauliflower, it cannot be separated 
from that subvariety by any certain characters, 
and is itself so much diversified into subdivi- 
sional kinds, some of which are identical with 
cauliflower in every thing but tenderness of 
habit, that it may fairly be considered as a 
duplicate of cauliflower in a state of superior ac- 
climatation. It may, therefore, either have been 
originally introduced from Cyprus along with 
cauliflower, or have been subsequently educed 
from that plant in the gardens of France or of 
England. 

Miller mentions, as in cultivation in his day, 
only two kinds of broccoli, the purple and the 
white, which he designates Brassica Italica pur- 
purea and Brassica Italica alba; and he adds, 
“ The two sorts of broccoli I take to be only va- 
rieties of the cauliflower ; for although these 


| may with care be kept distinct, yet I doubt, if 


they were to stand near each other for seeds, if 
they would not intermix; and I am the rather 
inclined to believe this, from the various changes 
which I have observed in all these sorts, for I 
have frequently had cauliflower of a green col- 
our, with flower-buds regularly formed at the 
ends of the shoots, as those of broccoli, though 
the colour was different, and the white broccoli 
approaches so near to the cauliflower as to be 
The in- 
termixing or confounding of kinds from juxta- 
position in seeding, however, proves nothing ; for 
this takes place, in the brassica tribe, not only 
between two subvarieties or two varieties of one 
species, but even between varieties of different 
species. See the article Brassica. 

The kinds or subvarieties of broccoli now in 
cultivation are somewhat numerous; and, by 
ordinary precaution and care in the raising of 
seeds, they can easily be kept distinct. The 
principal are the autumnal purple cape broccoli, 
the autumnal green cape broccoli, Grainge’s cauli- 
flower broccoli, winter green broccoli, early pur- 
ple-headed dwarf autumnal broccoli, late purple 
large broccoli for main crop, late dwarf purple 
broccoli for spring crop, branching purple broc- 
coli for main crop, early green broccoli, late green 
large broccoli for secondary crop, dwarf brown 
close-headed broccoli, sulphur-coloured broccoli, 
latest green, Siberian or Spanish broccoli, white 
or cauliflower broccoli, and cream-coloured or 
Plymouth broccoli. The two last of these kinds 
have only one central head, very like that of the 
cauliflower, nearly as large, more hardy, and 
scarcely inferior in flavour. 

All the kinds are commonly raised from seed ; 
and the several kinds may be so adapted to the 
different seasons, and to open-ground and frame- 
sowings, as to afford a succession throughout al- 
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most every part of the year. Three moderate 
sowings may be sufficient for most ordinary pri- 
vate gardens, the first early in April, the second || 
late in May, the third in the second week of 
August, and each with a selection or diversity of 
kinds suited to its season. When a greater num- 
ber of sowings is desired, two, of the purple cape || 
and early cauliflower kinds, may be made under || 
a frame, at the end of January and at the end of 
February, for pricking out in March and April, || 
and for use at the close of summer and in autumn; 


a third, of the same kinds, on an eastern wall 
border, in the second week of March, for use in 
the latter part of autumn; a fourth, of the same 
kinds, in the open ground in April, for pricking 
out in May, for planting in June, and for use at 
the close of autumn and beginning of summer ; 
a fifth, and comparatively extensive sowing, of 
the early white and purple kinds, in the middle 
of May, for pricking out in June, and planting 
in July; a sixth, in the open ground, in June, 
for pricking out in July, and planting in August 
and September; and a seventh, under a frame, 
in the end of August, for planting out in March, 
and for use in the early part of summer. Hach 
kind must be sown quite separately from any 
other kinds. The seeds should be sown thin, 
and covered to no greater a depth than half an 
inch; and the open-ground seed-beds ought to 
be not more than between three and four feet in 
width to admit of easy weeding, and to be cov- 
ered with a net to prevent devastation by birds. 
Plants, at pricking out, should have five or six 
leaves, of somewhat more than an inch in 
breadth ; and should be set at distances from 
one another of five or six inches, and watered 
every evening till they strike root. Plants, at | 
final planting, should have leaves of nearly three 
inches in breadth, and ought to be set at dis- 
tances from one another of rather more than 
two feet in summer, rather less in winter, and 
watered every evening till they become well 
established. Each growing crop ought to be 
frequently hoed, and to have the earth drawn 
up around the lower part of its stem. 

Cape broccoli may be produced in a state of 
high perfection by the following method of culti- 
vation: During the first week of June, in an 
open and warm situation, mark spots in rows 
three feet apart and nearly two feet over; dig 
holes at the spots to the depth of one foot, fill in 
some rotten dung, and cover this with two inch- 
es of soil, so as to leave cavities of four or five 
inches in depth from the surface; sow the seeds 
thinly on this, rake in the soil, and dust the sur-~ 
face with soot; and when the plants have risen, 
remove all from each spot except three of the 
strongest, and earth up the latter as they ad- 
vance, and give them water if the season be dry. 

One method of protecting the winter-standing 
crops from the destructive influence of severe 
weather, is, early in November, to take them up 
with as little damage as possible to their roots, 
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and to replace them slantingly in the soil, with 
their heads to the north. When snow accom- 
panies severe weather, a covering of it artificially 
heaped over the plants, will protect them from 
the injurious effects of the frost. Another me- 
thod of protection, recently brought into use, is, 
in the first week of September, to make small 
trenches at the north end of the rows of the 
plants, to lay the adjoining plants so low in the 
trenches that the centre of their stems at the top 
is brought level with the surface of the ground, 
to give each an immediate watering, and place 
over its roots an additional covering of soil, and, 
previous to the first fall of snow, to gather around 
it a mimic hillock of soil, in order to support its 
leaves, and prevent them from being broken. 
Another method of protection is to lay some bean 
or pea haulm or other litter on the ground among 
the stems of the plants, to strike the whole plot 
as full as it will stick of old pea stakes, and thus 
to place the plants in an artificial coppice,—the 
litter representing the withered grass, and the 
pea stakes representing the bushes. 

Broccoli, like cabbages, borecoles, and other 
kinds of Ingen with semiligneous stems, may 
be propagated by cuttings. Truncheons or cut- 
tings may be formed, with each an eye or bud; 
they ought to be dried, for a few days, in the 
sunshine, so that they may acquire sufficient ex- 
siccation and hardness to resist early fermenta- 
tion; and they must be dibbled into the spots 
where they are intended to remain, and kept in 
as dry a state as possible, or at least not artifici- 
ally watered till they show some appearance of 
beginning to grow. For this mode of propaga- 
tion, the soil selected for the bed should be hight 
and well-drained, and the day chosen for plant- 
ing should be dry.—Mawe.—Miller— Loudon.— 
Transactions of the Horticultural Society Garden- 
ers Magazine.—Quarterly Journal of Agriculture. 
—Switzer’s Italian Broccolt. 

BROCK. The badger. 

BROKEN-KNEES. Wounds in the knees of 
the horse. They are of very frequent occurrence, 
in some instances from accidents by obstruction, 
in others from the faulty management of riders, 
and in others from unsoundness or stumbling 
habit in the animals themselves. Wounds in the 
knees, when inflicted from the first or the second 
of these causes, may involve not the slightest 
permanent damage ; yet they are so frequently 
an index to serious unsoundness, that, whenever 
traces of them exist, intended purchasers ought 
to make full and careful trial of the animal’s ac- 
tion and habit. When the wounds are inflicted, 
they ought to be very thoroughly cleaned with a 
sponge and warm water; if they are deep, ex- 
tensive, or much lacerated, they should be poul- 
ticed twice or thrice a-day, for two or three days, 
with a goulard poultice; and, should they be- 
come worse, and emit a thin offensively-smelling 


discharge, they must be cleansed with a hot de- 


tergent lotion, and may possibly require to be 
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touched with the hot iron. But in all bad cases, 
professional advice and treatment ought early to 
be obtained. 

BROKEN-WIND. A serious disease in the 
lungs of horses. It presents considerable resem- 
blance to thick-wind, and is often preceded or im- 
mediately caused by that disease; and thick-wind 
and broken-wind jointly produce a gradation of 
distressing symptoms to which horse-dealers and 
farmers have given a series of expressive though 
inelegant designations. See the article TurcK- 
Wrinp. Some horses, when very fat, or when 
violently worked on a full stomach, suffer inju- 
rious pressure of the stomach upon the lungs, 
emit grunting sounds like those of a hog, and are 
popularly called grunters. Some, more from ob- 
structions in the nose, than from disease in the 
lungs, puff, blow, and violently distend their nos- 
trils, whenever they are more than very mode- 
rately exercised ; and these are called high-blow- 
ers. Some, from contraction in the windpipe or 
the larynx, whenever they are for some time 
smartly exercised, emit a disagreeably shrill 
sound, and soon become greatly distressed ; and 
these are designated whistlers. Some, when 
suffering bronchitis, or when permanently afilict- 
ed with thick-wind, emit, at all times, a sound 
somewhat similar to that emitted by an asthma- 
tic human subject, when under slight exertion ; 
and these are designated wheezers. Some, from 
permanent disease in the lungs, when worked 
into more than their usual rate of breathing by 
a little labour, emit a louder and harder noise 
than that of the wheezers, and are popularly 
designated roarers; and some of this latter class, 
owing to contraction in the small passages of the 
lungs, emit a strong shrill sound in quick breath- 
ing, and are designated pipers. But truly broken- 
winded horses are in a far more diseased condi- 
tion, and exhibit much more distressing symptoms, 
than any of these classes. 

A cough of a peculiar kind precedes and accom- 
panies broken-wind; it usually begins in the 
form of a common cough, yet, in many instances, 
is not observed in its commencement or its early 
stages ; it afterwards becomes chronic, and is 
accompanied with the symptoms of thick-wind ; 
and it eventually assumes a short, cutted, grunt- 
ing character, so decidedly peculiar to broken- 
wind, that a horse-dealer is instantly apprized by 
it alone of the existence of this disease. The 
mere breathing of a broken-winded horse, also, is 
both distressing and peculiar ; and exhibits the 
remarkable phenomenon of two acts of expelling 
the air for every act of inhaling it. The inspi- 
ration is both quicker and more laboured than 
in a healthy animal; and the expiration is pro- 


longed, elaborate, and painful to both lungs and. |} 


abdomen. “In the first of the two efforts of ex- 
piration, the usual muscles operate; and in the 
other, the auxiliary muscles, particularly the 
abdominal, are put on the stretch to complete 
the expulsion more perfectly ; and that being 


done, the flank falls, or the abdominal muscles 
relax with a kind of jerk or spasm.” A sudden 
falling of the flanks indicates that the air is very 
readily inhaled; and a long continued exertion 
of the abdominal muscles shows that it is slowly 
and with great difficulty expelled. 

The veterinary surgeons of the last century 
appear to have generally regarded broken-wind as 
an undue enlargement of the lungs, and a loss of 
their elasticity. Lawrence, in particular, taught 
that the most common appearance of the lungs 
in broken-winded horses, is a general thickening 
of their substance, by which their elasticity 1s in 
a great measure destroyed, and their weight spe- 
cifically increased, at the same time that their 
capacity for air is diminished. Gibson thought 
that, in consequence of a hasty or injudicious 
feeding of young horses, the growth of the lungs 
and all the contents within the chest are so in- 
creased as not to have space within the cavity of 
the chest for the full play of their parts, or the 
free performance of their functions. “ A narrow 
contracted chest, with large lungs,” says another 
writer of last century, ‘may sometimes naturally 
be the cause of this disorder; and it has been 
observed that horses rising eight years old, are 
as liable to this distemper as, at a certain period 
of life, men fall into asthmas, consumptions, and 
other chronic diseases. The reason why this 
disorder becomes more apparent at this age, may 


be, that a horse comes to his full strength and. 


maturity at this time; at six, he commonly 
finishes his growth in height; after which, he 
lets down his belly, and spreads, and all his parts 
are grown to their full extent; so that the pres- 
sure on the lungs and midriff is now more in- 
creased. But how little weight soever these rea- 
sons may have, repeated dissections have given 
ocular proofs of a preternatural largeness, not 
only of the lungs of broken-winded horses, but of 
their heart and its bag, and also of the membrane 
which divides the chest, as well as of the remark- 
able thinness of the diaphragm or midriff. This 
disproportion has been observed to be so great, 
that the heart and lungs have been almost of 
twice their natural size, perfectly sound, and 
without any ulceration whatever, or any defect 
in the windpipe or its glands. Hence it appears 
that this enormous size of the lungs, and the 
space they occupy, by hindering the free action 
of the midriff, is the chief cause of this disorder ; 
and as the substance of the lungs was found 
more fleshy than usual, they must of course have 


| lost much of their spring and tone.” 


But though the lungs of a broken-winded horse 
are larger than their natural size, they appear to 
acquire the chief feature of their disease from a 
ruptured condition of some of their air-cells. 


“Numerous air-bladders occurred on the surface 


of all which were examined by Mr. White; and 
these, he thinks, “must have arisen from a rup- 
ture of some of the air-cells, for in that case 
some part of the air which is inspired will neces- 
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sarily get into the cellular membrane of the 
lungs, and diffuse itself until it arrives at the 
surface, when it will raise the pleura so as to 
form the air-bladders we observe.” Mr. Youatt 
also states that, “in almost every broken-winded 
horse which he has examined after death, he has 
found dilatation of some of the air-cells, and par- 
ticularly towards the edges of the lobes. There 
has been rupture through the parietes of some of 
the cells, and they have evidently communicated 
with one another, and the air could be easily 
forced from one portion of the cells to another. 
There was also a crepitating noise while this 
pressure was made, as ifthe attenuated mem- 
brane of some of the cells had given way. These 
were the true broken cells; and hence the deri- 
vation of the name of the disease.” 

One cause of broken-wind is constitutional or 
hereditary tendency to contract inflammatory 
affections. Another cause is the particular kind 
of organic conformation, such as narrowness of 
chest or fragility of membrane, which offers most 
resistance to a free expansion and a full play of 
the lungs. Another cause, or rather introduc- 
tion and almost begun formation, is the disease 
of thick-wind. A fourth cause is plethora or 
fulness of habit, occasioning an undue determi- 
nation of blood to the lungs, an increase of the 
secretions within the air-vessels, and perhaps the 
production of acrimoniousness and viscidity in 
these secretions. But a more frequent cause 
than any, and one which reflects vast censure upon 
owners and keepers of horses, is violent exercise 
while the stomach is distended with water, but 
especially with dry food. “ Horses that are 
greedy feeders, or devour large quantities of 
slightly nutritious food, or are worked with a 
stomach distended by this food,” says Youatt, 
“are very subject to broken-wind. More depends 
upon the management of the food and exercise 
than is generally supposed. ‘The post-horse, the 
coach-horse, and the racer, are comparatively 
seldom broken-winded. ‘They are fed at stated 
periods on nutritious food that lies in little com- 
pass, and their hours of feeding and of exertion 
are so arranged that they seldom work on a full 
stomach. ‘The agricultural horse is too often fed 
on the very refuse of the farm, and his hours of 
feeding, and his hours of work, are frequently ir- 
regular; and the carriage-horse, although fed on 
more nutritious food, is often summoned to work 
by his capricious master, the moment his meal is 
devoured. A rapid gallop on a full stomach has 
often produced broken-wind.” 

A thorough knowledge of the nature and causes 
of broken-wind is of great importance to every 
farmer; for, while the disease is both very com- 
mon and very serious, the only effective means 
of dealing with it is prevention. Broken-wind 
might, in the great majority of instances, be fully 
and easily prevented; but, when once formed, it 
can never be cured. Yet, in all its ordinary 


forms, it may be considerably alleviated. When 
2M 


I 


| 


| 
| 


= 


a horse appears to be in its first stages, he may 
be moderately bled, and receive a laxative ball ; 
and at all subsequent periods he should be re- 
gularly exercised, carefully fed, and sedulously 
protected from costiveness, and especially from 
violent exertion. He ought to receive water 
only in small quantities, yet so often as five or 
six times a-day; he must never feed on such 
light and distensive matter as chaff or straw; he 
may receive sparing quantities of corn and bran; 
he may eat somewhat freely any kind of succu- 
lent food, particularly carrots; he may, in fine 
days, be turned into a paddock ; he must be kept 
in a clean, well-ventilated stable, free from foul 
litter and ammoniacal vapours; and he ought, 
above all things, to have regular and long-con- 
tinued exercise, and, at the same time, to be 
carefully kept from all such exertion as would, for 
even the briefest period, stimulate the action of 
the lungs.— White's Veterinary—Lawrence’s En- 
quiry into the Structure and Animal Economy of 
the Horse—Barilett’s Farriery.— Youatt on the 
Horse.—Gibson on the Diseases of the Horse. 

BROME-GRASS, — botanically Bromus. <A 
large genus of grasses, of the suborder Glycerine. 
Twelve species grow indigenously in Great Bri- 
tain; nearly forty species have been introduced 
from other countries, principally the continent of 
Kurope; nearly twenty other species have been 
described by botanists; and five species which 
were formerly included under bromus, are now 
assigned to the genera brachypodium, rostraria, 
and tricheeta. 

The rye-like species, B. secalinus, is an annual 
weed of the corn fields of England. It grows to 
the height of about two feet, and flowers from 
June till August. The name rye-like alludes to 
the form of the seeds.—The many-flowered spe- 
cies, B. multiflorus, grows wild in both England 
and Scotland; and has the same height, habits, 
and duration as the rye-like species. Each spike- 
let contains from ten to fifteen florets ; and hence 
the epithet “many-flowered.” The produce of 
this species, when in flower, upon a soil of sandy 
loam, as ascertained in the Woburn experiments, 
is 22,460 lbs. of grass per acre, and 1,754 lbs. of 
nutritive matter.—It naturally occurs, in greatest 
abundance, on poor or exhausted grass lands; and 
it forms a soft and downy herbage of a kind which 
cattle do not relish. The soft or downy species, 
B. mollis, is also an indigenous annual of Great 
Britain. It grows to the height of about two 
feet, and flowers from June till August. It 
abounds principally about walls, and on the same 
kinds of soil and land as the many-flowered spe- 
cies. Its leaves are soft and downy, and not 
relished by cattle. The produce of it per acre, 
when in flower, upon a sandy loam, is 10,890 lbs. 
of herbage, and 510 lbs. of nutritive matter,— 
The racemose, branched or smooth species, B. ra- 
cemosus, grows wild in the meadows and pastures 
of England; and has the same habits, height, and 
duration as the preceding species.—The upright 
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species, B. erectus, is somewhat common on the 
chalky pastures of England. It is a. perennial 
grass, grows to the height of about three feet, 
and flowers from June till August. Its produce 
per acre, when in flower, upon a rich sandy soil, 
is 12,931 lbs. of herbage, and 555 lbs. of nutritive 
matter. It has, for a considerable time, been in 
great request, for lawns upon arid soils; for it 


forms as thorough a mat or sward as rye-grass, | 


and very powerfully resists the bad effects of 
aridity. The rough species, B. squarrosus, 1s a 
perennial weed of the corn fields of England. It 
grows to the height of about three feet, and 
flowers from June till August, but it possesses no 
interest as a grass—The rough wood species, 
B. asper, is an annual weed of the moist woods, 
or moist shady places, of England. It grows to 
the height of about four feet, and flowers from 
June till August—The meadow species, B. pra- 
tensis, is a perennial weed of the corn fields of 
England, and grows to the height of about two 
feet. It is frequently confounded with the up- 
right species. 

The field species, B. arvensis, is a perennial weed 
of the corn fields of Britain, and occurs also in 
many rich pastures and meadows. Its panicle is 
compound, spreading, and drooping ; its spikelets 
are lanceolate and sharp-pointed; eight imbri- 
cated, smooth florets, with two close ribs at each 
side, constitute each spikelet; the leaves are 
hairy ; and the stem usually grows to the height 
of about three feet. Its produce per acre, when 
in flower, upon a sandy loam, is 23,821 lbs. of 
herbage, and 1,488 lbs. of nutritive matter. Yet 
though a comparatively unproductive grass, it 
possesses several recommendations to the store 
farmer: it affords a little early spring food to 
sheep; it does not strike deep root, or exhaust 
the soil ; it offers a sturdy resistance to frost ; and 
it readily, and without aid from man, propagates 
itself from its seeds.—The barren species, B. ster- 
alis, is an annual weed of rubbishy spots in Eng- 
land and Scotland, and usually attains a height 
of about two feet.—The Madrid species, B. madri- 
tensis, grows wild upon walls in Britain, and is an 
annual of about 18 inches in height.—The tall or 
giant species, L. giganteus, is ranked as a fescue- 
grass, and called Festuca gigantea, in Smith and 
Sowerby’s English Botany, and in Sinclair’s Hor- 
tus Gramineus Woburnensis ; and an agricultural 
variety of it, popularly termed the three-flowered, 
is called, in the former of these works, Festuca 
triflora. The root of this species is perennial 
and ligneously fibrous; its stem is smooth, stri- 
ated, round, naked, erect, and from two to four 
feet in height ; its leaves are enciform, dark green, 
and about 18 inches long; and its panicle nods 
at the top, and has awns somewhat flexuose, and 
longer than the husks. It flowers from June till 
August ; yet generally ripens its seed toward the 
close of July. It grows wild principally in woods, 
and partially in meadows; but it readily adapts 
itself alike to shady and to open situations, and 
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everywhere prospers under cultivation. Though 
a coarse grass, and containing comparatively 
little nutriment, it is much superior to the spiked 
and wood species of fescue. A long-leaved va- 
riety of this species, DB. g. longifolius, grows wild 
on the sea-shores of Scotland, is usually about a 
foot taller than either the normal plant or the 
three-flowered variety, and presents some claims 
upon the cultivator’s attention. 

The roof species, A. tectorwm, is a biennial, and 
was introduced to Britain from the continent of 
Europe in 1776. It has a nodding panicle, and 
usually grows to the height of about a foot. Its 
produce per acre, on a light sandy soil, is 7,486 
Ibs. of herbage, and 350 Ibs. of nutritive matter. 
—The unarmed or awnless species, B. inermis, has 
a smooth stem and an awnless panicle. Its pro- 
duce per acre, on a black siliceous sandy loam, is 
12,251 lbs. of herbage, and 689 lbs. of nutritive 
matter—The pendulous species, B. pendulinus, 
is an annual grass of two feet in height, and was 
introduced from the continent of Europe in 1817. 
—The shaggy or maned species, B. jubatus, is 
also an annual grass from the continent of Eu- 
rope, and was introduced from Italy in 1823.— 
Two annual species, called Willdenow’s and 
Schrader’s, were introduced in 1835.—The clothed 
species, B. vestitus, is a curious greenhouse peren- 


nial, brought from the Cape of Good Hope in 1816. 


—All the other introduced species are hardy, and 
eleven of them are perennials ; but none are wor- 
thy of cultivation as agricultural grasses. 
BROMELIA. A genus of evergreen herbace- 
ous plants, forming the type of the natural order 
Bromeliacee. This order comprises the genera 
ananassa, agave, tillandsia, bromelia, buonapar- 
tea, littzea, billbergia, caraguata, guzmannia, fur- 
croea, pitcairnia, and pourretia. All are natives 
either of the tropics, or of countries which have 
a tropical climate. Four or five species are cul- 
tivated in the greenhouses, and about one hundred 
in the hothouses, of Great Britain. They are re- 
markable for the dryness, hardness, rigidity, and 
spininess of their grey foliage. They are exceed- 
ingly succulent, generally acidulous, and, in many 
instances, epiphytal, forming vast and dense fes- 
toons among the trees of tropical forests. The 
flowers of most are pretty, and either white or 
blue ; and those of some are remarkably beautiful 
and fragrant. The eatable pine-apple is the most 
useful; and the other genera differ from this, far 
less in general appearance, than in the simple 
want of a fleshy fruit. The most beautiful gen- 
era are bromelia and billbergia; and the most in- 


| teresting are agave and tillandsia. 


Upwards of a dozen species of the genus brome- 
lia have been introduced to Britain. The two spe- 
cies which have been longest in cultivation, B. 
Pinguin and B. Karatas, were brought from the 
West Indies, the former in 1690, and the latter 
in 1739. The leaves of the one are very like 
some species of aloes, but not so thick or succu- 
lent, and sharply indented on their edges, and 
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armed with strong black spines. The flower- 
stem rises from the centre of the plant to the 
height of about three feet. The lower part of 
the stem is garnished with entire leaves, growing 
alternately from the joints; and the upper part 
is decorated with a loose spike or thyrse of 
flowers. The leaves of the other old species are 
shorter than those of the former, sharply serrate 
on the edges, and of a deep green colour. he 
flower-stem rises from the centre of the plant, 


which divides upward into several branches; | 


and the upper parts of these are garnished with 
spikes of flowers, which come out alternately 
from the side of the branches, each having im- 
mediately below it a narrow, entire leaf, longer 
than the spike.—The sweating species, b.exsudans, 
is an epiphyte; and all the others are self-rooted 
herbs. The height of the plants of the several 
species ranges from one foot to four feet ; and the 
colours of the flowers are variously green, red, 
crimson, pink, purple, and yellow.. One of the 
most recently introduced species is the two-flow- 
ered, B. discolor. 
BRONCHITIS. Inflammation of the lower 
part of the windpipe. It is a frequent and very 
serious disease in both horses and cattle. It 
does not appear to be ever contagious; but it is 
very evidently epidemic,—sometimes attacking 
flocks in the same general manner in which they 
are, ab other times, attacked by catarrh or by 
inflammation in the lungs. 
stances, it is preceded by catarrh, originates in a 
downward course of the inflammatory action of 
the disease, and may therefore.be ascribed to the 
neglect or the inefficient. treatment of catarrh, 
It very seldom has a sudden formation; but is 


usually preceded by a comparatively long course | 
of coughing and other premonitory symptoms | 


which afford a careful overseer ample warning to 
use proper means for averting it. The usual 
symptoms of bronchitis.in both the horse and 
the ox, are interrupted whizzing in respiration, 


a variable coldness in the extremities, a harder | 
and more rapid pulse than in either catarrh or | 


the first stages of inflammation of the lungs, a 
respiration as rapid as the pulse and sometimes 


‘more rapid, a haggard and anxious look, an evi- 


dent fear of suffocation, and an obstinate reluc- 
tance to move. A variety of bronchitis which 
often proves fatal to great numbers of young 
cattle is accompanied with some remarkable 
symptoms, and seems to be chiefly caused by 
parasitical insects, See the artiele Finaria. 
Bronchitis ends sometimes in suffocation, and 
more frequently in incurable inflammation of the 
lungs. The grand remedies for it are blistering 
and bleeding; and subordinate ones are gentle 
action on the bowels and nice adaptation of food. 
But it is far too serious a disease to be dealt 
with by any person but a skilful regular prac- 
titioner, 

BRONCHOCELE. Anenlargement of the two 
glands which are situated below the larynx and 


But, in most in- | 
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| awhite flower from June till August. 
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attached to the windpipe of the horse. It offends 
the eye of an observer, but does not seem to 
cause much pain to the animal, or to deteriorate 
his value. It may be attacked by a blister or 
by iodine ointment. 
BRONCHOTOMY. See TracwEoTomy. 
BROOD-MARH. See Marz, and Horss. 
BROOKLIMH, See Buccapunea. 
BROOK W EED,—botanically Samolus. A small 


| genus of evergreen herbaceous plants, of the 


primrose tribe. Valerandis’ species, Samolus vale- 


| randt, grows wild in gravelly marshes in Great 
| Britain, and is also found in New South Wales 
_ and in other ‘parts of the world. It grows with 


us to the height of about nine inches, and carries 
It for- 
merly bore the popular designation of round- 
leaved water pimpernel. Two greenhouse species, 


|| the sea-side and the campanula-like, have re- 


cently been introduced from respectively New 


| South Wales and the Cape of Good Hope; and 
| the latter is called by Thunberg Campanula 


porosa. 
BROOM,—botanically Cytisus. Several species 


_ of branching shrubs, of the genista division of 
| the leguminous tribe, and formerly belonging to 
the genus Spartvwm, but now included in the 


genus Cytisus. The common broom, Cytisus 
scoparivus, formerly Spariium scoparivum, belongs 


_to the same subdivision of Cytisus as the la- 
_ burnum, but is strictly shrubby and very profusely 
| branched. It grows abundantly as a weed in the 
_ dry commons and neglected pastures of Britain ; 


it is extensively sown on hilly grounds as a shelter 


| for game; and on account of its delicate flowers, 
| its flat hairy pods, and especially its curious ap- 
| pearance, it is frequently admitted into shrub- 


beries and gardens. Were it a rare exotic, in- 
stead of being an abundant and troublesome 
weed, it could not fail to be highly esteemed by 
all florists, amateur-cultivators, and landscape- 
gardeners. Its usual height is about six feet; 
its branches are angular, vertical, slender, very 
numerous, very flexible, and coated with a de- 
lightfully green bark; the leaves of the lower 
part of the branches are trifoliate, and those of the 
upper part are single ; the flowers are papiliona- 


| ceous, have a brilliant yellow colour, appear 
| from April till July, stand upon short footstalks, 
| all along the sides of the last year’s shoots from 


top to bottom, and so completely adorn each 
twig as to give the whole shrub a look of mag- 
nificence beyond most of the flowering tribe; 
and its pods are compressed and hairy, and con- 
tain kidney-shaped seeds. 

The branches of this plant, as well as those of 


| other brooms, are very often cut and made into 
| sweeping-brooms ; and they are extensively em- 


ployed also for thatch. The stringy fibres may 
be used for making a kind of ropes, and seem to 
have been employed by the ancients as a sub- 
stitute for flax. The flowers yield a very large 
amount of honey to bees. Mr. Bradley calculated 
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long ago that an acre of broom is worth six 
pounds a-year for the feeding of bees alone, and 
will produce, in addition, a sufficient value of 
withes and stumps to pay the rent. The green 
twigs contain a comparatively large proportion of 
carbonate of potash and other alkaline salts, and 
therefore might be used to fertilize many of the 
barren knolls on which they abound. The tops and 
the green branches have a peculiar odour and a 
bitter nauseous taste; and an infusion of them 
acts medicinally as an emetic, a diuretic, and a 


urgative, and in certain cases of dropsy, but is 
p ) ’ 


injurious in case of inflammation. The whole 
plant is cultivated on some poor soils in the 
south of France, for the manufacture of a kind 
of coarse thread from the fibres of its bark. It 
is cultivated in various parts of the continent, 
also, as a winter food for sheep, and has been re- 
commended for cultivation, on poor soils in Eng- 
land, as food for both sheep and horses. But it 
clearly affords far less nutritive matter than 
other kinds of forage which might be produced 
on the same soils; and it has the very serious 
disadvantage of acting powerfully on the urinary 
organs of all animals which eat it—The white 
flowering variety of the common broom, Cyti- 
sus scopartus albus, grows to the same height as 
the normal plant, and is very commonly cul- 
tivated in gardens and shrubberies for its beauty. 

But broom figures chiefly as a pernicious weed, 


and must be regarded as one of the most trou- | 


blesome plants which infest pasture lands. It 
strikes its roots deep into the soil, it continually 
sucks moisture from the earth, it makes no com- 
pensation by returning its leaves to act as man- 
ure, and it sheds its seeds, not only in great pro- 
fusion, but with habits of springing into growth 
at periods so distant as six or seven years. One 
method of destroying it, is to burn the land, to 
plough it deep, and to manure it richly with 
dung and ashes, or with calcareous matter and 
urine. Another method, when the land is de- 
signed for pasture, is to cut the broom close to 
the ground in May, when it is full of sap, and, 
in consequence, to arrest its circulation, to pre- 
vent its further formation of cambium, and to 
occasion the starvation and death of its roots. 
Another method is to pull up all young plants, 
by hand-weeding, when the ground is saturated 
with rain; yet this method is successful only 
when the texture of the soil and other circum- 
stances are decidedly favourable to the complete 
extraction of all the radicles. Another method 
is to fodder cattle upon broomy land; for their 
urine corrodes the roots of the plants, and their 
treading of the land diminishes its adaptation to 
both the spreading and the absorption of the 
roots. 

The thorny broom or prickly cytisus, Cytzsus 
spinosus, formerly Spartiwm spinosum, was intro- 
duced to Great Britain from the south of Hurope, 


toward the close of the 16th century. It is a_ 


small evergreen shrub; its branches are numer- 
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tender. 


ous, slender, tough, and armed with long spines; 
its flowers have a bright yellow colour, stand on 
long footstalks at the ends of the branches, ap- 
pear from April till July, and make a very orna- 
mental appearance ; and its pods are short, hard, 
and thickened towards the upper suture.—Ano- 
ther species, which has been called by some bot- 
anists Spartiwm spinosum, and by others Spar- 
tiwin villosum, and Calycotome villosa, but which 
is now more generally and appropriately known 
as Oytisus laniger, was introduced from Spain in 
1821. It is similar in appearance to the thorny 
broom, and, like it, has prickly branches, yellow 
flowers, and pods thickened towards the upper 
suture. 

The cloud-born broom or white retama, Cyti- 
sus nubigenus, formerly Spartium nubigenum, was 
introduced, in the latter part of last century, 
from Teneriffe. Its usual height is about six 
feet; its branches are unarmed; its leaves are 
few in number; and its flowers are white, and 
appear from May till June. Its habit is half 
A rambling but curious notice of it in 
the Philosophical Journal of December 1826, 
says, “The honey made by the bees upon the 
Peak of Teneriffe has long been celebrated. 
Every village in the neighbourhood im the month 
of May earries its bee-hives, which are hollow 
stems of the dragon-tree, and places them in the 
crevices of the rocks. Millions of bees then swarm 
around the large and fragrant white bushes of 


| the white retama, and very soon fill their hive. 


The honey is taken from them twice every sum- 
mer, always in great abundance; and neither 
Hymettus nor Chamouny has ever produced any- 


| thing equal to it, it is so pure and transparent, 


and the taste so aromatic and delicious. Who- 
ever, indeed, would import this bush to the bees 
of Europe, would deserve as well of his country- 
men as he who introduced the vine and fruit- 
trees; and this would be by no means difficult, 
for spartium grows perfectly well here, where 
snow lies almost continually from December till 
the middle of April, and even where the lowness 
of the temperature checks the vegetation of every 
kind of tree. It might thrive extremely well in 
the interior of Norway, in Austria, and Poland. 
But no one has been hitherto successful in rear- 
ing it in Europe; and everything that has been 
said of its flourishing in botanical gardens is er- 
FONCOUS nny 

The white Portugal broom, Cytisws albus, for- 
merly Spartéwm multiflorum, was introduced from 
Portugal about the middle of last century. It 
resembles, in most of its characters, the cloud- 
born broom; but has a much hardier habit, and 
grows unprotectedly in the open ground in Eng- 
land. It has white flowers, and a very ornamen- 
tal appearance. A variety of it with flesh-col- 
oured flowers, C. a. incarnatus, was recently 
introduced from Portugal. Two other species 
from Portugal are the spreading and the large: 
flowered, C. paiens and C, grandijflorus, formerly 
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Spartium patens and Spartiwn grandiflorum— 
Loudon, Marshall, Miller—Bradley’s Husbandry. 
—Mil’s Husbandry —The Farmers Magazine.— 
Jamieson’s Philosophical Journal. 

BROOM,—botanically Spartiwm. A genus of 
shrubby leguminous plants, of the same family 
as cytisus. It is now restricted to three species, 
but was formerly of very considerable extent. 
Seven or eight species at present growing in 
Great Britain, and formerly belonging to it, are 
now assigned to the genus cytisus; about twenty, 
to the genus genista; and two, to the genus aden- 
ocarpus. 

The rush or Spanish broom, Spartiwm junceum, 
was introduced to Great Britain from the south 
of Europe, about the middle of the sixteenth 
century. It is a much superior plant to the Cy- 
tisus scoparius, both as an ornamental shrub, and 
for the various economical purposes, whether of 
forage or manufacture, to which the common 
broom is applied. It usually grows to the height 
of six feet, and may easily be made to attain the 
height of ten. Its branches taper, grow in op- 
posites, and are covered with a smooth green 
bark; its leaves have a fine green colour and a 
spear-shaped outline, but are few in number ; its 
flowers have a yellow colour, are produced in 
loose spikes at the ends of the branches, and 
bloom from July till September; and its pods 
are compressed and contain kidney-shaped seeds. 
The fibre of the Spanish broom is manufactured 
into a very good cloth, by the inhabitants of 
Spain and the south of France. The flax of it is 
prepared by boiling the twigs or most vigorous 
shoots of the preceding year for about an hour 


in water, or by steeping them two or three weeks, | 


according to the.heat of the season, in a pond. 
The flax, after this preparation, may be freely 
peeled or stripped off either by machinery or by 
hand ; and it then requires only to be well wash- 
ed in cold water, well wrung and shaken, and 
hung out in the open air todry. The twigs, af 
ter being stripped of the flax, and boiled for 


some time in water, become tough and beauti- | 
fully white, and are an excellent material for the | 


manufacture of carpet brooms and some other 
articles. 


A double-flowered variety of Spanish broom, | 


S. j. flore pleno, has the same height, habit, root, 


leaves, and other characters as the normal plant, | 


but produces very full double flowers, and does 
not bear any pods. The flowers seldom appear 
till August, and are much less numerous than 
those of the single variety.—The sweet-scented 
broom, Spartium odoratissimum, was introduced 
from Persia in 1834; but is regarded by some 
botanists as only a variety of the Spanish broom. 
—The sharp-leaved species, Spartium acutifolium, 
was recently introduced from Turkey. . 
BROOM,—botanically Genisia. A large genus 
of shrubby leguminous plants, forming the type 
of the subtribe genisteze. No fewer than thirty- 
two genera are included in this subtribe; but at 
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once the best-known and the most nearly allied 
of these are spartium, cytisus, and ulex. Three 
species of the genus genista are natives of Great 
Britain, nearly fifty have been introduced from 
foreign countries, and about twenty other spe- 
cies have been scientifically described. 

The dwarf English broom, or English petty 
whin, Genista anglica, is an evergreen shrub, of 
about two feet in height. It grows wild on moist 
heathy grounds in many parts of Britain; yet 
has many beauties to recommend it to the gar- 
dener. its branches are spiny; its leaves are 


| small, simple, lanceolate, and alternate ; its flow- 


ers have a fine yellow colour, are produced in 
clusters at the end of the branches, and appear 


| in May and June; and its pods are thick and 


short. 
The dyer’s broom, or woodwaxen, er dyer’s 


| greenweed, Grenista tinctoria, grows wild in the 
| dry pastures of England and Germany. 
| height of about three feet; its branches are 
| tapered and channelled; its leaves are lanceolate 
' and alternate ; and its fiowers are yellow, small, 


it has a 


and so profusely numerous as'to cover nearly the 


| whole shrub, and they appear from June till 
| August. 
| paratively narrow leaf and upright habit, and 
_ another has a broader leaf and a more spreading 
| habit. 


One variety of this species has a com- 


The branching broom or pilose greenweed, 
Genista pilosa, grows wild on some sandy heaths 
of England, and is a native also of France, Ger- 
many, and Hungary. Its usual height is about 
six feet ; its branches are slender and very 
spreading, and decline towards the greund; its 


| main stem is all over ‘beset with tubercles; its 


leaves are obtusely spear-shaped ; and its flowers 
have a yellow colour, are preduced in spikes at 
the ends of the branches, appear in May and 
June, and flourish in such profusion as to make 
a charming show. 

The single-seeded broom, Genista monosperma, 


_ formerly Spartium monospermum, was introduced 


from the south of Europe, near the end of the 
17th century. The common yellow variety of it 
has a height of about six feet ; its branches are 
tough, angular, and numerous; its leaves are 
lanceolate and few; its flowers have a fine deep 
yellow colour, are produced in bunches from the 
sides of the branches, appear in June and July, 
and are so nurmerous as to render the whole plant 
brilliant ; and its pods are short, and contain 
each but one seed. The white-flowered variety 


| requires a dry soil, and a well-sheltered situa- 
| tion. Its branches are slender, tough, numer- 
_ ous, tapering almost like rushes, and covered 


with a whitish bark; and its flowers are simi- 
larly produced to those of the other variety, but 
have a white colour. 

The prickly or scorpion broom, Genista scorpi- 
us, formerly Spartium scorpius, was introduced 
from the south of Europe in 1570. Its usual 


height is about four feet; its stem is woody; its | 


branches are few, slender, prickly, and branch- 
ing; its leaves are oval, smooth, and, in some 
varieties, hairy ; and its flowers appear in March 
and April, are moderately large, and vary, in the 
several varieties, from a deep to a pale yellow. 

The starry broom, Genista radiata, formerly 
Spartium radiatum, was introduced from Italy 
about the middle of last century. It usually 
grows no higher than about 18 or 24 iaches; but 
it occupies a very large space proportionately to 
its height, extending itself all around to some 
distance. Its branches are flexible and very 
narrow, and grow opposite by pairs; its leaves 
are trifoliate and opposite; its folioles are awl- 
shaped, and radiate from a centre like the radii 
of a star; and its flowers have a bright yellow 
colour, are prodweed in small clusters or spikes 
at the end of the branches, and appear in June 
and July; and its pods are short and hairy, and 
contain a few kidney-shaped seeds.——Four of the 
remaining introduced species of genista have 
spiny branches and trifoliate leaves; four have 
spiny branches and simple leaves; ten or eleven 
have unarmed branches, and principally trifoli- 
ate leaves; and between twenty and thirty have 
unarmed stems and simple leaves. 


BROOM,—botanically Lygeum. An anomal- 


us kind of grass, belonging to the Linnean | 
| class Triandria monogynia. 


Only one species of 
it is known; and this is designated Lygewm spar- 
tum. It isa native of Spain, and was brought 
thence to England in the latter part of last cen- 
tury. It grows to the height of about 18 inches, 
and flowers in May and June. It is exceedingly 
flexible; and is employed by the Spaniards for 
making ropes, baskets, and other useful articles, 

BROOM (Burcuer’s),—botanically Ruscus. A 
genus of small, ornamental, evergreen, shrubby 
plants, of the smilax tribe. The prickly species, 
Ruscus aculeatus, grows wild in the thickets of 
England, France, and Italy. 
height of only about a foot, but rises, under good 
cultivation, to a height of three feet. Its root 
is large, white, tender, and creeping, and strikes 
very deeply into the ground; its stems are lig- 
neous, tough, green, and streaked; its leaves are 
oblong, entire, thick and stiff, of a dark and 
dusky green colour, with prickly points as sharp 
as needles, and grow alternately on the stems; 
its flowers are small and greenish, grow on the 
middle of the upper surface ef the leaves, and 
appear from June till December; and the fruit 


of the female plant consists of sweetish, beauti- | 


ful red berries, about the size of pease. The 
roots and berries possess diuretic properties, and 
have been much used in medicine. The young 
shoots, gathered in spring, may be eaten like as- 
paragus or hop-tops, and are much relished by 
some persons, but have diuretic properties and a 
very bitter taste. The whole plant is gathered 
by butchers, and made into besoms for sweeping 
their blocks and shops: and hence it obtained 
the name of butcher’s broom. A variety of this 


It has usually a | 


BROOM-RAPE. 


species, called the loose, R. a. laxus, was intro- 
duced to Britain from Portugal, and has the 
same height and general appearance as the nor- 
mal plant, but flowers from January till June. 
Another variety, called the round-leaved, &. a. 
rotundifolius, flowers in March and April. 

The broad-leaved, or leaf-under-leaf species, 
Ruscus hypophyllum, was introduced from Italy 
about the middle of the 17th century. Its roots 
are large and white, and have long thick fibres ; 
its stems are numerous, tough, very elastic, of a 
fine green colour, and about the same height as 
those of the prickly species ; its leaves are oval, 
longer and broader than those of the prickly 
species, of a thick consistence, of a very fine 
shining green colour, ending in acute points, and 
growing alternately on the stems; its flowers 
are small and greenish white, grow near the 
middle of the under surface of the leaves, and 
appear in May and June; and its berries are 
small and red, and ripen in winter.—A variety 
of this species called the trifoliate, R. h. trifolia- 
tum, was brought to Britain from Zante, and has 
been considered by some botanists a separate 
species. | 

The under-tongued species or hypoglossum, 
Ruscus hypoglossum, is considerably smaller than 
the two preceding species, and can claim a place 
only in the very fore-ground of a shrubbery. It 
was brought from Italy near the close of the.16th 
century.—The racemose species or Alexandrian 
laurel, Ruscus racemosus, is a native of Portugal, 
and usually attains a height of four or five feet. 
The knotted, the twining, and the hermaphrodite 
species are evergreen climbers from the Cape of 
Good Hope and the Canary Islands, and require 
greenhouse culture. 

BROOM - RAPE,—botanically Ovrobanche. <A 
genus of evergreen parasitical plants, forming, 
with the small genus Lathreea, the natural order 
Orobanchez. All the species of the order con- 
sist of leafless parasites, with brown or colourless 
scaly stems or flowers, and growing on the roots 
of the‘plants to which they are attached. The 
name orobanche is derived from two words which 
signify ‘to strangle a vetch;’ and it sufficiently 
indicates the general habit of the genus. Up- 
wards of thirty species have been scientifically 
described ; and three of these infest the farm- 
fields of Britain, occasioning trouble and loss to 
the farmer, while four others grow wild in other 
situations in our country, and constitute objects 
of curiosity to our botanists. ; 

The taller species, Orobanche elatior, grows in 
clover fields, has a height of about 20 inches, 
and carries a yellow flower in July and August. 
The smaller species, 0. minor, grows also in clo- 
ver fields, has a height of only six or seven 
inches, and carries a yellowish white flower in 
July and August. 
mosa, grows in hemp fields, has a height of about 
a foot, and carries a brownish purple flower in 
August and September. The blue species, 0. 


The branchy species, 0. ra-: 


/ 


BROUSSONETIA. 


cerulea, grows on the sea-coast, has a height of 
about six inches, and carries a violet-coloured 
flower in July. The red species, 0. rubra, grows 
on rocky places in Ireland, has a height of six 
or seven inches, and carries a purple flower in 
August. The greater species, 0. major, grows 
in waste places, has a height of about twenty 
inches, and carries a brown flower in June and 
July. Theclove-scented species, 0. caryophyllacea, 
has a height of about a foot, and carries a dingy 
purple flower. 

The greater species, though usually growing 
on wastes, may be viewed as a fair type of all 
the British species. It loves to cling to the com- 
mon broom, and seems to have obtained from that 
circumstance the popular name of broom-rape; 
and it not unfrequently, incommon with the taller 
and the minor species, attaches itself to plants of 
cultivated clover. It resembles, in its early 
growth, the sprouting of asparagus; its stems 
are furnished with a kind of bractes instead of 
leaves; its flowers have a spiked arrangement 
somewhat similar to those of the hyacinth; and 
its seeds grow in oblong capsules, but are so mi- 
nute as to be scarcely discernible by the naked 
eye,—and they attach themselves to the seeds of 
clover by a sort of glutinous exudation, and are, 
in consequence, sown with these seeds, so as to 
send up shoots in parasitical attachment to the 
roots of clover. Broom-rape is said to possess 
some medicinal properties, particularly as a 
strong astringent. 

BROOM (Spanisn). See Broom—Spartium. 

BROSIMUM. See Breap-Nor. 

BROUSSONETIA. A genus of small, orna- 
mental, deciduous trees, of the order Urticeee. 
The paper-bearing species, Broussonetia papy- 
rifera, was formerly ranked as a mulberry, and 
called scientifically Morus papyrifera, and popu- 
larly the paper mulberry. It is a native of Ja- 
pan, and was introduced thence to Great Britain 
about the middle of last century. It usually 
grows to the height of from 12 to 30 feet. Its 


leaves are very large; some are entire, and others — 


are divided into several lobes; and all have a 
fine strong green colour on their upper surface, 
and a paler green on their under surface. Its 
flowers are dicecious and apetalous, and appear 
from February till September; and the female 
flowers are succeeded by small black fruit. It is 
cultivated in large plantations, in. Japan and 
China, for the manufacture of paper frdm the 
bark of its young shoots; the plants are headed 
to within about a foot of the ground; and every 
year the bark of the summer’s shoots is peeled 
off from the whole of the plantations.—The spa- 
tulate-leaved species, Broussonetia spatulata, was 
introduced about twenty years ago, and grows to 
about the same height as the other species. 
Both are finely ornamental—Two species of ten- 
der evergreen trees of the Maclura or Osage- 
Orange genus, have been included by some botan- 
ists in the genus Broussonetia. : 
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BROWN. A dusky dark brick colour. Brown 
horses vary in the shades of brownness, from light 
to very dark; but, as a class, they are reckoned 
not so beautiful as bay or chestnut horses. Al- 
most all have black manes and tails; many have 
black joints, though of a rustier and less shining 
hue than those of the bays; many also are light- 
coloured about the muzzle; and most have a 


| shading off into lightness of colour towards the 


| five years ago from the Hast Indies. 


| their discovery of strychnia. 


| 17°39 of oxygen. 


belly. Many are coarse, yet strong and ser- 
viceable, fit for burden, for draught, or for the 
saddle. The most beautiful are a few which 
happen to be finely dappled. 

BROWN BENT. See Agrostis. 

BROWN STOUT. Strong brown beer, brewed 


| from brown high dried malt. 


BROWSH. Such succulent spray and twigs of 
shrubs and trees as are eaten by cattle. 
BRUCHA. A genus of tender, evergreen, or- 


| namental shrubs, of the turpentine-tree family. 


The rusty ash-leaved species, Brucea ferruginea, 


| was brought from Abyssinia in 1775, and named 
|, Brucea in honour of the celebrated Abyssinian 
_ traveller; and two other species, the slender and 


the Sumatran, were introduced about twenty- 
They usu- 
ally grow to the height of from six to ten feet; 
and they require stove-house culture. 

An important vegetable alkali takes from this 
genus of plants the name of brucea, and was dis- 
covered by Pelletier and Caventon soon after 
It was obtained 
from a bark which they erroneously supposed to 
be that of one of the species of Brucea; and it 
has since been obtained from St. Ignatius’ bean, 
from the bark of the false angustura, and from 
the bark of Strychnos nux vomeca, Tt is hitter 
and poisonous, and resembles strychnia, but is 
twelve or sixteen times less energetic. It con- 
sists, according to Liebig, of 70°88 per cent. of 
carbon, 6°66 of hydrogen, 5°07 of nitrogen, and 
The chief salts of brucea are 
the nitrate, the muriate, the sulphate, the phos- 
phate, the oxalate, and the acetate; and all these 
are bitter, and, with the exception of the phos- 
phate and the acetate, are crystallizable. Bru- 
cea is powerfully medicinal; and, when better 
known, may possibly become a valuable remedy 
in certain cases of paralysis, diarrhoea, and cho- 
lera. 

BRUGMANSIA. A genus of splendidly orna- 
mental tender plants, of the nightshade tribe. 
It is very closely akin, in all botanical character- 


| istics, to the datura or thorn-apple genus; but 


differs from the plants of that genus in being 
ligneeus and perennial. ‘The sweet-scented spe- 
cies, Brugmansia suaveolens, formerly called Da- 
tura arborea, is one of the most gorgeous inhabi- 
tants of the British greenhouse, and has of late 
years been so acclimated as to take its station in 
the open ground, in the same manner as bouvar- 
dias, verbenas, cinerarias, and other mere win- 
ter inmates of the greenhouse. This superb 
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plant was introduced to Britain from Peru in 
1733, and was long treated as one of the most 
tender beauties of the stove. “It rises with a 
woody stalk,” says Miller, “to the height of 12 
or 14 feet, dividing into several branches, gar- 
nished with oblique leaves, 6 inches long, and 25 
broad in their broadest part, growing narrower 
at each end; they are oblique to the footstalk, 
which stands nearer to one side than the other ; 
they are downy, and stand on long footstalks. 
The flowers come out at the division of the 
branches; these have a loose tubular empale- 
ment, near 4 inches long, which opens at the | 
top on one side like a spatha or sheath, within | 
the empalement; the tube of the flower is nar- | 
row, but immediately above it swells very large | 
for near 6 inches in length, then spreads open 
at the brim, where it is divided into five angles, 
which terminate in very long points; they are 
white, with some longitudinal stripes of a pale | 
yellow on their outside; these are succeeded by | 
round smooth capsules, filled with kidney-shaped | 
seeds.” This plant has, for a very long period, | 
been carefully cultivated by the Chilese; and, 
for some years past, has become a well-deserved 
and very high favourite with the most tasteful 
and scientific class of British gardeners. It can 
be so cultivated as to bloom through all the sum- 
mer and most of the autumn, and to be covered 
at one time with a perfect canopy of flowers ; it 
displays a most imposing contrast between the 
rich green of its ample foliage and the delicate 
whiteness of its large pendulous bells; and it 
throws around it such a cloud of exquisite fra- 
grance as to fill a conservatory or even a garden 
with its perfume. A variety of it called the yel- 
low-flowered, B. s. flava, is distinguished princi- — 
pally by having its flowers of a sulphur colour. 
The white-stalked species, Brugmansia candida, — 
is frequently confounded with the sweet-scented | 
species, and seems to have shared with it the | 
old botanic name of Datura arborea. This spe- || 
cies was introduced from Peru in 1813; and it 
has similar habits to the sweet-scented species, 
and produces also white-coloured flowers, but 
usually grows to only about two-thirds of the 
height.—The two-coloured species, Brugmansia 
bicolor, but called by some botanists Brugmansia 
sanguined, was introduced from Peru in 1833 ; 
and possesses high attractions in the magnifi- 
cence of its flowers and foliage, and considerable 
interest in the chemical principles of its seeds. 
Its stem is arboreous, and about twelve feet in 
height ; its branches are short and leafy ; its 
leaves are dark green above and paler below, 
from two inches to twelve inches in length, al- 
ternate, ovate, oblong, waved and scolloped, with 
short blunt lobes ; its flowers are produced singly 
from the forks of the branches, and are funnel- 
shaped, seven inches in length, green towards 
the base, orange-yellow further on, a deep orange 
scarlet in the five-lobed limb,—and this last col- 
our, lessened in intensity, extends down the 
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BRUISE. 


tube till it blends with the orange-yellow, while 
this, in its turn, extends downward to a blend- 
ing with the green; and the capsules which 


_ succeed the flowers are oblong, smooth, yellow, 


pendulous, and about eight inches in length. 
This remarkable plant is a native of cold and 
elevated districts in the provinces of Tarma, 
Xauxa, Huarochesi, Canta, and Humalies, and 
also between Almaquer and Pasto in New Gran- 
ada. 
been found at altitudes above sea-level of nearly 
7,000 feet. The Colombians call it Bovochevo ; 
and the Peruvians, Floripondio encarnado and 
Campanillas encarnadas. Its seeds, like those of 
stramonium, are highly narcotic. The priests of 
a famous oracle, in a temple in the city of Soga- 
moza, intoxicate themselves with these seeds, on 
the same principle on which the Pythoness at 
Delphi is said to have brought herself under an 
afflatus by inhaling gas and chewing the hydro- 
cyanous leaves of the laurel. A drink called 
Tonga is prepared by the Colombians from the 
capsules ; and this, in small doses, acts as a sopo- 
rific, but, in large doses, produces a kind of frenzy 
which can be overcome only by administering 
immediate draughts of cold water.—The Botani- 
cal Register.—The British Flower-garden.— The 
Flortus Britannicus.—Loudon’s Gardener's Maga- 
zine.—Miller’s Dictionary. 

BRUISE. An injury to an animal, occasioned 


| by the percussion or abrasion of some sharp or 
| heavy object. A recent bruise in a horse may be 
| cured principally by fomentations; but a very 


severe bruise may involve considerable inflam- 
mation, and requires poulticing, moderate bleed- 
ing, and the administration of a laxative ball. 
Blood may be let either from the vicinity of the 
bruise or from the toe. If a bruise be followed 
by abscess, and the discharge of fetid, dark-co- 
loured, purulent matter, the horse must be in- 
ternally supported by plentiful feeding with corn, 


| or, if possible, by some feeding with malt; and if 


he lose appetite, he must be drenched with good 
water gruel and strong infusion of malt, and re- 
ceive once or twice a-day a cordial ball. Such 
stimulating topical applications as. camphorated 
spirit and oil of turpentine, may also be of emi- 
If a bruise be followed by a hard 
callous swelling, an embrocation composed of $ oz. 
of camphor, 1 oz. of oil of turpentine, and 14 oz. 
of soap liniment, should be rubbed well into the 
part twice a-day; and if the swelling still con- 
tinue, a blister must be applied. The proper 
treatment of bruises in the ox is very similar to 
that of bruises in the horse. Bruises are not 
common in sheep,—the wool generally serving as 
a protection; but when they do occur, they may 
almost always be reduced by hot fomentations.— 
White, Clater, Spooner. 

BRUISING CORN. The trituration or me- 
chanical preparation of grain for the feeding of 
horses. Without disintegration, either by means 
of trituration by machinery or mastication by the 


It prefers to grow among rubbish, and has. 
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teeth, or a combination of the two processes, 
seeds taken into the stomach of animals retain 
their vitality, resist the reducing action of the 
gastric juice, withhold from the absorbents their 
alimentary principles, and pass through the canals 
of the viscera nearly in the same manner as hard 
mineral substances which cannot be organically 
assimilated. Some persons contend that, when 
grain is to be employed as food for horses, it 
ought simply to be cut or broken by the common 
millstone or with grooved rollers; and others 
contend that it ought to be so thoroughly bruised 
as to suffer entire destruction of its organic 
structure. When horses are fed partly on moist 
food, the mere breaking of the grain may be suf- 
ficient ; but when they are fed on hay and corn, 
bruising by means of plain rollers seems to be far 
preferable. When grain is completely crushed, 


it not only escapes the risk of passing through | 


the system unchanged, as always happens with a 
portion of such feeds of it as are given unbroken, 


but it readily yields to the solvent power of the | 


gastric juice, and so easily surrenders itself to 
the whole process of assimilation as to economize 


the organic efforts of the animals in reducing it. | 


Machines of various kinds are used for bruis- 


ing corn, some driven by hand, and some worked | 


by horse or steam power. Such as are driven by 
hand have the convenience of being portable ; 
but they occasion a considerable and uneconomi- 
cal expenditure of labour. 


power in connexion with the thrashing-machine, 
or, where this is not convenient, by a single 


horse power. A very simple kind of bruising- | 


machine for hand-power consists of only one rol- 
ler, with the grooves running parallel to the 
axes, and made to work against an obliquely 
grooved plate. Other kinds have been construct- 


ed with two rollers, the one having the grooves | 
running parallel, the other obliquely to the | 


axes. A good model hand-machine, in the Mu- 
seum of the Highland Society, consists of a pair 
of small cylinders, the one smooth, the other 
obliquely channelled, and the latter revolving 
with greater velocity than the former; and this 


machine prepares oats partly by bruising and | 


partly by cutting, and is also well adapted for 


Every corn-bruising | 
machine, therefore, ought to be worked by a | 


bruising beans or pease, and may, for this latter | 


purpose, be advantageously applied to horse- 
power. In all the well-working hand-power 
bruisers, the grooves are cut in the form of saw- 
teeth, having their distance between the cutting- 
edges about one-fifth of an inch, the depth of the 
grooves about one-sixteenth of an inch, and the 
obliquity of the grooves to the plane of the axes 
of the roller at an angle of about 10°. The grooves 
are so arranged that, if the rollers are laid side 
by side, the obliquity of both runs in one direc- 
tion; and hence their cutting-edges, as they work 
in the machine, look in opposite directions, and 
cross each other in every act of revolution, at an 
angle of about 20°. On the prolonged axle of the 
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roller whose cutting-edges look downward is 
fixed a pinion of eight teeth; on that of the 
other roller is fixed a wheel of twenty teeth, 
driven by the pinion; the cutting-edges of the 
pinion-roller move in a descending direction, and 
with 24 times more speed than those of the other 
roller; and the grain, in passing between the two 
sets of cutting-edges is cut as with a series of 
scissors, and, in consequence of the shallowness 
of the grooves, is held so close to them that it 
cannot escape their cutting action. A fly-wheel 
is hung upon the axle of the first roller ; and as 


| a feeding-roller, driven by a motion from the 


former, is placed above and between the two 
cutting-rollers, it is usually of the same diameter 
as these, and formed with six or eight longitu- 
dinal semicylindrical channels, three-fourths of 
an inch wide, and three-eighths of an inch deep ; 
and these receive the grain from the bottom of 
a hopper placed over the feeding-roller, and de- 
liver it in due succession to the cutting-rollers. 
Moveable bushes are constructed to contain one 
of the cutting-rollers ; and these can be so shift- 
ed and adjusted by screws as to suit the kinds 


_and quality of the grain, and the degree of fine- 
| ness to which it is to be reduced. 


When grain is damp, it clogs grooved rollers, 
and cannot be efficiently cleared away from the 
grooves; but it possesses less adherence to plain 
rollers, and can easily be cleared away from them 
by means of permanent scrapers. A machine 
with plain rollers has been supposed to require 
more labour than one with grooved rollers, and 
hence has by some persons been thought less use- 
ful; but besides being of superior efficiency in 
performing its office, it may, if properly con- 


| structed, be really worked with at least equal 
| ease. 


A good machine of this description may, 
with moderate labour, be so worked by one man 
as to prepare a boll of oats in an hour and a half. 
The standard of a well-constructed one consists 


| of two frames of cast-iron, with bars of 23 inches 


in breadth and five-eighths of an inch in thick- 
ness, and measuring all over 26 inches at bottom 
and 19 inches at top. The frames are put to- 
gether with malleable iron stretchers, and se- 
cured with screw-nuts; and, when bolted to- 
gether, they have a width of 17 inches at bottom 
and 8 inches at top. The side-frames have at 
bottom projecting palms, for increasing the base ; 
and, at top, small palms or snugs for attaching 
the roller-case to the standard. “The roller-case 
consists of two cheek-plates, into which the en- 
tire bushes are inserted for the axles of the rol- 
lers; the cheeks are held together by four bolts, 
which also secure the ends of the case ; a pinion 
of eight teeth is fixed upon the axle of the feed- 
ing roller, and gives motion first to the wheel of 
24 teeth, set upon the axle of one of the bruising- 
rollers, which may be called the driver. The dia- 
meter and position of the two bruising-rollers are 
each seven inches in diameter, and seven inches 
in length, while the feeding-roller is only four 
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inches in diameter. On the opposite ends of the 


axles of the bruising-rollers, each roller is mounted | 


with a wheel of 16 teeth, working into each 


other, thus making both rollers move at the same: 


velocity, while the feeding-roller moves three 
times faster. The handle or winch is fitted to 
the pinion or feeding-roller, the fly-wheel being 
mounted on the opposite end. The second or 
driven roller is supported on moveable bushes, 
and can be adjusted by the pinching-screws to 
produce any degree of fineness required. For the 
regulation of the feed, a plate is bolted on, and 
forms the top of the roller-case ; it is formed with 
a prismatic channel equal in length to the roller, 
2% inches wide at top, and at bottom opens into 
a slit # inch wide, parallel to the rollers. Two 
moveable shutters are adapted to the upper part 
of this opening, and are capable of being set at any 
distance, according to the degree of feed required ; 


/ which can be determined by the operator after a 


few turns of the handle. The hopper, made of 
deal, is secured in a temporary manner by means 
of two hooks and eyes to the top of the machine; 
and the spout, fixed to the standard, carries the 
bruised grain from the rollers, and delivers it 
into a measure or basket.” 

The bruising machines which are driven by 
water, steam, or horse-power, are so simple in 
construction and in mode of working as not to 
require any lengthened description. Almost all 
consist of plain rollers or cylinders of cast-iron, 
accurately turned in the lathe, and varying 


from 12 to 24 inches in length, and from 6 to | 


12 inches in diameter. A few are so awkwardly 
and uneconomically constructed as to have a 


length of only about 6 inches, and yet a diameter | 


of two, three, or even four feet. All perform 
their work simply by their rollers being kept in 
rapid motion, and by the corn being supplied 
from a hopper, and bruised by passing between 
the rollers. 
they are moved by a sufficient power, may aver- 
age about 300 feet per minute; and a pair of 
rollers, when worked by four horses, will bruise 
about 120 bushels per hour. 

BRONZE. An alloy of copper, with tin, zinc, 
&c. Two kinds may be distinguished, Antique 
and Modern bronze, the former consisting of cop- 
per and tin, the latter containing zinc, in addi- 
tion to copper and tin, or sometimes containing 
no tin. Modern bronze may therefore be brass 
with an excess of copper. The principal objects 
of bronze are cannon, bells, statues, and medals, 
the principles of manufacture in all being similar. 

Taking bronze in a more limited sense, as con- 
sisting of copper and tin, it has the following 
general properties. Itis harder and more fusible 
than copper ; it is slightly malleable, when it con- 
tains over 85 per cent. copper, and becomes more 
so by tempering ; it oxidizes very slowly in moist 
air. Its density is greater than the mean density 
of its constituents. The addition of about 1 per 
cent. of iron, or rather of common tinned iron 


The velocity of the machines, when | 
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(sheet-tin), is found to make a harder and more 
tenacious bronze, for small objects, but appears 
to be of little benefit to objects of larger size. 
Larger quantities of zinc may be added to bronze 
with the same results, as is often done in statue- 
bronze, bells, &c. A small quantity of lead may 
be added, but it rather diminishes the valuable 


| properties of bronze, rendering it more suscep- 
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| trate, or acetate of copper. 


tible to oxidation, and tending to separate towards 
the bottom of a large casting. 

Bronzing.— When bronze is exposed for a great 
length of time to atmospheric agents it assumes 
a peculiar greenish or olive hue, arising from the 
formation of a basic hydrated and carbonated 
oxide of copper, or a dark olive hue from sulphu- 
ret of copper. Being an attractive colour, nu- 
merous experiments have been instituted to dis- 
cover a method of obtaining the same result ina 
short time. It is usually effected by means of a 
salt of copper, mixed with other salts, dissolved 
in water or weak acids, and applied to the surface 
with a brush, or the objects are immersed in the 
solution. ‘Two pts. verdigris and 1 pt. sal-ammo- 
niac are dissolved in vinegar, boiled, filtered, and 
much diluted, and the medals, &c., immersed in 
the solution until they acquire the desired colour, 


| when they are washed. Binoxalate and bitar- 


trate of potassa are employed with sulphate, ni- 
After attaining the 
bronze-colour, the objects should be thoroughly 
washed in pure water, with repeated washings, 


| to remove every trace of salts or acids, and 


thereby prevent the surface from farther change. 
Different tints may be imparted to bronze, from 
a reddish to a light yellow, by acting upon it 
with acids and salts, by which either copper or 
zinc may be extracted. Thus, boiling muriatic 
acid extracts a considerable quantity of tin be- 
fore attacking the copper. Mixtures of salt- 
petre, common salt, and sulphuric acid, may be 
made to extract either copper or the white 
metals, and thus the colour may be varied. 
Tinning copper—This depends upon the af- 
finity of copper and tin, whereby a small quan- 
tity of the latter is fixed upon the surface of the 
former. The important principle in tinning is 
that the surface of the copper be clean and per- 
fectly free from oxide, and be so maintained during 
the process. This is attained either by the use 
of sal-ammoniac or resin, with melted tin, or by 
cream of tartar in solution and grained tin. The 
sal-ammoniac is either dissolved and brushed 
over the surface of the copper, or it is heated and 
its vapour condensed on the surface; tin is then 
introduced, melted, and rubbed over the surface 
with tow. The process with resin is conducted 
in a similar manner. Tinning with sal-ammo- 
niac is more durable, but requires the use of 
nearly pure tin; tinning with resin allows the 
employment of an alloy of lead and tin. The 
quantity of lead should never exceed § or 1o of 
the tin, as it might otherwise prove detrimental 
to those employing food prepared in such vessels. 
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Tinned vessels, whether containing lead or not, 
are not to be recommended in place of good bell- 
metal, certainly not for the preparation of food, 
especially if the latter be acid, or the vessel is to 
be heated. 

Whitening pins.—Copper or brass is easily tin- 
ned in the wet way. Thus, in the pin manufac- 
ture, when they are completely formed, they are 
cleansed in a pickle of sulphuric acid, vinegar, 
cream of tartar, &c. They are then thrown into 
a copper vessel, stratified with grained tin, cov- 
ered with water, cream of tartar added, and the 
whole boiled. The cream of tartar probably acts 
by dissolving a portion of tin, and then transfer- 
ring it to the pins, which, containing zinc, be- 
come electric by contact with tin. 

Inutation of Bronze—The pigments and var- 
nishes are applied to the surface of wood, plaster, 
&c. The objects to be bronzed are first covered 
over smoothly with a coat of size or.oil-varnish, 
and when nearly dry, the metallic powder made 
from Dutch foil, gold leaf, mosaic gold, or preci- 
pitated copper, is applied with a dusting-bag, and 
then rubbed over the surface with a linen pad; 
or the metallic powders may be mixed with the 
drying oil beforehand, and then applied with a 
brush. Sometimes fine copper, or brass-filings, 
or mosaic gold, are mixed previously with some 
pulverized bone-ash, and then applied in either 
way. A mixture of these powders with mucilage 
of gum arabic is used to give paper or wood a 
bronze appearance. The surface must be after- 
wards burnished. Copper powder precipitated 
by clean plates of iron, from a solution of sul- 
phate or nitrate of copper, after being well washed 
and dried, has been employed in this way, either 
alone or mixed with pulverized bone-ash. A 
finish is given to works of this nature by a coat 
of spirit-varnish. The iron-coloured bronzing is 
given by black lead or plumbago, finely pulver- 
ized and washed. 

BRUNIA. A genus of small, evergreen, orna- 
mental, greenhouse shrubs, forming the type of 


the order Bruniacec. This order comprises seven | 
genera ; and has, in the gardens of Great Britain, | 


about seventy species. All are small heath-like 
shrubs, highly ornamental in both flowers and 


foliage ; and, with the exception of one from Ma- | 


dagascar, all are natives of the Cape of Good 
Hope. They differ from the currant tribe by 
having dry fruit; from the Escallonia, by hav- 
ing few seeds; from the Rhamnacez, by having 
a minute embryo; and from the Umbelliferee and 
the Araliaceze, by their not having their flowers 
in umbels, Their nearest affinity is to the cur- 
rant tribe. About twenty-five species of the 
genus Brunia have been brought to Britain from 
the Cape of Good Hope; and most of these have 
a height of about two or three feet, while all pro- 
duce white flowers in summer. Several other 
and quite recently introduced species have been 
assigned to four other genera. 
BRUNSFELSIA. A genus of tender, ever- 
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green, ornamental shrubs, of the nightshade tribe. 
Only four species are known; and all have been 
introduced to Britain. The American or longest- 
known species, Brunsfelsia americana, was brought 
from the West Indies in 1735. Its stem is lig- 
neous, sends out many side branches, and usually 
attains a height of from four to ten feet; its 
branches are covered with a rough bark; its 
leaves are oblong-oval and entire ; its flowers are 
produced in threes and fours from the end of the 
branches, have a pale yellow colour, and are almost 
as large as those of the greater convolvulus; and 
its fruit is soft and round, and encloses, in a state 
of adherence to its skin, many oval seeds. This 
plant grows wild in most of the Sugar islands of 
the west, and is there called the trumpet-flower. 

BRUNSVIGIA. A genus of bulbous plants, of 
the amaryllis tribe. Upwards of a dozen species 
are known to botanists, and all are natives of the 
Cape of Good Hope, and have been introduced to 
Great Britain; but about one half were formerly 
included in the genera amaryllis, ammocharis, 
and hemanthus. Most have a height of about 
12 or 15 inches, and produce flowers of some 
shade of red, between pink and scarlet. One of 
the most esteemed species for ornamental pur- 


| poses is Brunsvigia Josephine ; and this produces 


scarlet flowers from June till August, and com- 
prises two principal varieties, the minor and the 
striated. One of the species, Brunsvigia toxicaria, 
formerly Hemanthus tovicarius, is popularly called 
the poison-bulb, and yields a viscid poisonous 
juice, with which the Hottentots poison their 
arrows; and another of the species, Brunsvigia 
coranica, formerly Ammocharis coranica, is popu- 
larly called the Coranic poison-bulb, and has also 
poisonous properties. 

BRUSHWOOD. Masses, thickets, and cop- 
pices of indigenous shrubs and dwarfed trees. 
Brushwood is sometimes identified with the lop- 
pings and clearings of woods for fuel, and some- 
times with browse-wood or such twiggy and suc- 
culent growth of timber-plants as is suitable for 
consumption by cattle ; but it is more appro- 
priately, and far more generally, made to signify 
thickety masses, whether small or great, of na- 
tive ligneous plants. Brushwood, thus under- 
stood, consists of all kinds of indigenous trees, 
growing stintedly, irregularly, and neglectedly, 
and wanting some economical member, such as 
the bark of the oak or the twig of the osier, to 
render them remunerative to the proprietor or 
the tenant of the soil; and it particularly includes 
dwarfish and amassed plants of the birch, the 


| poplar, the alder, the mountain-ash, the hazel, 


the thorn, the lime-tree, the willow, and the 
holly. 

In many districts, brushwood occupies large 
ageregates of land in such a manner as to be 
both unsightly to the eye, and useless to the 


| tenant or proprietor; and in some, it so com- 
| pletely covers many choice or naturally fertile 


tracts of soil, as to render them incapable of 
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producing any tolerable quantity of herhage, 
and, at the same time, to prevent them from 
being georgically improved. When it is kept 
low by cattle browsing on its shoots as they rise, 
and is systematically consumed as part of their 
regular food, it benefits live stock, partly by the 
shelter which it affords, and very greatly by the 
nutriment which it yields; but when it is al- 
lowed to become so old and hard as to be unfit 
for browsing, it ought either to be exterminated 
from all fertile lands, or converted to some pro- 
fitable use on such lands as cannot afford the 
cost of its extermination. 

One general and easy mode of rendering all 
brushwood profitable, is to select such plants as 
promise to rise into useful and ornamental forest 
timber, and to cut down all the rest for conver- 
sion into charcoal. A great extent of land at 
present almost useless, might either be thinned 
into valuable forest, or cleared into profitable 
meadow or pasturage, dotted with the choicer 
trees; and the charcoal manufactured from the 
ejected brushwood might be remuneratingly ap- 
plied in iron-works, in gunpowder-works, and in 
various other ways. Brushwood may also be 
advantageously used, in its smallest as well as 
largest parts, for common fuel, and for construct- 
ing the roofs of cottages ; and it may be employed 
likewise for making dead-fences around fields 
and plantations, wattles or hurdles in outbuild- 
ings, temporary wears for sheep and cattle, and, 
in some instances, baskets, hampers, and numer- 
ous small articles of both utility and ornament. 

“The extension of the herring and butter 
trades, and the introduction of the circular saw,” 
remarks Mr. Blaikie, “ have operated very fa- 
vourably in raising the value of alder and other 
underwoods, and opened an ample field for dis- 
posing of them. ‘These saws may be attached to 
a thrashing-mill, should there be one in the 
neighbourhood; and, if not, portable ones may 
be constructed at small expense, to be impelled 


either by water, by horses, or by human power. | 
As there can be no doubt that the demand | 


for small staves will be great and increasing, it 


would be a likely speculation to raise both alder | 


and birch in situations where there is no chance 
of rearing oak and more valuable timber to per- 
fection, for that purpose alone. ‘To allude to the 
making of packing-cases, as opening a demand 
of any extent for the consumption of poplar, may 
at first sight appear to many to be fanciful and 
ridiculous. But those who are best acquainted 
with the American timber trade will admit that, 
before the late stagnation, large quantities of 


yellow pine were sold as high as from Is. 10d. to 


2s. per foot, to be so employed, at most of the 
principal ports of Britain.” Important hints as 
to the higher uses to which the several kinds of 
brushwood may be turned, occur in our articles 
on the respective indigenous trees of Great Bri- 
tain. See also the articles Coppice and Bark. 


BRUSSELS SPROUTS. A subvariety of the | | 
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cabbage plant. It is often regarded as belong- 
ing to the same subdivision of the cabbage spe- 
cies as the borecole, or Brassica oleracea acephala; 
but it is more correctly placed by De Candolle in 
the same subdivision as the Savoy cabbage,—and 
while the latter is botanically designated Bras- 
sica oleracea bullata major, the Brussels sprouts- 
plant is designated Drassica oleracea bullata gem- 
mifera. This subvariety has very numerous 
sprouts; it is raised every year from seed sown 
in March or April; it is planted out in summer, 
at distances of two or three feet between the 
plants; and it is earthed up at the approach of 
winter. Its habits and appearance are a sort of 
medium between those of the common borecole 
and those of the Savoy cabbage. 
BRYONY,—botanically Bryonia. A genus of 
twining plants, of the gourd or cucumber family. 
One species grows wild in Great Britain ; upwards 
of twenty species have been introduced from the 
four quarters of the world; and about forty other 
species have been scientifically described. Two 


| of the species in Britain, the dicecious and the 


white, are hardy, and all the others are more or 


less tender; one, the roughish, is an annual, and 
| all the others are perennials; these three spe- 
_ cies are deciduous, and all the others are ever- 
| green ; about a dozen of the species have either 
_ subangular or palmate leaves, and most of the 


others have lobate leaves. 

The dicecious species, Bryonia dioica, is indi- 
genous in many parts of Britain, and loves to 
grow on dry banks, under hedges, and in 
thickets. It has tendrils and foliage somewhat 


|| like the vine, and climbs around Baches and trees, 
| usually to the height of from eight to ‘sane 


feet. Its root is white, rough, and large; its 
leaves are hairy, broad, and lobate; its flowers 
are small and whitish green, and bloom from 
May till September; and its berries are red and 
full of seeds. Impostors, in former times, forced 
the growing roots of this plant into the human 
shape, carried them about the country, and ex- 
hibited them to the staring credulity of the com- 
mon people under the name of mandrakes. To 
achieve this purpose, they selected a thriving 
young plant, carefully opened the soil all round 
it without disturbing its lower fibres, cautiously 
adjusted to the root a mould used for making 
plastic figures, fastened this with a wire to keep 
it firm in its place, and then filled back the soil, 
and left the root to grow to the shape of the 
mould; and when they performed this process in 
March, they usually found the root as they wished 
it in September. The root has such powerful 
properties as a stimulant, an emetic, and a pur- 
gative, as to be poisonous in moderate quantities, 
and strongly medicinal in very minute doses. The 
symptoms which it produces somewhat resemble 
those of spasmodic cholera. Many persons have 
been grievously injured and even rapidly poi- 
soned by using bryony root upon the prescrip- 
tion of herbalists. The administration of this 
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mighty drug to young horses is pronounced by 
Youatt “one of the abominable secrets of the 
horse-breaker.” A state of artificial excitement 
and condition is produced by it; and when this 
passes away, as it speedily does, the animal suf- 


fers a sad diminution, either temporary or per- | 


manent, of vital power. “ We have,” says Youatt, 


“ occasionally traced much mischief to this in- | 


famous practice.” Slices of bryony root, placed 


in the pans or feeders of strawberry pots, and | 


covered lightly with moss, act as powerful de- 
coys to aphides; so that a few pans of them, 
placed four or five successive nights in the beds, 


frames, and other places infested with these in- | 


sects, will attract the whole of them, and bring 
them completely into the gardener’s power, to 
destroy them in a half pailful of boiling water. 


A peculiar bitter principle, called bryonin, is | 


obtained from the root of the dicecious bryony. 


The French cali the root the Devil’s turnip. A | 


preparation of this plant, or of Bryonza alba, 


makes a prominent figure among the medicines 


of the homeeopathists. 


The white species, Bryonza alta, has a similar | 
habit and similar medicinal properties to the | 


dicecious species; and was introduced to Britain 
about forty years ago, from the continent of 
EKurope.—The great- flowered species, Bryonia 


grandis, was yntroduced from the Hast Indies in | 


1783. It grows to the same height as the two 


preceding species, and blooms from May till | 


August. The natives of India use its leaves as 
a potherb, and eat its ripe fruit as a dessert. 
The fruit is smooth, oblong, and about an inch 
and a half in length ; and has a mawkish sweetish 
taste.—The ground or umbel-flowered species, 
Bryonia epigea, was introduced from India about 
30 .years ago, and is probably the most im- 


portant of the several species whose properties | 
Its stem is sulcate, smooth, and. 


are known. 
about two feet in height; its leaves are some- 


what fleshy, cordate, trilobate, dentate, and | 


rough; and its flowers form a raceme or umbel, 
—the male flowers five and small, and the female 
flowers single, pedunculate, and proceeding from 
the same axilla as the male flowers. ‘The root, 
as sold in the bazars of India, is of various ‘pviele 
ness and length, has a bituerish subacid taste, 
and is partially marked with whitish, raised, 
circular rings. It is considered by the physi- 
cians of India as anthelmintic and deobstruent ; 

but is employed principally i in forming a liniment 
with siragum, onions, and castor oil, for chronic 
rheumatism and contracted joints. “I must re- 
mark,” says Dr. Ainslie, in his Materia Medica 
of Apadlogiathy “that it is mucilaginous and tonic, 
stomachic and aperient, and that the natives 
employ it, in consequence, with success in the 
latter stages of dysentery; they also give it in- 
ternally for old venereal affections and chronic 
rheumatism. The root, when dried, very much 
resembles in taste the Colomba root, to which 
it also approaches in medicinal qualities.” Three 
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Indian species, which do not seem to have yet 
been introduced to Britain, rostrata, scabra, and 
callosa, are likewise used by the natives for medi- 
cinal purposes; and the first and second of these 
are used also as potherbs, while the bitter seeds 
of the third are administered for some diseases 
of horses, and likewise yield a fixed oil which 
the poor people consume in their lamps. 

BRYONY (Buack),—botanically Tamus. A 
small genus of hardy, deciduous, dicecious, twin- 
| ing plants, constituting of itself a tribe or order 
in the Jussieuan system. The plants have large 
tuberous roots, heart-shaped leaves, and racemes 
of small axillary flowers. The common species, 
Tamus communis, grows wild on the sides of 
| hedges in various parts of England. Its root is 
‘| fleshy and very large, and has a dark brown skin 
or cover; its stem is smooth and twining, and 
| usually rises to the height of ten or twelve feet ; 
its leaves are heart-shaped, lucid green, and 
alternate ; its flowers are produced in long 
racemes from the side of the stems, and appear 
from May till August; and its berries are oval, 
smooth, and red. The Cretan species, Zamus 
cretica, was discovered in the island of Crete by 
| Dr. Tornfort, and sent thence to Britain in 1739. 
Its root is rounder than that of the common 
species; its stem has a height of only about five 
or six feet; and its leaves are three-lobed.—The 
| roots of both species are purgative and danger- 
| ous ; and the whole plant of the common species 
| is medicinal. 

BRYOPHYLLUM. A curious greenhouse 
plant, of the houseleek or crassula tribe. It 
constitutes of itself a genus, and takes for its 
specific name calycinum or large-cupped; but it 
was formerly classed as a navelwort, and called 
Cotyledon calycinum. It was brought to Britain, 
about 46 years ago, from the Hast Indies. It 
-possesses the remarkable property of budding 
from the margin of its leaves, and takes from 
this circumstance its botanical name, which 
signifies a leaf-plant. Its leaves are succulent, 
oblong, and sometimes pinnated, and have a 
deeply crenelled border; and when placed in 
a warm, moist, shady situation, they form buds 
and young plants from their crenels. The flowers 
| have a greenish-purple colour, are large and pen- 

dulous, grow in panicles, and appear from May 

till July. The whole plant has usually a height 
of about two feet. 

BUBON. A genus of plants, partly herbaceous 

| and partly shrubby, of the umbelliferous order. 

But it is one of the most unsettled genera in the 

whole circle of systematic botany ; and all the 
| species assigned to it by one class of botanists 
are distributed by others among the genera 
|| athamanta, seseli, selinum, ferula, and galbanum. 
One of the species longest and most steadily re- 


garded as a bubon is the Macedonian, Buon 
macedonicum, called by Sprenzel Athamanta mace- 
donica, and popularly Macedonian parsley. Its 
| root grows almost horizontally, and spreads near 


the species are gummiferous, and emit an odour 
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the surface of the ground; its leaf-stalks grow 
numerously from its root, and ramify into subor- 
dinate leaf-stalks ; its leaves are smooth, rhomb- 
shaped, serrated, and of a bright pale green 
colour; its flower-stem rises from the centre of 
the plant to a height of about two feet, and 
ramifies into numerous pedunculous branches ; its 
flowers are produced in umbels at the ends of 
the branches, have a whitish or pale yellow 
colour, and appear from June till August; and 
its seeds are oblong and hairy, and ripen in 
autumn. ‘This plant was introduced from Greece 
to Great Britain toward the close of the 16th 
century; and it is a true biennial in its native 
country, but does not seed in Britain till the 
third or fourth year after sowing.—Several of 


precisely similar to that of the gum galbanum 
of our drug-shops; and one of these has been 
very generally, indeed almost universally, re- 
garded as the source whence that gum is ob- | 
tained. See the article Gatpanum. The gum- 
bearing species, Bubon gummiferum, is an econ- 
omical plant of the Cape of Good Hope, and was 
introduced thence to Britain in the third decad 
of last century. It is an evergreen shrub of 
seven or eight feet in height, and produces pale 
yellow umbelliferous flowers in July; and it re- 
quires with us to be cultivated in the greenhouse. 
The gum-bearing variety of the stiff-leaved spe- 
cies, Bubon rigidum gummiferum, was introduced 
from the Crimea about 40 years ago; and it isa 
biennial of about three feet in height, and bears 
pink flowers from July till September. The gal- 
banum species, Bubon galbanum, called by Spren- 
zel Selinum galbanum, is an evergreen, tender 
shrub, of about six feet in height, and was in- 
troduced from the Cape of Good Hope toward 
the close of the 16th century. The buchtorn 
species, Bubon buchtornense, called by Hornemann 
Athamanta rigida, is a recently introduced orna- | 
mental Siberian biennial. The other species 
possess little interest. 

BUBROMA. See Bastarp CEpar. 

BUCHU.—botanically Diosma crenata. A 
small, evergreen, medicinal and ornamental shrub, 
of the order Rutaceze. Some botanists assign it 
to the genus agathosma, and some to baryosma, 
but most to diosma. Its flowers are axillary and 
solitary. Its leaves, which are the parts em- 
ployed in medicine, are produced in nearly a 
verticillate manner, on the extreme twigs of the 
shrub; they are petiolate, and sometimes op- 
posite, but most frequently alternate; they have 
a leathery consistence, a pointedly ovate - lan- 
ceolate form, and a crenated margin; they are 
about an inch long and half an inch in extreme 
breadth ; and they have a smooth and beautifully 
bright green upper surface, and a pale and trans- 
lucently glandular under surface. When dried, 
they appear to an inexperienced eye to be ex- | 
ceedingly similar to the leaves of senna; they 
emit a strong and not unpleasant aromatic odour ; | 


| 
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and when chewed, they yield first a mint-like 
taste, and next a mingled sensation of pungency 
and sweetness. They are tonic, sudorific, and 
diuretic, and have been found useful in cases of 
rheumatism, chronic catarrh, inflammation of 
the bladder, and retention of urine. The Dublin 
Pharmacopeeia orders their exhibition in the form 
of both tincture and infusion. 

BUCKBEAN, — botanically Menyanthes. A 
small genus of perennial, herbaceous, aquatic 
plants, of the gentian tribe. The three-leaved 
species, Menyanthes trifoliata, grows wild in tur- 
baries, marshes, and other moist places, in many 
parts of Britain ; and, on account of the char- 
acter of its habitat, is often popularly called bog- 
bean, and has been described by us under that 
name. See the article Boc-Bran. The ingeni- 
ous author of two interesting ‘Essays on Hus- 


bandry,’ published in 1764, says, respecting this 


species, “ Buckbean is a plant of an unsavoury 
taste; and sheep, when sound and in health, 
always avoid eating it. But when the symp- 
toms of the rot begin to attack them, they 
search for it by instinct, and devour it greedily. 
Where such sheep are pastured, no buckbean is 
to be found ; for, in a week or two, they devour 
it all, Might it not be prudent, therefore, in 
husbandmen who graze large flocks, to cultivate 
an acre of these plants in some morassy ground, 
which otherwise would not yield them two shil- 
lings the acre? Some might’ be cut up green 
for unsound sheep, and given them with lucerne, 
as occasion requires; and some might be made 
into hay, and mixed with their fodder.” An 
American species, Menyanthes americana, was in- 
troduced to Great Britain in 1818; and this is so 
similar to the British species as to have been 
mistaken for it by Michaux. 
BUCKLER-MUSTARD,—botanically Biscutel- 
A genus of hardy, herbaceous, ornamental 
plants, of the cruciferous order. Nearly thirty 
species are known to inhabit the south of Europe 
and the Levant; and most of these are cultivated 
in the gardens of Great Britain. The ear-podded 
species, Biscutella auriculata, grows naturally in 
the south of France and Italy, and was brought 
to Britain in the latter part of the 17th century. 
Tt is an annual. Its stem usually rises to the 
height of about 18 inches, and divides into se- 
veral branches; an oblong and slightly indented 
leaf garnishes each joint of each branch; and the 
flowers have four obtuse pale-yellow petals, and 
are produced in loose panicles at the ends of 
the branches——The Apulian species, Biscutella 
apula, is also an annual, and was introduced 
from Italy in the early part of last century. 


| Many oblong, hairy, slightly indented leaves 


grow from the root; a hairy branching stem 
rises from among the leaves to the height of 
about 20 inches, has an oblong indented leaf at 
each joint, and ramifies into several branches; 
and a close spike of pale yellow flowers is pro- 


Eee from the end of each branch, and appears 
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in June and July.—All the other introduced 
species bear yellow flowers; most have a height 
of about 12 or 18 inches; one is a biennial, one 
is a herbaceous evergreen, seven have perennial 
roots, and all the others are annuals. 

BUCK’S-EYE-TREE. See Aiscuus. 

BUCKTHORN, — botanically Rhamnus. <A 
genus of shrubby plants, forming the type of 
the order Rhamnez. This order comprises 
eighteen genera, and has, in the wilds and gar- 


‘dens of Britain, one hardy herbaceous species, 


upwards of fifty hardy lgneous species, about 
ninety greenhouse species, and upwards of thirty 
hothouse species. It differs from the order Ce- 
lastrineee, or staff-tree tribe, in minute botanical 
characters of the stamens, sepals, and ovarium ; 
but wholly agrees with that order in habit, and 
does not widely differ from it in medicinal pro- 
perties. Both the fruit and the inner bark of 
very many of the species of rhamnez are emetic 
and purgative; but the fruit of some is a whole- 
some and agreeable dessert, while that of most 
yields valuable green and yellow dyes.—Two spe- 
cies of the genus rhamnus grow wild in Great 
Britain ; about thirty-five species have been in- 
troduced from countries of both continents, or of 


nearly all parts of the world; and about fifteen | 


other species have been described by botanists. 
One of the British species is the topic of our ar- 
ticle ALprR (Berry-Brarine); and the most or- 
namental of the hardy introduced species is de- 
scribed in the article ALATERNUS. 


The purging species, Rhamnus catharticus, | 


grows wild in woods and hedges near brooks in 
England. Its stem is woody, rigid, strong, rami- 
fied, and about sixteen feet in height ; its branch- 
es are alternate and round, and terminate each 
in a spine; its leaves are ovate, nerved, serrated, 
fascicled, and on footstalks, and the younger ones 


are downy ; its flowers are four-cleft and green- | 
ish-yellow, grow from the same buds as the leaves, 


and bloom in May and June; and its berries are 
small, round, black, four-seeded, and about the 
size of pease. The berries are very succulent, 
and yield by pressure a deep green juice; and 
both they and this juice were formerly much 
used by the human physician as a -hydragogue 
purgative, and a syrup prepared from them still 
figures in the pharmacopeeias. The juice is some- 
times administered by farriers in combination 
with other purgatives, but is really a useless me- 
dicine for the horse; yet, when combined with 
castor-oil and syrup of poppies, it seems to be 
beneficial in the disease called red-water in cat- 
tle. The inspissated juice, combined with an 
alkali, constitutes the well-known pigment called 
sap-green.—One variety of Rhamnus catharticus, 
called the dwarf buckthorn, attains a height of 
only about three feet, and has small and nearly 
oval leaves, and irregularly growing branches ; 
and another variety, called the long-leaved dwarf 
buckthorn, is a larger shrub than the preceding, 
and has longer leaves. | 


| Teneriffe, and the Cape of Good Hope. 
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The olive-like species, Rhamnus oleioides, was 
introduced from Spain about the middle of last 
century. Its stem grows to the height of eight 
or ten feet, and sends out numerous spine-termi- 
nating branches; its leaves are small, oblong, 
obtuse, entire, veined, smooth, and of a thick 
consistence, and grow two or three together on 
their own separate footstalks; its flowers are 
small and whitish-green, and come out from the 
sides of the branches in spring; and its berries 
are round, black, and about the size of those of 
the purging buckthorn. The theezan-tea species, 
Rhamnus theezans, is an evergreen shrub of about 
a foot in height, a native of China, producing 
green flowers in May and June; and its leaves 
are used as a substitute for tea by the poorer 
classes of the Chinese—The small-leaved and the 
Surinam species are hothouse evergreens, from 
respectively Mexico and Surinam; the glandular, 


| the entire-leaved, the winter-berry, the celtis- 
| leaved, the crenulate, and the four-angled species, 


are greenhouse evergreens from the Canaries, 
Clusius’, 
the alaternus, and the dyers’ species are hardy 
evergreens; and all the other species are hardy 
deciduous shrubs. But the quondam Christ’s- 


| Thorn species now constitute the small genus 


Paliurus; and some other species have been re- 
moved to three other genera. 

BUCKTHORN (Sa), — botanically Hippo- 
phae. A small genus of hardy and ornamental 
low trees or tall shrubs, of the oleaster family. 
The European species, Hippophae rhamnordes, is 


_ a native of the sea-shores of England and of most 
| other maritime countries of Europe. 


Its stem 
usually attains a height of about twelve feet ; its 
branches are numerous, irregular, and dark- 
brown, and are thinly armed. with long and 
powerful spines, similar to those of the common 
buckthorn; and its leaves are long, narrow, en- 
tire, sessile, somewhat like those of rosemary, 
ark green above, hoary below, and fading away 
into a light brown before their fall in December. 
In winter, the young shoots of the preceding 
summer are thickly set on all sides with large, 
turgid, uneven, scaly buds, of a darker brown 
than the branches themselves; and they give the 
tree so curious an appearance as to make it ar- 
rest every person’s attention, and to be as much 
inquired after as the choicest shrub in the nur- 
series. In February, the turgid buds have a 
comparatively great size; and a little before 
their opening, if the tree be struck with a stick, 
they will discharge a yellow dust somewhat 
similar in appearance to flowers of sulphur. The 
timber has a brittle texture, and a bright brown 
colour.—The willow-leaved species, Hippophae 
salicifolia, was introduced from Nepaul about 
twenty-four years ago; it grows to only two- 
thirds of the height of the common species.— 
The species formerly called Canadian sea-buck- 
thorn is now assigned to the genus Shepherdia. 
BUCK WHEAT,—botanically Polygonum. Sey- 
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eral annual and cultivated species, of the poly- 
gonum genus or dock tribe. The principal species 
is Polygonum Fagopyrum, called blé noir and 
blé sarrazin by the French, miglio by the Italians, 
trigo negro by the Spaniards, buchweitzen by 
the Germans, brank by the farmers of Norfolk 


and Suffolk, and, par excellence, buckwheat by 


the educated classes of Great Britain. The Ger- 
man name buchweitzen signifies beech - wheat, 
and alludes to the resemblance which the seeds 
of Polygonum Fagopyrum present to beech-mast; 
the British name buckwheat is a corruption of 
the German buchweitzen ; the name wheat al- 
ludes to the similarity of the ground seeds to 
the flour or farina of “wheat; and the French 
name sarrazin is a corruption of the old Celtic 
name had-razin, which signifies ‘red corn.’ The 
generic botanical name Polygonum alludes to 
the angular shape of the seeds; and the specific 
botanical name Fagopyrum, like the German 
popular one, alludes to the similarity of their 
appearance to beech-mast. The plant is so ex- 
tensively diffused as, in spite of obviously pos- 
sessing the properties of an exotic, to be usually 
classed as a native of England and of many other 
countries of Hurope. 
writers to have been introduced from the Levant 
by the crusaders, and, by others, to have been 
brought from Africa by the Moors into Spain. 
Its stem is strong, cylindrical, reddish, branch- 


ing, and about two feet in height; its leaves are | 


It is supposed by some | 


ivy-shaped and alternate ; its flowers have a pink | 


or reddish colour, are produced in bunches at the | 


ends of the branches, and begin to make a beau- | 


tiful appearance soon after the plant rises above 
the ground, and continue to bloom in a succession 
throughout the months of July and August; and 
its seeds are black, angular, and nearly tetra- 
hedronal, and ripen through a succession of 
periods corresponding to the successive bloom of 
the flowers. It is so tender in its young state 
that the slightest spring frost completely destroys 
it, and so far from being hardy in even its ma- 
ture state that a night-frost in the end of Sep- 
tember or early in October destroys the principal 
part of acrop. Yet the grain of it, when fully 
set, sustains not the slightest injury from frost ; 
and whole crops of the grain, in good condition, 
have been carried off the field after every leaf of 
the plants has perished. ‘To compensate also for 
its tenderness of habit, the plant grows with 
such rapidity as to yield a full harvest of grain 
only three months after being sown; so that 
though it cannot be safely sown in many parts 
of England till about the middle of June, it 
ripens the principal or largest average of its 
seeds in September, and is then in a state of the 
most profitable readiness to be reaped. 

The Tartarian species, Polygonum tataricum, 
was introduced to Great Britain from Siberia 
a little after the middle of last century. Its 
stem is taller and more slender than that of 
the common species; its flowers have a whitish- 
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pink colour, and bloom throughout July and 
August ; and its seeds are easily distinguish- 
able from those of the common species by their 
having toothed edges. It ripens more quickly, 
has a hardier habit, and is less likely to suffer 
damage from cold summers or from the incle- 
mency of mountainous districts, than the com- 
mon species; and is therefore generally preferred 
by the farmers of Switzerland, Piedmont, and 
some other alpine countries. But its flowers 
have an irregular and straggling order of bloom- 
ing; its flour is blackish and rather bitter ; and 
its quantity of produce, in the estimation of 


Von Thaer—though not in that of some other 


celebrated agriculturists —is inferior to the 
quantity yielded by the common species. The 
Piedmontese farmers give the name of Formen- 


| tine de Savoie to P. Fagopyrum, and the name of 


Granette or Formentine de Luzerne to P. tatari- 
cum.— The notch-leaved species, Polygonum 
emarginatum, was introduced to Great Britain 
from China near the end of last century. Its 
flowers are pink-coloured, and flourish in July and 
August ; and its seeds are much larger than those 
of P. Fagopyrum, and have larger and notched 
wings. It is cultivated in Nepaul; but when 
grown in our climate, a considerable proportion 
of its flowers are abortive.—The cymose species, 
Polygonum cymosum, was introduced to Great 
Britain from Nepaul about twenty years ago. 
Its seeds are larger, thicker - skinned, and 
more winged and flattened on the sides than 
those of P. Fagopyrum.—aA species called Poly- 
gonum odoratum, is said by Loureiro to be 
everywhere cultivated in Cochin - China as an 
esteemed vegetable for eating with broiled meat 
and fish; but this species does not seem to 
have yet been introduced to Britain—A new 
species or variety is noticed in the Bulletin des 
Sciences Agricoles of April 1831, as having been 
sent by M. Kausler to the Agricultural Society 
of Wurtemburg, for trial in their experimental 
gardens. This species or variety was popularly 
known as Le 6lé d’Italie sauvage, and had for 
some years been preferred to the common buck- 
wheat on account of suffering less damage from 
the weather, yielding a larger produce, and af- 
fording a whiter and better-tasted flour. Its 
flower is smaller and more deeply coloured than 
that of P. Fagopyrum. 

Buckwheat is much better suited for warm 
light lands than for cold heavy soils; and is no- 
where so certain or uniform a crop as oats or 
barley. It is exceedingly sensitive to climate, 
suffers comparatively great damage from fickle- 
ness and frequent changes of weather, and, un- 
der a variable climate, such as that of most dis- 
tricts of England, yields, under any amount of 
circumstances of soil and culture, an exceedingly 
variable produce. In countries which enjoy a 
genial and steady climate, and which have a 
poor light soil unsuitable for oats and not strong 
enough for barley, buckwheat possesses such 
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surpassing value as to be capable of affording a 
chief and regular means of support to the whole 
population. It is, therefore, cultivated as a 
principal crop in portions of Nepaul, Cochin- 
China, Piedmont, the south of France, and other 
countries of similar soil, elevation, and climate; 
as a secondary crop, in Switzerland, Belgium, 
and many parts of Germany; and either not at 
all, or only as an occasional and very fitful crop, 
in almost every agricultural district of Great 
Britain and Ireland. Yet its eminent adaptation 
to sandy and semiarid soils obtains for it a re- 
cognised and systematic place in the complicated 
rotations of the Netherlands,—commands high | 
attention to it in the light lands about Berlin, 
particularly between Werneiche and Welsicken- 
dorff, Lewenberg, Steinbeck, and Wollenberg, so 
far as to the forest about Freyenwalde, — and 
even occasions it to be regularly cultivated, to a 
moderate extent, in Norfolk and Suffolk. But, 
except in these two English counties, it has never 
obtained much attention in Britain. Patches of || 
it which occur in other districts are usually of 
small extent, unconnected with systematic hus- 
bandry, and designed principally to encourage 
pheasants and other kinds of game. Yet, as will 
fully appear from a consideration of its culture, | | 
uses, and adaptations, it might, with great ad- i. 
vantage, be systematically cultivated in all the | 
drier and warmer districts of England, and would | 
probably be remunerating in even such parts of 
Scotland as the light sea-board lands on the mu- 
tual border of the counties of Haddington and 
Edinburgh. | 7 
Buckwheat is much more suitable for varying 
well-established rotations, and stimulating their 
weak-points, than for occupying a place in them 
as one of their regular members. It is often | 
peculiarly advantageous at a point when land is | 
over-exhausted by the previous crops of a rota- 
tion, and cannot be duly recruited with manures; 
for the succeeding crops; and, when thus em- || 
ployed, especially in a dry and warm season, it | | 
not only leaves the land in a better condition | 
than oats would leave it, but yields a more valu- 
able return of produce. When any prime soil, 
under one of the richest rotations, cannot be 
thoroughly tilled and cleaned for the reception 
of spring barley, it may most advantageously be 
withheld from the intended barley, and subjected 
to another month’s cleaning and mellowing in 
preparation for buckwheat; for it may derive 
from this month’s tillage all the benefits of a 
summer’s fallow,—and, should the season prove 
dry and warm, it will yield a crop of buckwheat 
nearly equal in money value to a crop of barley, 
—and, in the following growths, it will most 
probably produce a far larger volume of grass 
and clover, as sown with the buckwheat, than if 
they had been sown with barley. Buckwheat, 


when sown properly or thinly with grass seeds, 

has neither so suffocating an effect as barley 

upon the young grass-plants, nor robs them so 
2N 
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mightily of the tender nourishment which they 
need from both soil and atmosphere, but does 
little else than afford them sufficient protection 
from the scorching rays of the sun. Even as a 
mere shade to fallow-land, buckwheat can per- 
form important service. A fallow has frequently 
been ascertained to suffer sensible deterioration 
from naked exposure to the summer sun ; and, 
when well managed, under the most improved 
husbandry, it receives the benefit of some kind 
of shade. A covering with boards, slates, or tiles 
preserves its humid wealth ; and, when this can- 
not be obtained, some kind of crop is raised which 
will not rob the wheat,—and, in particular, yel- 
low clover, folded off by sheep before wheat seed- 
time, has been found decidedly advantageous. 
But buckwheat, whether to be ploughed down as 
a dressing for the wheat, or intended as a grain- 
crop for harvesting in October, is both so exceed- 
ingly rapid in growth, and so extremely succu- 
lent in habit, as to be particularly suitable as a 
shade; and it would, at the same time, be in 
itself a supernumerary crop, on good, clean, light, 
land, between winter tares and winter wheat. 
Arthur Young, in his ‘Survey of Suffolk,’ men- 
tions this as a successful and strongly recom- 
mended practice ; and Mr. Rham, in the ‘ Penny 
Cyclopeedia,’ observes, “ By this means, the root- 
weeds which had been smothered by the tares, 
and ploughed up immediately after the tares 
were off, will not have time to spring up again ; 
the rapid growth and the shade of the buckwheat 
effectually keep them down, and prevent the an- 
nual weeds from going to seed ; thus, a crop is 
obtained between the tares and the wheat, and 
the land is kept perfectly clean.” Another im- 
portant purpose which buckwheat may serve in 
a rotation, particularly as a preparation for the 
first crop of turnips, is to be ploughed into the 
ground as manure ; but this will be more appro- 


_priately noticed in a subsequent paragraph. 


When buckwheat immediately precedes a grain 
crop, and is itself harvested as a grain crop, the 
stubble of it ought, with all possible despatch, to 
be ploughed in ; for, in consequence of the length 
of time during which the grain remains on the 
ground to dry, a considerable quantity of it is 
shed; and if this were left unmolested till the 
sowing of wheat or other grain, it would spring 
up in the capacity of a rank and mischievous 
weed. But when a ploughing is given immedi- 
ately after the removal of the crop, all the buck- 
wheat seedlings are in a few days above the 
ground; and when the manure is spread, and a 
second ploughing is given, all these seedlings and 
all other young growths are destroyed, leaving 
the land quite clean for the reception of the 
wheat. 

Land intended for buckwheat is generally a 
foul stubble, and ought, as soon as the business 
of wheat-sowing is completed, and before the 
commencement of severe frost, to receive a good 
ploughing ; and, in order that it may be mellow- 
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ed by frost and snow, it should lie in the rough 
ploughed state throughout the winter. But 
every precaution must be used to prevent stag- 
nation of surface-water; and, in particular, care 
should be taken to make clean and deep furrows 
between the ridges, and, where necessary, cross 
furrows, with proper judgment, according to the 
situation of the land. When the important and 
busy work of spring sowing is completed, this 
land ought to be very thoroughly worked and 
cleaned, its weeds and rubbish freed from all ad- 
hering soil, and either burnt in heaps or carried 
off the field, and its soil reduced to a condition 
of fine porosity and powder. Both the fact that 
buckwheat is a cleaning crop, and the fact that 
its root strikes only about two inches into the soil 
and yet so spreads its fibres as to fill a circle of 
five or six inches in diameter, require that the 
land for growing it should be subject to the most 


searching preparation, and worked into a state of 


the highest tilth. 

Buckwheat, when intended for seed, is some- 
times sown so early as the end of April, and, 
when intended for ploughing in as manure, so 
early as the end of May; but it ought never, in 
this country, to be sown for the former of these ob- 
jects earlier than the beginning of June, or for the 
latter, earlier than the beginning of July. When 
sown before the middle of May, it is liable to be 
wholly destroyed by frost in one night; when so 
sown as to bloom before midsummer, its flowers 
are liable to be extensively blighted ; and when 
intended for green fodder, it ought, in common 
sense economy, to be sown so late as to come into 
bloom in a scorching and withering July, when 
the prime of the grass is gone, the vigour of ve- 
getation is spent, and the pastureg are exsiccated 
and embrowned by heat. The seed should be 
sown when it may have the advantage of a gentle 
shower ; and it will appear above ground in six 
or seven days. The quantity of seed proper for 
an acre is strongly modified by circumstances, 
and varies from eight to fourteen pecks. Ifthe 
land have sufficient moisture to induce a rapid 
vegetation, from eight to ten pecks are enough ; 
but if it be very dry, fourteen pecks, or even a 
greater quantity, may be required to allow for 
one proportion which the aridity will prevent 
from ever vegetating, and for another which will 
be greedily devoured by pigeons, crows, phea- 
sants, and other birds. “In the year 1795, which 
was uncommonly dry,” says Dr. Hunter, “ I sowed 
four bushels per acre, and had reason to applaud 
myself for this seeming prodigality.” The seed 
is sown broadcast; and, except for pulling out 
all large weeds, and afterwards frightening away 
birds from the ripening seeds, the crop requires 
no care till the time of ploughing in or harvest- 
ing. 

Some interesting experiments have been made 
by agricultural chemists upon the growth of 
buckwheat, illustrative not only of the economy 
of its own growth, but of some of the most im- 
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portant general laws of vegetation. M. Lassaigne 
placed 15 grains of buckwheat in a platinum cap- 
sule, containing some washed flowers of sulphur, 
which he had moistened with distilled water, re- 
cently prepared; he covered the whole with a 
glass bell; and, by means of a curved glass tube, 
through a stop-cock in the upper part of the glass 
bell, he from time to time poured a little water 
on the sulphur. In the course of two or three 
days, most of the seeds germinated; and, conti- 
nuing still to be watered, in the course of 15 days 
they produced stems about two inches in length, 
and clothed with numerous leaves. M. Lassaigne 
now carefully collected the whole of the young 
plants, and likewise all the seeds which had not 
germinated, reduced them to ashes in a platinum 
crucible, and subjected the ashes to analysis. 
The ashes weighed about 33 grains ; and 220 parts 
of them contained 5 of silica and 190 of the phos- 
phate of lime. M. Lassaigne next took 15 grains 
of the same packet of seeds which he had sown, 
reduced them to ashes, and obtained from them 
the same results in both weight and analysis as 
from the young plants and the ungerminated 
portion of the sown seeds; and he afterwards re- 
peated the whole experiment with precisely the 
same effect. “It clearly follows,” says the re- 
port of the experiment, “that, after their devel- 
opment in distilled water, the young plants of 
buckwheat did not contain a greater quantity of 
alkaline salts than the seeds from which they 
were raised ; whence we may conclude, with The- 
odore de Saussure, that the alkalis and earths 
contained in vegetables have been absorbed 
and taken in from the soil.”—In a series of ex- 
periments made by Wiegmann and Polstorf 
upon vetches, .barley, oats, buckwheat, tobacco, 
and clover, in respectively pure sand and a rich 
and strong artificial soil, the buckwheat was 
sown in the pure sand on the 8th of May, and 
seemed to flourish better than any of the other 
plants upon pure sand. By the end of May, it 
had a height of 18 inches, and was considerably 
branched ; on the 28th of June, it began to bloom; 
till the 4th of September, it continued to bloom 
without producing seeds; and it certainly would 
have blossomed still longer, but as it was losing 
leaves, and was intended for an analysis, it was 
drawn carefully out of the sand, washed over its 
roots with distilled water, and dried and reduced 
to ashes. In the artificial soil, the buckwheat 
grew very rapidly, and attained the height of 24 
feet; it branched out so strongly as to require 
the support of a stick; on the 15th of June, it 
began to blossom; on the 12th of August, the 
greater proportion of its seeds were ripe; and on 
the 4th of September, though it was partly in 
blossom and had a proportion of its seeds unripe, 
yet on account of its losing too many of its lower 
leaves, it was pulled up, washed, dried, and in- 
cinerated. Twelve grains of the plants grown in 


pure sand, yielded ‘225 grain of ashes,—of which 
‘086 was soluble in water, ‘094 was soluble in 
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muriatic acid, and -045 was insoluble in either 
water or muriatic acid; and 12°7 grains of the 
plants grown in the artificial soil, yielded -507 
grain of ashes —of which ‘148 was soluble in 
water, ‘226 was soluble in muriatic acid, and 133 
was insoluble in either water or muriatic acid.— 
An analysis of the ashes of buckwheat straw, as 
conducted by Vauquelin, exhibited 29°5 per cent. 
of carbonate of potash, 3°8 of sulphate of potash, 
17°5 of carbonate of lime, 13°5 of carbonate of 


magnesia, 16:2 of silica, 105 of alumina, and 9: | 


of moisture and loss. The comparatively large 
proportion of carbonate of potash has suggested 
the probable remunerativeness of burning the 
straw of buckbean for the obtaining of this valu- 
able salt; but the relative amount of any or all 
of the saline ingredients to the weight of the 
crop, as shown by both of the two great experi- 
ments which we have narrated, is modified, to a 
prodigious degree, by the quality of the soil in 
which the plant is grown. 

Buckwheat, when intended for green fodder, 
ought, as already hinted, to be sown in the first 
week of June, in order that it may be available 
at the most parched and needy period of summer. 
It may also, for a succession, be sown in three 
crops each a fortnight later than the preceding ; 
and, in this case, it will of course be available 
throughout a corresponding series of mowings. 
When cut for fodder, it is most suitable when 
about half in blossom; and the quantity of it 
wanted for each day, ought to be mown on the 
preceding day, at a time when it is perfectly dry ; 
for as cows eat it with the same avidity as clo- 


ver, and are liable to become blown if they have | 


access to it in a thoroughly green state, it is best 
adapted for them when it is quite dry and has 
become a little withered. All domestic animals, 
particularly cows, weanling calves, pigs, and 


mares with foal, are exceedingly fond of this fod- | 
der, and appear to thrive well upon itsuse. “The | 
most economical management of it,” says Dr. | 
Hunter, “is to put it into moveable racks, be- | 


cause if laid in heaps upon the ground, the cattle 
will be apt to fight about it, and spoil a great 
deal by trampling. What falls from the racks, 
the pigs will take care of. In this manner, the 
cows will fill themselves in the forenoon with the 


greatest ease, and ought then to be brought home | 


to the fold-yard, where they will lie down and 
enjoy rest during the heat of the day; instead 
of which, if they were in the pastures in search 
of food, (which at that time of the year is often 
very scanty,) they would be teased with flies and 
other insects, be running about and heating them- 
selves, and, instead of increasing their milk, would 
shrink from it every day more and more. Who- 
ever will make the experiment will certainly be 
most agreeably surprised by the great quantity 
of excellent rich milk his cows will produce, at a 
time when all his neighbours, who have not been 
so provident, will complain of the considerable 
reduction of theirs.” Yet some distinguished 


| 


064 


BUCKWHEAT. 


agriculturists speak cautiously and even dispar- | latest growth. Instances are on record of land 


agingly of buckwheat as green fodder, alleging 
that it is greedily eaten by cattle and sheep only 
when they cannot obtain a sufficiency of better 
food, and that, when eaten in any considerable 
quantity, it has a stupifying and even intoxicat- 
ing effect; and Banister says that he has seen 
hogs, after they had fed heartily on it, thrown 
into astate of such violent intoxication that they 
could not walk without reeling. The plant it- 
self, however, is so variable in chemical constitu- 
tion according to the kind of soil on which it is 
|| grown, the stage of growth at which it is cut 
down, and the state of comparative wetness or 
dryness, freshness or exsiccancy in which it is 
used, that the conflicting accounts of it have 
probably arisen from observations upon it in 
| widely different conditions; and were it always 
grown upon warm and well-drained land, and cut 
and used in the manner recommended by Dr. 
Hunter, it would perhaps, in every instance, 
| prove not only an unobjectionable but a decid- 
edly desirable summer fodder. 

When buckwheat is designed to be ploughed 
in as a green manure, it ought to be sown toler- 
ably thick ; and, in consequence of its very rapid 
_method of growth, it will become speedily avail- 
_ able, and can be sown with minute calculation 
_of the time at which it shall be ploughed in. 
When it arrives at the first flush of full bloom, it 
| possesses its maximum of succulency and weight, 
and is in prime condition for its proposed use; 
' and it ought then to be first laid flat by the 
_ roller, and next turned neatly into furrows and 
completely covered by means of a plough with 
the addition of a skim coulter. When the plough- 
ing is finished, the seams between the furrows 
should be closed with a-roller ; and when more 
days than one are consumed in the ploughing, 
| the seams of the portion ploughed each day 
ought to be closed by rolling towards the even- 
ing. The land should now remain untouched 
till the approach of the time for sowing the 
wheat ; and, during the interval, the buckwheat 
will fully ferment by the action of the sun upon 
its own juices, and will form a much richer man- 
ure than any belonging to a farm-yard dunghill 
exposed to the play and wash of the rain. But 
when the soil into which the buckwheat is 
ploughed has a light and friable texture, it ought 
to be consolidated by rolling, else the decaying 
stems of the buckwheat will render it exceed- 
ingly loose and hollow; and when it is naturally 
clayey and tenacious, and requires the very op- 
posite process to consolidation, it receives much 
benefit, and in particular is mellowed and made 
porous by the mechanical mixture with it of the 
buckwheat. In either case, the land was so bro- 
ken and pulverized by the preceding operations, 
and is now so freshened with the buckwheat man- 
ure, that it requires no further preparation for 
the sowing of the wheat upon it, than a single 
harrowing to remove the few light weeds of the 


manured in this manner producing 36 bushels of 
wheat per acre, though it had formerly produced, 
in the ordinary way, only 28 bushels. Mr. Bal- 
lingal of Trenton, in Scotland, made, in 1826, an 
experiment in ploughing in buckwheat as man- 
ure, which, though not measured in its results, 
proved quite satisfactory. “The buckwheat,” 
says he, “was sown at the rate of 24 bushels or 
little more per Scottish acre, so late as the 21st 
day of July, and cut down and ploughed in on 
the 16th of September. But the sowing of the | | 
common wheat was protracted, for want of mois- 
ture, until the 2d of October. The crop of wheat 
raised from this vegetable manure was of excel- 
lent quality, and equally bulky in straw as the 
other crops of that grain produced by a suffi- 
ciency of farm-yard dung. Not feeling sanguine 
as to the success of the experiment, I had nearly 
one half of the buckwheat driven home, and 
mixed with straw as food for cattle, it being 
universally predicted that the ensuing winter 
would be one of scarcity of fodder. It may be 
mentioned, that the cattle consumed the mixed 
straw with avidity. The portion of ground left | 
was not measured in this first experiment, and, | 
for this reason, the produce was not exactly as- 
certained; but the result fully warranted ano- 
ther trial.” A second experiment, accordingly, 
was made by Mr. Ballingal in 1827; and, though 
still not so accurately marked as could have been | 
wished, brought out results which very power- 
fully recommend buckwheat manuring to Scot- 
tish farmers. The field selected for the experi- 
ment had a soil of dry gravelly loam, comprised 
an area of 18 Scottish acres, and was equally 
divided between an unmanured summer fallow 
of buckwheat ploughed green into the sgil, and 
a fallow crop of potatoes both preceded and fol- 
lowed by ample doses of farm-yard dung. The 
whole cost of the buckwheat fallow up to the 
time of sowing with winter wheat was £1 4s. 
103d. per acre, and the whole cost of the farm- 
yard manure upon the potato portion was £5 10s. 
per acre, a proportion of which, amounting in 
value to £2, was supposed to be consumed by the 
potato crop, having a cost of £3 10s. per acre of 
manurial preparation for wheat, or an excess of 
£2 5s. 14d. per acre over that of the buckwheat 
fallow. Yet the produce of wheat from the buck- 
wheat half of the field was 9} bolls, while that 
from the potato half was only 7 bolls, 3 bushels, 
2 pecks; and the weight of the former was from 
15 stones 10 lbs. to 16 stones per 4 imperial 
bushels, while the weight of the latter was 15 
stones 6 lbs. per 4 imperial bushels. The value 
of the potato crop obviously ought to be added 
to the results of the potato-side of the field; yet 
this, though not stated in Mr. B.’s report, can 
be pretty proximately calculated by any ordina- 
rily experienced farmer. Let us, however, im- 
press upon persons who have not paid much atten- 
tion to agricultural chemistry, that green buck- 
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| tity of ripe and full seeds. 


_ the morning or very late in the afternoon. 
|| mowing with the cradle scythe is, on the whole, 
| the most economical method; and this lays the 


wheat manuring for a wheat crop can be success- 
ful only on the principle of supplying carbonace- 
ous, saccharine, and amylaceous elements, and 
that whenever a soil does not already contain a 
sufficiency of alkaline and nitrogenous elements, 
these must be supplied to it either in the form of 
farm-yard dung or in that of some similarly 
constituted manure. See the articles Wuxa7, 
Aukattes, AMmontaA, Sarts, Bonrs, Farm-Yarp- 
Manure, Guano, and Anrimat MAnurzs. 

When buckwheat is raised as a grain crop, it 
must be harvested at the time of its possessing a 
maximum of ripe seed. Its succession of bloom- 


| ing and ripening is so long, that the first-formed 


seeds may not be so full as the next-formed, 
while either a large proportion of the earliest 


_ must be allowed to shed, or a large proportion of 


the latest cannot possibly come to perfection. 
A good cultivator, therefore, will carefully ex- 
amine his crop at different stages of its ripening 
progress, and determine to reap it only when it 
appears to possess the largest attainable quan- 
Buckwheat may be 
reaped either by pulling, by sickling, or by mow- 


ing. Pulling is preferred by some cultivators on 


account of its being less likely than the other 
methods to shake out the ripe seeds; and it is 
recommended to be performed either early in 
But 


crop as regularly down in swathes as if it were 


| laid by hand. The scythe is “put out” in the 
| mowing; and, notwithstanding the singular ease 


with which the succulent stems are cut, the 
scythe requires to be swung by a tall and strong 
man. A good workman will, with apparent ease, 
mow four or five acres ina day. ‘The crop may 
either be tied up in sheaves or gathered into 
small heaps as is often down with pease; but in 
either case, it must be protected from the depre- 
dations of birds, and allowed to remain in the 
field till it is perfectly dry. The crop, if it re- 
tain any considerable degree of moisture, is ex- 
ceedingly liable to subsequent fermentation in 
the mass, and to a consequent depreciation in 
the value of its flour ; and hence, in addition to 
being well dried in the field, it ought to be 
stacked with intervals of bush faggots, so as to 
keep up a circulation of air, and to afford vent 
to any heat which may be generated. Yet Mr. 
Main of Chelsea says, “ If put together a little 
green or damp, it does not much signify; for 
though ever so mouldy, the grain is never dam- 
aged, and the more mouldy it is, the easier it is 
thrashed.” It ought to be thrashed early in 
winter; and it is the easiest of all barn-work for 
the thrasher,—the slightest blow separating the 
grain from the straw, and no care being required 
to bind the straw or ‘to assort it. The straw 
makes excellent litter in the fold, and forms bet- 
ter manure than any other kind of litter. The 
produce of the grain has sometimes been so great 
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as seven quarters per acre; but, even in favour- 
able circumstances and upon good land, it pro- 
bably does not average more than between three 
and four quarters. 

The flowers of buckwheat are rich in honey; 
and both for that reason, and on account of their 


long succession, they form a valuable resource | 
for an apiary. The farmers and cottiers of France | 
and Germany greatly appreciate buckwheat crops | 


for their honey, and sometimes carry their bees 


to them in the same manner as to blooming 


heathlands.—The straw of buckwheat, gathered 
before the grain is quite ripe, dried in the sun- 
shine, freed from the grain, moistened in heaps, 
left to ferment and decompose till it assumes a 
bluish hue, and then gathered and baked into 
sun-dried or stove-dried cakes, constitutes a good 
and convertible blue colouring matter. “ On 
the cakes being boiled in water, the water as- 
sumes a strong blue colour, which will not change 
either in vinegar or sulphuric acid. It may, 
however, be turned into red with alkali, into a 
light black with bruised gall-nuts, and into a 


beautiful green by evaporation. Stuffs dyed blue | 
with this solution, which is to be used in the | 
same way as vegetable matters of a similar spe- | 


cies employed in dyeing, become of a beautiful 
and durable colour.” 


The grain of buckwheat is a principal ingre- | 
dient in the distillation of German gin; it is the || 
basis of the beer of the Germans, which is said | 


to be well-flavoured, generous, and wholesome; 
it is largely used by the distillers of Dantzic in 
producing the celebrated liquor which the Poles 
call goldenwasser, and the French eau de vie de 
Dantzic; it 1s bought up from British farmers, 
and imported in vast quantities from Holland, 
and other countries of northern Kurope, by the 
gin-distillers of England for the manufacture of 
their ‘ blue ruin ;’ and it has been malted and 
used in the brewing of British beer, but is found 
to produce a liquor which, though palatable, is 
unwholesome and dangerously intoxicating. A 


writer in the Magazine of Domestic Economy | 
remarks, “ The use of barley malt has been re- | 


sorted to in preference to any other, because 


barley is supposed to contain a greater propor- i 
tion of saccharine or fermenting matter than | 


almost every other grain besides wheat, or, at all 
events, than any other grain of a similar quality 
and price. Now, buckwheat is most fruitful in 
the saccharine principle, even much more so 
than barley, than which also it can be raised at 
considerably less expense. It is therefore cer- 
tainly worth the while of both the maltster and 
the distiller to give buckwheat a fair trial, should 
it ever be sufficiently cultivated in this country 
to afford them an opportunity of doing so; and 
there is no doubt that it will be so cultivated 
when actual experiment shall have given evi- 
dence of its eminent usefulness.” 

The flour of buckwheat is white and fine, and 
serves well for cakes, pastry, and various other 


366 


forms of edible preparation, though, in conse- 
quence of a deficiency in gluten, it is not suffi- 
ciently cohesive for making fermented bread. 
It contains less starch than wheat-flour, and is 
scarcely so white in colour; yet it makes as good 
and as nourishing bread, it is not so liable to 
acidification on a weak or dyspeptic stomach, 
and it possesses a delicacy and a fragrance of fla- 
vour which are grateful to both children and 
adults, and which render it peculiarly suitable 
for cakes and tarts and the various articles of 
pastry. It is used for making crumpets in Italy, 
in Holland, and in other parts of Europe; and 
the crumpets of it, when eaten with butter, are 
a favourite dainty of children. It is employed 
with either water or milk for making hasty pud- 
dings, which are eaten with butter or sugar. 
It is very commonly mixed with the flour of rye 
or of wheat, in most parts of the continent, by 
both public and private bakers. In Saxony, in 
Brandenburgh, and in Silesia, buckwheat forms 
part or whole of all the three daily meals of the 
lower class, and of at least two of the daily meals 
of even the wealthiest classes. The dish of boiled 
buckwheat is of the same consequence to the 
German peasantry of these regions, as the meal 
of boiled potatees to the peasantry of Ireland; 
and various preparations of buckwheat figure 


| more prominently on the tables of the opulent 


and the highborn, and constitute a more impor- 
tant article of their diet, than potatoes among the 
middle classes of Great Britain. Millions of the 
German peasants not only thrive upon it, so as 
to be as healthy, handsome, and vigorous a race 
as any in Kurope, but are not at all fastidious as 
to the niceties of either its grinding or its cook- 
ery. “The grain in its unsophisticated state, 
after it has been thrashed and winnowed, is 
coarsely broken in a common handmill, which is 
generally a flat buhr-stone running on a pivot 
within another, with a hele to admit the grain, 


| and having, near the edge, an upright iron han- 


dle which serves to turn it. The grain being 
broken, is boiled with the husks on, in water 
containing a little salt, until the porridge is ofa 
very substantial thickness. The mess is then 
served up with a lump of butter in it. Some, as 
a luxury, mix milk with it after it is boiled. The 
more wealthy have the grain prepared by the 
miller, so as to free it from the husks, much in 
the same manner as pearl barley in Scotland ; 
but many true Silesians of the upper classes, 
from youthful associations and tastes, like Kean’s 
love of a baked shoulder of mutton with potatoes 
under it, or from that amor patrie which makes 
even a blemish look beautiful, or from some other 
cause which we leave to the sagacious to discover, 
prefer the look and taste of the unseemly brown 
husk, from the same cause perhaps that makes 
the genuine Scotchman delight in the flavour of 
burnt wool with which his barley broth is so de- 
liciously impregnated when made of a singed 
sheep’s head. Whether husked or not, however, 
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a dish of buckwheat, in its boiled form, makes 
its appearance at every Silesian gentleman’s 
table, and is always welcome to each member of 
the family.” For infants, as well as for more 
advanced children, dressed buckwheat flour is a 
wholesome, nourishing, and very digestible food, 
promoting regularity and healthiness of the se- 
cretions, keeping the intestinal system in an un- 
obstructed condition, and imparting strength and 
activity to the frame. It is far preferable to oat- 
meal for the making of gruel, quite as cheap, if 
not cheaper, and constituting superior nourish- 
ment and a more substantial meal; and it might, 
with advantage, supersede oatmeal wholly in the 
workhouses of the poor-law unions of England, 
and partially in the cottages, farm-houses, and 
towns of Scotland. Its great disadvantages are 
its want of sufficient gluten for making good 
fermented bread, and its considerable inferiority 
to wheat flour in the properties of farina; but 
the former of these is compensated by its emi- 
nent adaptation to every kind of pastry, pudding, 
and dry bread, and the latter is compensated by 
its comparatively great cheapness,—for a bushel 
and a half of buckwheat will go as far in pro- 
ducing human food as a bushel of wheat, and, 
being more than two-thirds lower in market 
value, it would cost its consumer in bread only 
about half the price. 

The grain of buckwheat ought never to be 
given to horses, for it heats them, and fills them 
with bad humours; and, in general, it has so 
decidedly different a shade of properties in a raw 
state from those which it possesses in a cooked 
state, that it seems to be deprived of some dele- 
teriousness by the process of cooking. Yet it is 
an excellent means of quickly and very economi- 
cally fattening pigs, turkeys, and all kinds of 
poultry. When given to pigs, it ought to be 
broken in a mill to prevent its passing undi- 
gested [see the article Brursina-Corn]; and it 
ought also to be given at first in very small 


quantities, mixed with oats or some other kind | 
of corn, and afterwards slowly increased in quan- | 


tity till it becomes the chief food. Some persons 
recommend, indeed, that it never be given in 
larger proportion than one-third of the whole 
mixture of grains; and all agree that if imcau- 
tiously given in large or even moderate doses at 
the first, it will violently stimulate the pigs, 
making them tumble, squeak, rise against walls, 
roll in the mud, and otherwise behave as if ex- 
cessively intoxicated. When these symptoms 
are produced through incautious commencement 
of the buckwheat, they will disappear in the 
course of three or four days; yet they incur some 
risk of being followed by the animals’ loss of con- 
dition. But when buckwheat is properly used, 
it fattens hogs in less time than any other known 
food, and occasions their flesh to be peculiarly 
succulent and delicate; yet, during the last eight 
or ten days, it requires to be accompanied with 
ground pease in the proportion of two to one, in 
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order to give proper firmness to the fat.—The 
grain of buckwheat is likewise admirable for fat- 
tening poultry and pigeons; yet, in this case also 
it ought, during the last few days, to be accom- 
panied or even substituted by barley. Fowls and 
turkeys, when fattened with buckwheat, have an 
eminently delicious flavour; and the poultry, 
particularly the turkeys, of Norfolk, very probably 
owe to their feeding upon it all the excellence 
which occasions them to be preferred in the mar- 
kets of London to those of every other part of 
England. Pheasants are so fond of buckwheat 
that they travel miles in search of it; and, if 
one or two waggon-loads of it, unthrashed, be 
laid in small heaps in different parts of the covers 
of a preserve, all the pheasants of the immedi- 
ately circumjacent district will be attracted thi- 
ther as their resort.—Lawson’s Agriculturist’s 


Manual.— Bulletin des Sciences A gricoles.—Rennie’s 


Field Naturalist’s Magazine—Literary Gazette— 


| Magazine of Domestic Economy.— Quarterly Jour- 


nal of Agriculture —Loudon’s Hortus Britannicus. 
—Hunter’s Georgical Essays.— Young's Farmer's 


Calendar—Liebig?s Chemistry of Agriculture — 


Catalogue of the Highland Society’s Museum.— 
Low's Elements of Practical Agriculture.—British 
Husbandry.— Doyles Practical Husbandry.—Lou- 
don’s Gardener's Magazine—Rhamn’s Dictionary of 
the Farm—Mill’s Husbandry.— Duhamel’s Ele- 
ments of Agriculture. 
BUCKWHEAT-TREE,—botanically Mylocary- 
um ligustrinum. An ornamental evergreen shrub, 
forming a genus of itself, in the heath-flowering 
family. It is called in the Botanical Magazine, 
Cliftonia ligustrina. It is a native of Georgia, 


| requires a little protection in winter, grows to 


the height of about nine feet, has privet-like 
leaves, and four-winged seeds, and produces white 
flowers in May and June. 

BUD. A bud is that part which “ contains 
the rudiments of a plant, or of part of a plant, 
for a while in a latent state, till the time of the 
year, and other circumstances, favour their evolu- 
tion.” From buds, then, an entire plant may be 
produced, if placed in favourable circumstances, 
or only a branch, or leaves, or flowers. We can, 
however, reckon no more than two kinds, those 
that produce leaves, and those that produce 
flowers. There is the closest analogy between 
these organs and bulbs; so, close, indeed, that 
Mirbel, and some others, arrange them together. 


Practical cultivators mark distinct characters. 


peculiar to each kind of bud. Those that pro- 
duce leaves are small, long, and pointed; the 
flower buds, again, are thick, short, and round. 
It appears probable that some unknown agents 
influence the formation either of flower-buds 
or of leaf-buds, or rather that some circum- 
stances will cause the evolution of either of 
them from the same bud. A fact recorded in 
the Linnzean Transactions in some measure fa- 
vours this opinion. The Solandra grandiflora, a 
native of Jamaica, had been long cultivated in 


BUD. 567 
the English stoves, and propagated by means of 
cuttings; but none of the plants ever displayed 
any signs of fructification. They had been always 
well supplied with water. One plant, by acci- 
dent, was left without being watered in the dry 
stove at Kew: the consequence was, that the 
branches were much stunted in their growth, 
and flowers were produced. The experiment 
has been frequently repeated with success. It 
appears that whatever checks the luxuriance of 
the leaves, tends to the formation of flowers and 
seeds. 

For the purpose of converting leaf-buds into 
flower-buds, various expedients may be used with 
advantage; such as scoring the bark to the wood 
very deeply with a knife, twisting a wire tightly 
round the stem, or by cutting off a cylinder of 
the bark, and replacing it with a bandage. It is 
said that there is an intermediate species of bud, 
which retains some of the characters of each. A 
striking difference has been noted between the 
leaf and the flower-buds; the first may be re- 
moved with impunity from its original situation, 
and placed in the earth, where it will vegetate 
with luxuriance; but the last uniformly dies. 
Both may be removed to another stock with suc- 
cess. This operation is called budding or inocu- 
lation, and is well known to gardeners. See next 
article. 

The usual position of buds is in the axille of 
the leaves, except in the genera mimosa, gledit- 
sia, and a few others. The buds are opposite to 
each other when the branches or leaves are op- 
posite, alternate when the latter are alternate, 
and terminal when the leaves are terminal. Jn 
those plants that have both opposite and alter- 
nate leaves or branches, the buds are commonly 
solitary. 

Various forms are assumed by different buds, 
according to those of the contained leaves; an 
admirable adaptation of convenience to beauty 
and regularity being always preserved. Nature 
has given different coverings to different vege- 
table productions, according to the peculiarities 
of their respective climates. In northern re- 
gions, the buds are almost uniformly clothed 
with scales, or with a downy substance ; some- 
times these are conjoined, besides being coated 
with a resinous matter. The horse-chestnut isa 
good illustration of large well-formed buds. By 
means of these coverings, the young bud is en- 
abled to brave the vicissitudes of the seasons, and 
to be ready to burst forth on the first approach 
of spring. This singular power of retaining its 
vitality, has been considered by some physiolo- 
gists as the distinctive character of true buds. 
The most external of the scales are dry and hard, 
while those which are more protected from the 
influence of the weather, are soft and succulent. 
The protection afforded to the bud, by the resin- 
ous covering which occasionally envelopes it, is 
well shown by a very simple,experiment. Take 
a bud, for instance, of the horse-chestnut, and 
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close the part which has been just separated from 
the stock with wax, plunge it into water, and it 
will remain there without undergoing any alte- 
ration for a number of years. In mild, or even 
warm countries, buds have no scales, as they do 
not require them. Those trees that form an ex- 
ception to this observation, can thrive indiffer- 
ently in any climate; so that the rule holds in 
all distinct cases. The scales are considered by 
many as imperfect leaves. 

The internal structure of buds is said not to 
differ, in any respect, from that of the plumule, 
previous to its being detached from the seed. 
Some have fancied that they have seen the rudi- 
ments of every part of the tree concealed in the 
bud; and Mr. Ferber expresses high delight at 
having observed in the buds of the Hepatica and 
Pedicularis vulgaris, yet lying in the ground, the 
perfect plant of the future year. We are much 
inclined to question the accuracy of such very 


| minute observers, and, of course, are more wil- 
ling to impute any errors to optical deception 
_ than any wish to mislead. 


The bark and the pith have been generally 
considered the source of the buds; but the in- 


| genious experiments of Mr. Knight have set 


aside both of these hypotheses, and have estab- 
lished, as far as the present state of the science 
will permit, the doctrine, that they derive their 
origin from the alburnous portion of the tree. 
‘This gentleman first showed, that they do not 
originate in the pith or bark; and also, that 
Duhamel’s opinion of pre-existing germs being 
their source, is at least improbable. He then 
proves, that the “alburnous vessels at their 
termination upwards, invariably join the cen- 
tral vessels; and that these vessels, which ap- 
pear to derive their origin from the alburnous 
tubes, convey nutriment, and probably give exis- 


| tence to new buds and leaves. It is also evident, 
from the facility with which the rising sap is 


transferred from one side of a wounded tree to 
the other, that the alburnous tubes possess la- 
teral, as well as terminal orifices: and it does 
not appear improbable, that the lateral as well 
as the terminal orifices of the alburnous tubes, 
may possess the power to generate central vessels, 
which vessels evidently feed, if they do not give 
existence to the reproduced buds and leaves. 
And therefore, as the preceding experiments ap- 
pear to prove, that the buds neither spring from 
the medulla nor the bark, I am much inclined 
to believe that they are generated by central 
vessels, which spring from the lateral orifices of 
the alburnous tubes.” By interrupting the cir- 
culation in the alburnum, buds may be artifi- 
cially produced; and nature has provided means 
for their reproduction, in those cases where they 
may have been accidentally destroyed. Several 
curious facts on this subject may be obtained by 
an examination of the potato, which, like other 
tuberous roots, are studded with them. 

Buds of all kinds are formed about midsum- 
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mer; after which it has been stated, “ that there 
seems to be a kind of pause in vegetation for 
about a fortnight.” Darwin imagined that a 
store of nourishing matter is collected during 
that period, which produces the apparent pause. 
The season of development is most usually that 
of the spring, when nature seems to delight in 
new products: it is then that the buds are 
evolved, and enter upon the important functions 
they are destined to perform. Nothing, how- 
ever, is known of these functions beyond the 
general result. Branches, leaves, and flowers 
are produced by buds; but what are the parti- 
cular operations by which these effects are in- 


duced? The answer is easy, but unsatisfactory. — 


Buds transpire, and in all likelihoood produce 


the same chemical changes on the atmosphere | 


with the other parts of the plant. 


BUDDING.- The propagating of ligneous | 
plants or parts of ligneous plants by grafting | 
buds or eyes of one plant upon the stocks of an- | 


other plant. While every method of ordinary 
or true grafting consists in inducing a ligneous 
portion of a stem or branch to incorporate itself 
with another stem, the art of budding consists 


in detaching a bud from all ligneous matter, | 


rendering it strictly an embryo in connexion | 


with a little cortical matter, and so inserting its 
connected cortical matter through an incision in 
the bark of another plant, that an organic union 


may be formed with its wood. Some of the best 


known and most striking examples of budding 
are our rose-trees and our finely-shaped stan- 
dard fruit-trees, the former produced by budding 


low and scrambling rose-bushes with elegant | 


flowers upon the tall, strong stems of wild rose- 


trees, and the latter by budding low and ill- | 


shaped plants with the richest varieties of fruit — 


upon the strong and well-formed stems of coarse | 


or wild fruit-trees. But though all buddings are 
closely similar to these examples in their prin- 


ciple, and though all, like the several kinds of | 


grafting, are successful only with very nearly re- | 


lated plants, yet they are considerably various in | 


both object and method. 


Escutcheon budding without an eye, is design- | 


ed simply to cover a wound or blemish in one | 
tree with a piece of the live bark of another. | 


The operator takes from a tree of the same genus 
or species as the wounded tree a. piece of bark ra- 
ther larger than the wound, forms it into a regu- 


lar shape, cuts a vacancy in the bark round the | 
wound of exactly the size and shape of the piece, 

fits the piece into the vacancy, fastens it on with | 
a ligature, and closes the edges with grafting | 
wax or clay. The wood formed immediately be- | 
low the piece is of the species of tree from which — 


the piece was taken; and, in consequence, by 


means of mere escutcheon budding without an | 
eye, patches of several kinds of wood might be © 


formed upon one tree. 


Budding with an eye and a circular escutcheon | 


is practised to equalize the distribution of flower- 
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buds over a plant, by removing some from parts 
where they are crowded to parts where they are 
few and distant. The operator, with the point 
of a penknife, cuts out a small bud, leaves a nar- 
row rim of bark around it, and a small attached 
portion of wood ; he makes a vacancy in the bark, 
at the place to be budded upon, of the same size 
and shape as the bud and its rim, and cuts in 
the wood a hole of the same depth as the small 
piece of wood attached to the bud; and he then 
adjusts the wood and its accompaniments exactly 
into the cavity and hole, fastens it on with a 
ligature, and covers its edges with grafting-wax. 

Escutcheon budding with wood under the bark, 
is the method most generally practised in Euro- 
pean nurseries, and serves the purposes of pro- 
pagation in nearly the same manner as grafting. 


| The operator, with a grafting knife, makes a deep 


and transverse incision above a healthy and vig- 
orous bud; he withdraws the knife, and so reap- 
plies it as to bring away a strip of bark, three or 
four lines broad, an inch or an inch and a half 


long, terminating in a point at the bottom, and 


having the eye of the bud situated about third 


| way from the top; he cautiously removes the 
| stipules, prickles, or appendages of any other 


kind which may happen to accompany the peti- 


_ole; he, with the point of the grafting-knife, 


takes away so much of the adhering wood of the 


_ bud or escutcheon as to leave only a small piece 


immediately under the eye; he next makes an in- 
cision in the bark of the stem to be budded, and, 


| by means of an ivory blade, separates, to the re- 


quisite distance, the adjoining part of the bark 
from the wood; he inserts in this the prepared 
bud or escutcheon, and gently pushes it down- 
ward into exact adjustment beneath the separated 
bark; and, as in the preceding methods, he fin- 
ishes by fixing with a ligature, and covering with 
grafting-wax. 

Escutcheon budding with a growing bud, is 
performed in the same manner, and with the 
same specific object as the preceding method, ex- 
cept that the bud selected is in a pushing or de- 
veloping condition, that, as soon as the escut- 
cheon is inserted, the head of the stock is cut 
off, and that, afterwards, all buds upon the stem, 
additional to that of the escutcheon, are rubbed 
off the instant they appear. This method, when 
practised in the spring, forces the bud into im- 
mediate development, and in consequence saves 
a year in the growth of its shoot. Yetif it be 
not dexterously and very nicely performed, so as to 
effect an almost instant organic union between the 
tissues of the escutcheon and those of the stem, 
the sap of the plant, having no outlet by either 
the bud of the escutcheon or its own proper buds, 
accumulates in the interior tissues, gorges them 


| to repletion, and chokes them to death. When 


this method is practised later than July, the young 
shoot of the escutcheon is almost always killed 
with the frosts of winter, and, in very many in- 
stances occasions the death of the stock. 


—_—__ 


Escutcheon budding with a dormant bud, is 


the method generally practised in the nurseries | 
of Great Britain. It is the same in manipulation, | 


or art of execution, as the preceding method ; but 


it is performed in August, an escutcheon with | 


the most embryo kind of bud is used, and, in 
order to prevent the development of the bud till 
next year, nothing is cut away from the stock 
till the following spring. Though longer in tak- 


ing effect than the preceding, it is more certain | 
of success; and when it fails, it does not injure | 


the stock. . 


Escutcheon budding without the wood, is quite | 


the same in both process and object as the pre- 
ceding methods, except that no more of the at- 
tached wood of the escutcheon is suffered to re- 
main than a mere speck immediately beneath 
the eye. Theadhering wood is removed by hold- 
ing the escutcheon firmly between the finger and 
the thumb of the left hand, and applying the 


knife with a jerk of the right hand. This me- | 
thod can be practised with either the growing | 


bud or the dormant bud; and it is peculiarly 
suitable for orange-trees, and for all shrubs and 
trees with hard timber, such as hollies, myrtles, 
and all analogous species, whether indigenous or 
exotic, 


Escutcheon budding with pincers, is practised _ 
with old trees, whose thick, rugged, and broken | 


bark is not manageable by the ordinary methods. 


The operator, with a pair of pincers made for the | 
purpose, or with the blade of a grafting-knife, | 


takes off a plate of bark, having a vigorous shoot 


in its centre; he pares its edges into a smooth | 


outline and precise shape; he, with the pincers, 
removes from the stock to be budded upon a plate 
of bark slightly less than that of the escutcheon, 


and pares the consequent cavity into exact shape | 


and adaptation for the reception of the escut- 


cheon; and he then adjusts, fastens, and cements | 


in the same manner as in the other methods, 


Escutcheon budding with the eye turned | 
downward, is practised upon fruit-trees with the | 


design of so accumulating or stagnating their sap 


as to occasion an enlargement of their fruit. | 


The escutcheon is so cut and adjusted, that, 
whether the incision inthe stock be made in the 
usual manner or like an inverted J, the point of 
the eye is turned downward. ‘The shoot, in con- 
sequence, commences its growth in the opposite 


to the natural direction; but it soon assumes its | 
proper position, and renders the design of this pe- | 


culiar method of budding altogether nugatory. 


Reversed escutcheon grafting, is the principal — 
method practised in the south of Europe for mul- | 
tiplying orange-trees, and is suitable for the pro- — 


pagation of all trees which abound in gummy 
sap. The escutcheon is cut in the form of an 


acute triangle, with the apex or point above the | 
bud; the incision in the stock is made in the | 


form of an inverted J,, or with the transverse cut 
below and the longitudinal one above; and the 
fixation of the escutcheon, as in other methods, 
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is effected by ligature and wax. Yet under the 
coolness and moisture of the ordinary climate of 
Great Britain, the wax may be dispensed with in 
both this method and the three or four preceding 
ones. 

The budding of resinous trees, is adapted to 
trees which have resinous Juices or which abound 
in gummy sap. An incision in the form of a 


T, as if for an ordinary bud, is made in the bark. 


of the stock; a double incision is then made 
obliquely, and to the depth of nearly a line, 
about two lines or two lines and a half from the 
upper part of the T, and the escutcheon is pre- 
pared and adjusted in the ordinary methods. 

Covered budding is an intricate and compli- 
cated method characterized by extreme precau- 
tion against failure, and adapted to the case of 
rare and delicate trees. The escutcheon is pre- 
pared and inserted in the usual manner; it is 
cautiously and gently fixed with merely a cover- 
ing of grafting-wax round its lines of junction, 
and without the use of any ligature; a piece of 
bark from another tree is pierced with a hole 
through its centre, and so adjusted over the es- 
cutcheon as to cover the whole of it except the 
bud, and to let the latter peer through the 
hole; and ligatures are tied over the bark, above 
and below the bud, to hold all firm. 

Budding with a square escutcheon was, at one 
time, commonly and successfully practised; but 
it is a tedious method, and has passed generally 
into disuse. A transverse incision, four or five 
lines in length, is made in the stock ; two longi- 
tudinal incisions, parallel to each other, and four 
or five lines in length, are made downward from 
the ends of the transverse one; and the square 
of intermediate bark is raised and folded down. 
A square escutcheon, with a good bud in its cen- 
tre, is provided, and fitted precisely into the bared 
part of the stock; the plate of bark, which was 
hanging down, is so raised over the escutcheon 
as to cover it up to the eye; and the graft- 
ing-wax and ligature are applied as in other 
methods. 

Escutcheon budding with a portion of terminal 
buds, is peculiarly adapted to such rare trees as 
have scaly buds and opposite branches. A piece, 
six or eight lines in length, of the top of a ter- 
minally budding branch, is so split in two as to 
divide the terminal bud exactly through the 
middle; and an incision in the form of a T is 
made in the stock, and the half-bud inserted and 
adjusted in the usual manner. The growing 
bud is always far preferable to the dormant one 
for this method; and, when great economy of 
the means of propagation is desirable, the ter- 
minal bud may be split into four, so as to make 
four buddings. 

Annular flute budding is peculiarly suitable 
for the propagation of walnut trees, and of all 
rare trees with hard wood, such as the American 
oaks and chestnuts. A ring of bark with a bud 
en it is made on a branch of the tree to be pro- 
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pagated exactly as thick as the intended stock, 
and this ring is detached by being once split or 
cut perpendicularly, and then raised all round 
with the spatula-like handle of the budding- 
knife. A ring of bark of precisely the same 
breadth, either with or without a bud, is de- 
tached from the stock. The ring hon the 
branch is precisely adjusted to the vacant belt 
round the stock, and made tight with grafting- 
wax or grafting-clay; and neither the head nor 
the branches of the stock are cut away till the 


budding belt has become united to the wood. 


This method is most suitably practised either at 
the time of the greatest movement of the sap in 
spring, or at the end of the greatest movement 
in August. One great recommendation of it is, 
that it never mutilates the stock ; for where the 
budding belt fails, the natural growth of the 
stock’s bark heals the whole of the wound, and 
forms a new cortical surface. A slight modifica- 


tion of it, called split flute budding, is most fre- . 


quently necessary ; but this differs from annular 
flute budding only in the budding-ring of bark 
being taken from a branch somewhat thicker 
than the graft-stock, and in a longitudinal stripe 
being cut from it to make it exactly fit. 

Tube budding, or flute budding by close con- 
tact, is principally practised in the south of 
France for propagating walnuts, chestnuts, figs, 
mulberries, and other trees which have a thick 
bark and an abundant pith. The head of the 
stock is cut off, and a tube or unsplit belt of 
bark, two or three inches in breadth, is removed. 
A shoot or branch of the tree to be propagated 
is cut through at a part of precisely the same 
thickness as the cut part of the stock, and hav- 
ing immediately below it two or three good buds; 
a tube, containing these buds, and not so broad 
as the tube from the stock, is removed from the 
branch; this tube is placed upon the stock in 
the room of the one taken away, and is made to 
fit'exactly, all round, to the edge of the remain- 
ing bark; and the part of the stock which pro- 
jects over it is split into shreds, folded over the 
bud-tube, and made fast in that Position with a 
covering of grafting-clay. 

Common flute budding is very Benevally prac- 
tised both in France and in Germany. ‘The 
head of the stock is cut off, as in the preceding 
method; but the portion of bark which, in that 
method, would be removed in the form of a tube, 
is, in this method, cut downward into four or 
five longitudinal stripes, which are turned down, 
and left attached to the tree. A tube with buds 
is provided and adjusted exactly as in the pre- 
ceding method, except that it is so broad as to 
fit nearly up to the top of the decorticated part 
of the stock. The stripes of bark which were 
turned down on the stock are raised over the 
bud-tube, and fastened with a ligature at the 
top.—Another method, called flute budding in 
shreds, with the stock cut obliquely, is closely 
similar to the two preceding methods. 
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BUDDLEA. A genus of ornamental shrubs, 
of the figwort tribe. The species longest known 


-in Britain grows indigenously in Jamaica and 


most of the American islands. Its stem rises to 
the height of ten or twelve feet, and is thick, 
woody, and covered with a grey bark ; its 
branches deflect from the upper part of the 
stem, are numerous, and come out in opposites ; 
its leaves also come out in opposites, and are 
oval, serrated, and covered on their under sur- 
face with a brown hairy down; and its flowers 
have a yellow colour, and are produced at the 
ends of the branches in long close spikes, branch- 
ing out into clusters. One deciduous and hardy 
species, about 15 feet in height, and producing 
orange-coloured flowers in May and June, was 
brought, in the latter part of last century, from 
Chili; and nine tender evergreen species have 


| been introduced, principally during the last 


twenty-five years, from Nepaul, Java, Madagas- 
car, the Cape of Good Hope, Brazil, and Mexico. 

BUFFALO, — scientifically Bos Bubalus. A 
quadruped of the ox tribe. It has, for a long 
period, been domesticated in India; and it has 
been diffused thence into various countries of 
Asia and Africa, and into Greece, Italy, and 
Spain. It is at once a heavier, a clumsier, and a 
stronger animal than the Bos Taurus or common 


European ox. Its limbs are short, thick, and mas-_ 


sive; its body is bulkier than that of our bull; 
its hide is coarse, thick, and clothed with black 
wiry hair; its head is large, its forehead convex, 
and its muzzle projecting ; its ears are large and 
pendulous; its eyes are sparkling and fierce; its 
horns are long, compressed, and turned so far 
back as to be unfit for forward goring; and its 
tail is slender and long. It is so bold in temper 
as not to be easily tamed or managed; and yet 
is so athletic and enduring as, in some countries, 
to be of great domestic value. It often fights 
and sometimes vanquishes the tiger in India ; 
it exists in both a wild and a domesticated state 
in many parts of continental Asia, in some of the 
East India Islands, and in the Calabrian high- 
lands and pestiferous marshes of southern Italy ; 
it acts a valuable part in the splashy agricul- 
tural labours of China, and in the wet and dreary 
rice cultivation of the Ghauts; it forms herds of 
high price in hot pestiferous marshes, and in 
some other repulsive situations where no other 
description of agricultural stock can exist ; and 
it acts as an invaluable beast of burden and of 
draught in trackless districts of Asia, in wild 
wastes of Africa, and in marshy plains of Cala- 
bria which, but for its aid, would be impervious 
to traffic and almost untraversable by man. Its 
flesh is hard and unsavoury, and yet is much re- 
lished in many parts of the Hast; and the milk 
of the female is singularly rich, and yields a con- 
siderable proportion of butter. 

“The common buffalo,” remarks Professor Low, 
“was early known in Egypt and Greece. He was 
introduced, it is supposed, about the seventh 
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century into Italy, and is now an important ani- 
malin the rural economy of that country. He 
is used by the Italians as food, and as the beast 
of labour, and may be said to form the riches of 
the inhabitants in many parts of the country. 
He prefers moisture and the rank herbage of 
marshes. The milk of the female is good ; but 
the flesh is held in less esteem than that of the 
common ox. The pace of the animal is slow; 
but from the low manner in which he carries his 
head, throwing the weight of his great body for- 
ward when pulling, he is well suited for heavy 
draught. But this is not a property sufficiently 
important to cause the introduction of the buf- 
falo into the agriculture of Northern Europe ; 
and he is not likely, therefore, to be carried be- 
yond the countries where he is now reared.” 
breed of buffalo cattle was introduced, about 
twenty-five years ago, to the Duke of Northum- 
berland’s beautiful park at Alnwick; and, though 
the bull died soon after his arrival, a fine cross 
with the Highland kyloe, strongly characterized 
with the peculiarities of the buffalo race, con- 
tinues to be preserved. The flock is usually kept 


_up to the number of about thirty individuals ; 
and is not permitted to have, at any one time, | 


more than one or two bulls. “They have pro- 
miscuously bred among each other, care being 
taken to preserve those for breeders which most 
resembled the originals, the size of the character- 
istic hump on the shoulder being the principal 
guide. They are treated in a great measure like 


the other cattle, only, from their wild nature, no | 


attempt has been made to handle them. During 
severe weather, or a storm in winter, they have 
a hovel to run into; and although they do not 
seem to bear the cold climate so well as one of 


i 


their progenitors, the kyloes, they are usually | 


very healthy. When the calves are dropped, the 
mother endeavours to secrete them among the 
long grass for a few days, like other wild cattle, 
so that the herdsman has to watch the place, and 
a favourable opportunity, to castrate or spay 
them. They are good graziers ; the young ones 
getting into excellent condition in the summer ; 
and although they evidently lose flesh in the 


winter, yet by the time they are killed in the | 


fall of the year, when four or five years old, they | 


are very good beef. The meat is finely marbled, 
and well-flavoured,” 
The Cape buffalo, Bos caffer, has sometimes 


been mistaken for the common buffalo, but is | 


very different both in appearance and in disposi- 
tion. It has never been domesticated nor tamed 
to labour. Its horns are very remarkable, not 
for their extraordinary length, but for their roots 
and base, rugged and uneven, being so unusually 
broad as to cover the whole forehead, and to im- 
part to it, says Burchell, the appearance of a 
mass of rock. The expression of the animal is 
savage and malevolent. Its bulk exceeds that of 
the ox; for though its height is not much great- 
er, it is more robust and strongly built. Its 


| up and rushed headlong upon him. 
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muzzle, when young, is but thinly covered with 
hair, the withers are high, the tail short. This 
buffalo is found in abundance, or rather, used to 
be found, in Southern Africa, and thence stretches 
into the interior along the east coast as far as 
has hitherto been explored ; and this is its only 
known locality. All travellers are agreed it is 
dangerous to intrude incautiously into the haunts 
of the buffalo, as it is easily irritated, and rushes 
with blind fury against the object of offence, 
bearing all before it. In its native regions it is 


| killed in pitfalls, like many of the larger game, 


by the natives, but the European makes use of 
the rifle alone. The following account of a buf- 


| falo-hunt is very characteristic of the animal. A 


party of boors had gone out to hunt a herd of 
buffaloes, which were grazing on a piece of marshy 
ground. As they could not conveniently get 


| within shot of the game without crossing a part 


of the marsh, which did not afford a safe passage 
for horses, they agreed to leave their steeds in 
charge of their Hottentots, and to advance on 


| foot, thinking that if any of the buffaloes should 


turn upon them, it would be easy to escape by 
retreating across the quagmire, which, though 
passable for man, would not support the weight 
of a heavy quadruped. They advanced accord- 
ingly, and under covert of the bushes, approached 
the game with such advantage, that the first vol- 
ley brought down three of the fattest of the herd, 
and so severely wounded the great Bull leader, 
that he dropped on his knees, bellowing furiously. 
Thinking him mortally wounded, the foremost of 
the huntsmen issued from the covert, and began 
reloading his musket as he advanced to give him 
a finishing shot ; but no sooner did the infuriated 
animal see his foe in front of him, than he sprang 
i The man 
throwing down his heavy gun, fled towards the 


| quagmire ; but the beast was so close upon him, 
|| that he despaired of escaping in that direction, 


and turning suddenly round a clump of copse- 
wood, began to climb an old mimosa tree which 
stood at the one side of it. The raging beast, 
however, was too quick for him, bounding for- 
ward with a roar, which my informant described 
as being one of the most frightful sounds he ever 
heard, he caught the unfortunate man with his 
horns, just as he had nearly escaped his reach, 


| and tossed him into the air with such force, that 


the body fell dreadfully mangled into a cleft of 
the tree. The buffalo ran round the tree once or 
twice, apparently looking for the man, until 
weakened with the loss of blood, he again sunk 
on his knees. The rest of the party recovering 
from their confusion, then came up and despatched 
it, though too late to save their comrade, whose 
body was hanging in the tree quite dead. 
BUFFONIA. A small genus of herbaceous 
plants, ofthe carnation tribe. The annual or slen- 
der-leaved species, Buffonia annua or Buffonia ten- 
urfolia, is a rare and curious annual weed of the 
sea-coasts of England. Its root is slender and 
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fibrous; its stem is smooth, round, and about six 
inches high ; its leaves are awl-shaped and three- 
ribbed; and its flowers are white, solitary, erect, 
and small, and appear in June.—The perennial 
species, Buffonia perennis, was introduced about 
thirty years ago from France. It is perennial- 
rooted, and carries a white flower in June and 
July. Two other species have been scientifically 
described. The genus is named after the cele- 
brated naturalist Buffon. 

BUG (Buieut). See Apuis. 

BUGLE,—botanically Ajuga. A genus of or- 
namental herbaceous plants, of the labiate fa- 
mily. The common creeping species, Ajuga rep- 
tans, grows wild in moist situations, particularly 
in moist woods and coppices, in Britain. An old 
account of it succinctly describes it, as “a low 
weed with two kinds of stalks; round creeping 
ones, which strike root at the joints ; and upright 
square ones, hairy on two of the opposite sides, 
alternately from joint to joint bearing loose spikes 
of blue labiated flowers, of which the upper lip 
is wanting; the leaves are somewhat oval, soft, 
slightly cut about the edges, and set in pairs at 
the joints.” The flowers are scentless, and bloom 
in May and June. The plant is hairier in moun- 
tainous situations than in valleys. Two varieties 
of it, the white-flowered and the red-flowered, A. 
r.alba and A. 7. rubra, are recognised in syste- 
matic botany ; and the former of these abounds 
in the Isle of Wight. 
dicinal reputation among the peasantry of France; 
yet, except some little astringency in its roots, it 
possesses no property which can apologize for 
that reputation. Its old names among the Bri- 
tish peasantry are sicklewort, middle-compound, 


and herb-carpenter.—The alpine species, Ajuga | 
alpina, grows wild on the mountains of England, | 


and is a beautiful perennial, of similar height, 


habits, and colour of flower to the common creep- | 


ing species.—The pyramidal species, Ajuga pyra- 
midalis, grows wild on the mountains of Scot- 


land, has only about half the height of the two |. 
preceding species, and produces a purple flower | 
in May and June.—The ground pine species, | 


Ajuga chamepitys, is an annual weed of the sandy 
fields of England, and bears yellow flowers from 
April till July.—tThe first, the second, and the 
third of these native species, and also the orien- 
tal and the Genevese, long ago introduced from 
respectively the Levant and Switzerland, are 
somewhat commonly cultivated as ornamental 
flowering plants in British gardens. Five other 
hardy exotic species are sometimes met with in 
Britain ; and six or seven additional but unin- 
troduced species have been botanically described. 

BUGLOSS. See Ankaner. 

BUGLOSS (VirEr’s),—botanically Hehium. A 
large genus of ornamental and extensively diffused 
plants of the borage family. One species is a na- 
tive of Great Britain ; about sixty species have 
been introduced from foreign countries; and 
about twenty other species are known to botan- 


This plant has a high me- | 
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ists. About a dozen of the introduced species] BUGWORT,—botanically Ovmicifuga. A ge- 
are hardy annuals ; eight or nine are hardy bien- | nus of perennial-rooted herbaceous plants, of the || 
nials ; two are greenhouse evergreen herbs; and | ranunculus tribe. The fetid species, Comicifuga 
the rest are greenhouse evergreen shrubs. Many | fwtida, formerly called Actwa cumicifuga, is a me- 
of the greenhouse species are eminently beauti- | dicinal plant, and forms the type of the genus. 
ful; but only two, Z. grandiflorum and L. longi- | It takes its name of cimicifuga from two words 
folium, seem to be very generally known. Some | which indicate its supposed principal quality, and 
of the annual and the biennial species, though | signify “to drive away bugs.” It isa native of || 
pretty enough in the flower, have a coarse, bulky, | Siberia, grows to the height of about four feet, | 
untameable appearance in the plant; and yet | and produces a light yellow flower in June and || 
the two annuals, H. wiolacewm and E. orientale, | July—Three species have, somewhat recently, | 
and the two biennials, Z. cretiowm and L. vtalicwm, | been introduced from North America; and one 
obtain considerable favour. of these, Cimicifuga americana, called by Decan~ | 
The common species, Hchiwm vulgare, is a bien- | dolle Actwa podocarpa,is cultivated as an orna- | 
nial, and grows wild in rubbish and old walls, in | mental plant. | 

gravelly and stony fields, and particularly in dry| BUILDINGS. See Farm-Buinprnes. 
waste grounds, in many parts of Great Britain.| BUISTING. See Branpina. | 
It is all profusely covered with prickly bristles} BULB. A roundish vegetable body, usually | 
and intermixed stiff hairs. The stems are two | in the form of a depressed and round-based cone, | 
| feet long, and either erect or spreading; the | intermediate in constitution between a seed and | 
| 


| 
| 
| leaves are alternate, lance-shaped, dull green, | a root, and sustaining the several characters or 
single-ribbed, and tapering at the base ; and the | serving the various purposes of an epitome of a | 
flowers grow in numerous crowded clusters, are | plant,a hybernaculum or winter-case around the | | 
pink in the bud and blue or purple in full de- | embryo of a plant, a storage of nourishment for | 
velopment, have a very showy appearance, and | the early and even entire growth of a plant, and | 
bloom in July and August. A white-flowering | an organic contrivance for a plant’s propagation 
variety is systematically recognised under the | in the peculiar manner of offsets or young bulbs. 
name of L. v. fore albo. An account of this spe-| A bulb is very generally but quite erroneously | | 
cies, written about a century ago, says, “ Bees| regarded as a root. The bulbs of a few species | 
are very fond of the viper’s bugloss; and there is | are produced on the stems, and therefore do not | 
reason to think that this plant, assisted by the | even occupy the position of roots; and the great — 
culture of a skilful gardener, may receive, per- | majority of bulbs, though naturally immersed in | 
haps, as many improvements as the auricula did. | the soil or in water, produce roots from below 
Its branches will rise to the height of three feet ; | and stems from above in a manner closely analo- 
and no vegetable would better adorn flower-pots | gous to the radicle and the plumule growths of 
in large chimnies ; for if the water be changed, | seeds. A fleshy disk, or knob, or tubercle, or an- 
| it continues blowing near a fortnight after cut- | nular projection may be observed at the base of | 
| ting. Its ultramarine blue colour, is the finest | every bulb; and this constitutes both the cradle | 
that can be seen ; and the stalks are garnished | and the attachment of the true roots; and, when | | 
with flowers from top to bottom. Dyers might, | placed in contact with soil or water, according 
perhaps, extract an useful tincture from the|to the nature of the plant, it sends down the 
roots.” roots, sometimes in the form of multitudinous || 
BUGLOSS (Winp),—botanically ZLycopsis. A | filiform fibres, sometimes in that of numerous | 
genus of plants of the borage tribe. The botani- | moderately strong radicles, and occasionally in 
cal name Lycopsis signifies “the face of a wolf,” | that of comparatively long and powerful vege- 
and alludes to the form of the flowers. Thecommon | table cords. The great body of the bulb consists | 
or corn-field species, Lycopsis arvensis, called by | of the embryo of the plant, and sometimes of na- | 
Decandolle Nonea arvensis, isa handsome annual, | scent bulbs, lodged within a comparatively large 
and grows wild in the corn fields, dry banks, and |.and very bulky mass of conservative and nutri- 
| 
| 


waste grounds of Great Britain. Its root is| ent matter, in the form of either convergent and 
small, tapering, and whitish ; its stems are rough, | imbricated scales, or of concentric coats or layers, 
round, erect, solid, bristly, black-spotted, and | or of an apparently solid and homogeneous mass 
about 15 inches in height; its leaves are bristly | of vegetable flesh. A bulb with convergent 
and light green; and its flowers are bright blue, | scales, such as that of the common white or 
and bloom from May till August. It is some-| orange or martagon lily, is designated scaly or 
times called ox-tongue, and is occasionally used | squammose,—Bulbus sguammosus; one with con- 
like borage in cool tankards ; and it was formerly | centric layers, such as that of the onion, the nar- 
employed in decoction as a medicinal drink for | cissus, or the hyacinth, is designated coated or 
nurses. Five species, all hardy annuals, but of | tunicated,—Bulbus tunicatus; and one with an 
no particular interest, have been introduced from | apparently dense and undivided mass of vegeta- 
Teneriffe, the Levant, Caucasus, and the south of | ble flesh, such as that of the crocus or the col- 
Kurope; and eight or nine other species are | chicum, was formerly designated by all botanists 
known. and is still designated by some a solid bulb, yet 


is now systematically regarded as merely a mo- 
dification of the tunicated bulb. The scaly bulb, 
though having an epidermis round each of its 
scales, possesses no coat or covering round its 
general mass, and is therefore called a naked 


bulb; and the other kinds of bulbs, whether con- 


sisting of concentric layers or of an apparently 
solid mass, are invested all round with a strong 
and fibrous membrane, and are therefore said to 
be clothed or tunicated. All bulbs propagate 
their species by forming offsets or young bulbs, 
which ultimately and spontaneously detach them- 
selves from the parent bulb, and become new and 
independent individuals. Some, as the crocus, 
perfect their offsets, and perish, in a single season ; 
and some, as the tulip and the hyacinth, perfect 
their offsets by slow degrees, produce them in a 
series of generations, and live through a long series 
of years. Some, when allowed to lie for years un- 
molested in the ground, accumulate their offsets 
above them, so as eventually to raise them above 
the soil; some accumulate their offsets below 
them, so as eventually to bury them at an un- 
congenial and perilous depth below the surface ; 
and most accumulate their offsets around them, 
so as eventually to form such a dense mass as to 
starve and choke one another into dwarfishness 
and decrepitude. Some offsets, as those of lilies 
and colchicums, are radical, or issue from the 
axil of the coats or scales, or from the surface of 
the radical plate; and some, as those of dentaria 
and bulbifera, are cauline, or issue from the axil 
of the leaves or umbels. The leaves of a bulbous 
plant are perfected at the apex, or receive their 
increments of growth at the base or in contact 
with the bulb; and the roots or radicles are 
perfected at the lower extremity, or acquire 
their increments of growth at their terminat- 
ing points. If, for example, a small piece of 
thread be passed through the leaf of a narcis- 
sus, it will be carried steadily upwards as the 
leaf elongates ; but if it be passed through a ra- 
dicle of the same plant, it will remain quite sta- 
tionary, even though the radicle should attain 
twentyfold the original length. Dr. A.T. Thom- 
son, who made a series of phytological experi- 
ments on this last topic in 1823, concludes, “ that 
the sap must be raised to the apex of the leaf, in 
order to undergo that change which is necessary 
to render it, on descending, fit to be assimilated 
into the substance of the, bulb, and that it is from 
this altered sap that the increase to the leaf is 
derived ; or, in other words, that the apex of the 
leaf, in bulbiferous plants, performs the same func- 
tion as the entire leaf in trees and shrubs.” 

The economy of bulbs, while evidently of great 
interest, has been the subject of much conflicting 
and obscure discussion among phytologists ; and, 
in some respects, continues to be badly or not at 
all understood by the great majority of culti- 
vators. Buta recent report of some experiments 
and observations by the Italian naturalist, Dr. 
Augustus Trinchinetti, places this topic in a 


BULB. 


comparatively clear light, and dissipates much 
of the obscurity in which it was formerly in- 
volved. The bulb of Crocus sativus was selected 
as the subject of Dr. Trinchinetti’s immediate 
experiments, and treated by him as a fair speci- 
men of the whole great family of bulbs. This 
bulb, as examined in its dormant state, is com- 
posed of a parenchymatous starchy substance, 
and consists of a flattish, globular, central body, 
and of dry, loosely-fibred coats, succeeding one 
another like a series of scales, and forming a se- 
ries of mutually enclosed and gradually larger 
membranous funnels, easily separable from one 
another, but all attached at their base. When 
the funnels are artificially removed, a solid whit- 
ish bulb is observed within them, somewhat com- 
pressed in the upper part, and marked horizon- 
tally with circular lines indicative of the bases 
of the removed funnels or coats. Near the centre 
of this inner bulb, or in the middle of the upper 
part of it, are three or sometimes more cones, 
formed of finer funnel-shaped coats, under each 
of which appears, in the form of a small tubercle, 
the germ of the offset or new bud destined for 
development in the next growth; and all over the 
bulb, without any regularity of distribution, are 
various marks, of different sizes, formed of very 
fine coats, and containing small germs, which are 
destined for development according to the health- 
iness and secretionary power of the parent bulb, 


and which may, in some instances, become abor- | 


tive when the parent bulb is too small or too 
feeble to afford them requisite support. When 


the bulb is cut asunder in its dormant state, it | 
presents to view only a homogeneous milk-white | 


mass, without any apparent organization. When 
it begins to vegetate, it sends out circumferential 
fibrous roots, and developes one or more germs, 
which increase into one or more little bundles, 
each formed of a sheath with enclosed leaves, and 
the largest containing also the flower. A slight 
expansion appears at the base of the little bun- 
dles; and this, when cut through lengthwise, dis- 
covers a smaller bulb, surrounded by coats, the 
exterior ones proceeding from the sheaths, the 
interior ones from the leaves, and both combined 
forming a small solid substance. 

“Tf,” says Dr. Trinchinetti, “when the vege- 
tation has considerably advanced (say about a 
month after flowering), these small bulbs are 
again cut through, and a part of the large bulb 
from which they spring is included in the sec- 
tion, the portion where the coats terminate will 
be found very much increased in size, and also 
divided into two parts of different substances; 
one of which, the germ, is almost of a conical 
figure, with its base uppermost; it has, in its 
centre, one or more tubercles; and its point, 
penetrating downwards, terminates towards the 
centre of the old bulb, where it joins a similar 
part proceeding from each of the offsets, and 
whence the circumferéntial roots have their 
origin. This germ is of a yellowish colour and 


fibrous structure, and forms the central and lower 
part of the little bulb, or base of the flower- 
sheath, which forms above the large bulb. From 
the structure of this part, its position, and the 
circumferential and fusiform roots (which will 
be described presently) proceeding from it, I con- 
sider it as the vital speck or germ of the little 
bundle or sheath which springs from its upper 
part. The other portion which remains to be 
described has the appearance of the old bulb, 
being of a milk-white colour, and of a homo- 
geneous texture, except some threads or filaments 
in one part, which are more or less apparent, 
and which cross it vertically, proceeding from 
each of the tubercles before-mentioned. It has 


| been observed that, as soon as the vegetation 


commences, the offsets of the bulb send down 
from their base or side one or more large fusiform 
roots, which have their origin in the internal 
part or germ of the solid substance above de- 
scribed. Whether these are intended to assist 
the circumferential fibrous roots in the office of 
absorption, need not be discussed here, as it is 
apparent that these latter cannot absorb suffi- 
cient matter for the formation of the offsets; 
and this is proved more fully by observing that 
there are sometimes no fusiform roots when only 
one offset is developed, the circumferential roots 
in that case appearing to be sufficient for its 
nourishment. As vegetation proceeds, the off- 
sets are found to augment in bulk; but when 
observed internally, their germs are found not 
to have increased at all, and that only the parts 
which surround them are enlarged; so that, 
when the bulb is completely developed, the germ 
has vanished, leaving only a faint trace of shade, 
showing where it has been, and which may be 
observed in the lower part of the. bulb. In pro- 
portion as the offsets become larger, the parent 
bulb diminishes, becomes yellow and dried up, 


| presenting only a fibrous cellular structure ; 


which, when the new bulb has attained its ut- 
most growth, becomes black, and dwindles away 
to a very small substance that, sooner or later, 
disappears altogether. The circumferential 
roots decay with the bulb, and the fusiform 
roots also; the leaves become yellow, wither, 
and finally rot off; and their bases, which 
have become the inner coats of the dried bulb, 
with their internal sheaths, remain on the in- 
volucrum of the offset. The bulb thus passes 
on into its dormant state. The newly formed 
bulbs, which at first participated in the vital- 
ity of the old ones, (by means of the prolonga- 
tion of their germs, which united nearly in 
the centre of the old bulb, and were the origin 
of the circumferential roots,) now enjoy an in- 
dividual vitality ; they have no longer any germ, 
as that by degrees has withered, and finally dis- 
appeared ; and these bulbs, in their turn, can 
now only be considered as a mass of matter con- 
taining the germs of the new plants, which are 
to be developed at the next season of vegetation.” 
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The bulb of Gladiolus communis, the bulb of 
Colchicum autumnale, and even the bulb or tuber 
of Corydalis bulbosa or Fumaria bulbosa solida, 
were observed by Dr. Trinchinetti to vegetate 
very similarly to the bulb of Crocus sativus; ex- 
cept that the offsets of the second of these always 
appear at the side of the parent bulb, and, hav- 
ing a free base, produce immediate capillary roots, 


which probably perform the same office as the | 
fusiform roots of the crocus. 

Dry solid bulbs, such as those of crocus, if placed 
on a board or in any other situation, where they 
cannot form roots or obtain nourishment from 
the soil or from water, will sprout with great 
vigour, and, in some instances, will even grow 
so long and so healthfully as to produce flowers ; 
but they gradually become lighter,—they even- 
tually shrink and shrivel,—and, when they have 
expended all or nearly all the starchy matter of 
which their interior substance was composed, both 
they and their shoots irretrievably perish. When 
bulbs of the same class grow in the soil or in water, 
they simply replenish through their roots the 
succcessive portions of their interior starchy mat- 
ter which are consumed in feeding their shoots ; 
and all such bulbs, therefore, additional to their 
functions of forming germs, defending embryos, 
and producing offsets, may be regarded as stor- 
ages of food for the nourishment and mainte- 
nance of their respective species of plants, up to a 
point when reproduction is effected or new in- 
dividuals brought into existence by the matured 
formation of offsets. “ Whether scaly bulbs and 
tubers,” says Dr. Trinchinetti, “are destined by 
nature to perform the same office as solid bulbs, 
I have not yet had sufficient experience to de- 
termine. But as they contain a mucilaginous or 
starchy substance, and as the parts that proceed 
from them abound in a similar kind of mucila- 
ginous matter, and have all the delicacy of tex- 
ture mentioned, and as I have observed that the 
onion, while kept out of the ground, germinates, 
and continues to grow till it has reduced the 
bulb to a congeries of withered coats, that the 
scilla, in a similar situation, will even flower, and 
that the tubers of the potato put out shoots and 
nourish them for some time, I think it may be 
admitted, that not only solid bulbs, but also 
those that are scaly and tuberous, are intended 
to nourish the plant with their substance.” A 
twofold inference of great practical moment to 
agriculture, from this concluding, and, as we 
think, sound doctrine of Dr. Trinchinetti, is that 
potato tubers intended for sets ought not to be 
ripened beyond the mere organic formation of their 
germs, and that, toward the close of winter and 
spring, they ought not to be allowed to sprout 
before being planted, or, in other words, before 
being placed in a situation to form roots for the 
replenishment of the starchy matter consumed in 
the formation of their shoots. How generally have 
farmers and gardeners observed that, at the time 
of digging the most productive potato plants, 


| Cape of Good Hope. 


[ retreat See Se 
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the sets from which they grew are brought up 
in such a state of comparative conservation as 
to indicate that replenishment had long been 
carried on, and that a large proportion of the 
nourishing juices from the roots appeared to have 
passed through the sets? If all bulbs and tubers 
were viewed as not only the seeds or organic 
originators of plants, but as the elaborators or 
stomachs of their root-received food, they would, 
in many instances, experience different treat- 
ment from cultivators than at present, and 
many of the risks, accidents, and deteriorations 
of their culture would probably be lessened or 
even altogether avoided. See the article TusEr- 
ous Roots. ; 

All bulbs, when kept excluded from the atmo- 
sphere, are singularly tenacious of vitality. Either 
a bulb, or a large seed so like a bulb as readily to 


_ be mistaken for one, was found, about seventeen 
| years ago, in the hand of a newly unswathed 


Egyptian mummy, and must have remained in 
that position during at least two thousand years; 
and yet, when placed in the soil, it rapidly 
sprouted and produced a plant. Some bulbs, as 
those of several species of Ad/iwm, are used for 
culinary purposes ; some, as certain varieties of 
scilla and colchicum, are used in medicine ; and 
a vast number enjoy peculiar care and brilliant 


| reputation in the fascinating art of floriculture. 


Bulbous-rooted flowering plants, in fact, are at 
once numerous, conspicuous, and exquisitely 
beautiful or gorgeous members of both the green- 
house and the parterre; and, were all other 
flowering-plants annihilated or forgotten, this 
class alone would fill the hearts of the most en- 


| thusiastic florists with delight, and be an ample 


memorial of the floral glories of paradise. The 
“jilies of the field,” the amaryllides, tulips, hya- 
cinths, and many others are familiar examples of 
the combined magnificence and loveliness of tu- 
berous-rooted plants. 

BULBINE. A genus of ornamental plants, of 
the asphodel family. Though named from a word 
which signifies a bulb, only a small proportion of 
the species are bulbous-rooted. The annual spe- 
cies, Bulbine annua, is a hardy annual from the 
It has a height of only 
eight or nine inches; its leaves are somewhat 
long, succulent, tapering, and flattened on their 
upper side; and its flowers are yellow, grow in 
loose spikes, and flourish in May and June. This 
species and about ten others were formerly in- 
cluded in the genus anthericum. The bisulcate 
is a hardy bulbous-rooted species, with yellow 
flowers, and about a foot high, from New Holland. 


| About twenty other species have been introduced 


to Great Britain, some from New Holland, but 


| most from the Cape of Good Hope; and all these 


require greenhouse culture, while the greater 
number are evergreen herbaceous plants of about 
a foot in height. 

BULBOCASTANUM. See Earru-Novr. 


BULBOCODIUM. A small genus of hardy, | planted for ornament in shrubberies. 


BULLACE-TREE. 


ornamental bulbous-rooted plants, of the melan- 
thium tribe. The spring species, Bulbocodium ver- 
num, is a native of the Pyrenees, and was intro- 
duced thence to Great Britain, during the first 
half of the 17th century. It has a height of only 
three or four inches; and produces a purple 
flower, somewhat like the crocus, in February 
and March. It loves a shady situation, in peat 
mould.—The party-coloured species, Bulbocodium 
versicolor, called in the Botanical Register, Col- 
chicum versicolor, was recently introduced from 
the Crimea, and blooms in autumn.—Bulbocodi- 
um is also the name of a hardy ornamental spe- 
cies of narcissus, which was brought from Portu- 
gal in the former part of the 17th century, and 
which produces a yellow flower contemporane- 
ously with the common daffodil. 

BULL. The full-grown male of the ox species. 
A young male of this species, while sucking, is 
called a bull-calf; from one year to two years of 
age, a stirk or a yearling bull; from two to six 
years of age, respectively a three-year-old, a four- 
year-old, a five-year-old, and a six-year-old bull ; 
and after six years of age, an old bull. A cas- 
trated male is called, after the first year, a stot- 
calf or stirk-stot, and then a steer; and at four 
years of age, he is called a bullock. 

A bull serves chiefly for the propagation of his 
species; and though he may be subjected to the 
yoke, yet he cannot be depended on for working 
quietly, and may, at times, do enormous mis- 
chief by the self-willed and even furious use of 
his prodigious strength. Heis naturally stubborn, 
intractable, and fierce; and, during the bulling 
season, he is absolutely uncontrollable, and often 
ferocious and truculent. A herd of bulls would 
give utter defiance to all skill of man to tame or 
manage them; and even a single bull is not un- 
frequently an object of just terror to a farm or a 
district. But the male of the ox species appears 
to possess all his obstinacy and fierceness in 
strict connexion with the peculiar impulses of 
his sex ; and when he is castrated at an early age, 
he, without any damage to his constitution or 
deterioration of his strength, becomes compara- 
tively tractable, patient, docile, and mild, and 


acquires increasing weight, bulk, unwieldiness, 


and adaptation to the labours of coarse farm 
draught. See the articles Ox and Carrin. 
BULLACE-TREE,—botanically Prunus insiti- 
tia. A wild, deciduous fruit-tree, of the plum 
genus. It grows indigenously in the hedges and 
woods of Great Britain; it usually attains a 
height of about twenty feet; its branches are 
round, irregularly spreading, and generally tip- 
ped with straight, sharp thorns; its blossoms are 
white and rosaceous, and appear in April; and 
its fruit varies in both size and flavour according 
to the varieties of the tree,—some is more or 
less good when dressed, but most becomes much 
deteriorated when not eaten immediately after 
being gathered. The bullace-tree is sometimes 
The prin- 


~ 


| BULLEN. 


cipal varieties of it are the white, the black, and 
the red. 

BULL-BAITING. See Barrine or ANIMALS. 

BULL-DOG. See Dose. 

BULLEN. Hemp-stalks freed from the bark. 

BULLFINCH,—scientifically Pyrrhula. A ge- 
nus of singing-birds, of the fringillide family. 
The common species, Pyrrhula vulgaris, is sta- 
tionary in most parts of Great Britain, and in 
many of the northern, western, and central parts 
of continental Europe, but occurs only as a bird 
of passage in the countries of southern Europe. 
It abounds in the mountain forests of Germany ; 
it prefers the gardens, orchards, groves, hedges, 
‘| and small plantations of Britain to moorlands, 
commons, uplands, or other waste and uninha- 
bited tracts; and, though an universal and de- 
served favourite for both its beauty and its song, 
it works much havoc among some of our choicest 
wild plants, and conducts a mischievous preda- 
tory warfare against the orchardist and the gar- 
dener. It feeds, in winter, on seeds, berries, and 
hips; and, in spring, on the flower-buds of goose- 
berries, cherries, plums, apples, and medlars, 
sometimes making such unsparing devastation as 
to destroy all possibility of a crop. The male 
bird is velvet black, with a tinge of purple, in 
the head, wings, and tail ; fine bluish grey in the 
back of the neck and of the body ; white,.in the 
rump ; roseate, in the cheeks, throat, chest, and 
sides; and pinkish-white, in the margins of the 
greater wing-coverts. The female is much duller 
in the general hues of her plumage, and has only 
a faint tinge of the roseate colour in the chest. 
The nest of the bullfinch is usually constructed 
among low thick bushes or underwood, or on the 
flat foliage of a spruce or a silver fir; and con- 
sists of a basis of birch twigs or other timber- 
spray, and a shallow basket of flexible radical 
fibres. The eggs are four or five in number, pale 
blue, spotted and streaked with pale orange 
brown. The bullfinch has naturally a soft and 
plaintive call-note, inaudible at a little distance, 
and not melodious enough to be entitled song ; 
but he is a brilliant imitator, and possesses a 
powerful memory ; and he can, with comparative 
ease, be accurately taught either the natural 
notes of some of our finest singing birds, or some 
of the most melodious of our artificial airs. He 
is easily tamed also, and may, in a few days, be 
made a familiar pet of the household nursery. 

BULLIMONG. A mixed crop of oats, pease, 
and vetches. Old Tusser, in his ‘Five Hundred 
Points of Good Husbandry,’ says, 


‘* Where water all winter annoyeth too much, 
Bestow not thy wheat upon land that is such; 
But rather sow oats or else bullimong there, 
Grey peasal, or runcivals, fetches, or tare.” 


A recorded settlement of accounts between the 

Rev. John Meadows and one of his tenants in 

1661, says, “Shorter’s hay and corne this yeare 

was all paid in kinde. All that he ought me be- 
I, 


_knapweed genus. 
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fore was six pounds, of which I have received 
three combe, two bushels, and one pecke of bulli- 


mong, and all the hay that now lies in the old 


barne.” 

BULLING. The pairing of the cow with the 
bull. See the article Brenpine. 

BULLOCK. See Butt, Ox, and Carrrez. 

BULLRUSH,—botanically Scirpus Lacustris. 
A perennial, aquatic, cyperaceous plant, of the 
club-rush genus. It grows in streams, clear 
ditches, ponds, and borders of lakes, in many 
parts of Great Britain, usually attains a height 
of about six feet, and produces its apetalous 
flowers in July and August. It is strictly simi- 
lar, in both botanical character and general ap- 
pearance, to the common club-rushes of peaty 
heaths and mountainous heaths; except that it 
is SO gigantic as to measure feet for their inches. 
It is used, in manufactories, for making mats, 
bottoms of rush-bottomed chairs, and other sim- 
ilar articles; and it can be turned to excellent 
account for various purposes on a farm. The 
name bullrush is sometimes applied also to the 
useful British species of the typha genus. See 
the article Cat’s-Tatt. 

BULL’S-FOOT. See Cortsroor. 

BULLWEED,—botanically Centaurea Nigra. 
An indigenous perennial-rooted weed, of the 
It abounds in many of our 
pastures ; 1t is common on the sides of our roads; 
and it too frequently infests our corn-fields and 
disgraces our husbandry. Its stems are round, 
streaked, hoary, and usually about 12 or 18 inch- 
es in height; its root-leaves are oblong and en- 
tire ; its stem-leaves are cut or divided; its 
flowers have a purplish colour, resemble the blue 
bottle or sweet-sultan in shape, and appear from 
May till August; and its seeds are small, oblong, 
reddish, and partly hairy. This annoying plant 
has many popular names,—among others, cock- 
heads, black knapweed, and black matfellow. 

BUMELIA. A genus of shrubs and trees, of 
the sapota tribe. The serrated species, Bumelia 
serraia, is a hardy deciduous fruit shrub, intro- 
duced from Missouri in 1812, usually attaining a 
height of about twelve feet, and producing an 
edible oleaginous fruit of the same family as the 
medlar. The tough species, Bumelia tenaxz, for- 
merly Stderoxylon tenax, is a hardy deciduous 
timber-tree, of about 25 feet in height, intro- 
duced about eighty years ago from Carniola— 
The reclinate, the woolly-leaved, the oblong- 
leaved, and the boxthorn-like species, are hardy, 
North American, deciduous, ornamental shrubs, 
of from three to about twelve feet in height, all 
producing white flowers in the latter part of sum- 
mer or early part of autumn.—A number of ten- 
der species have been introduced to Britain, prin- 
cipally from the West Indies; and two of these, 
Bumelia nigra and Bumelia salicifolia, are held in 


-esteem as timber-trees in their native country. 


Upwards of a dozen other species are known to 


botanists. 
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BURDOCK. 


BUNCH. See Tumour, Fascta, Frurr, and | low, with two light brown cross stripes; her un- 


FLOWER. 

BUNIAS. A small genus of herbaceous plants, 
of the cruciferous family. ‘The oriental species, 
Bunias orientalis, is a native of the Levant, and 
was introduced thence to Britain in the former 
part of last century. It is a hardy perennial, 
and has challenged attention as a forage agricul- 
tural plant. It usually grows to the height of 
about twenty inches; its branches, leaves, and 
general habit of herbage are somewhat similar 
to those of the wild chiccory ; and its flowers are 
yellow, and appear from May till July. It was 
tested as an agricultural plant, and compared 
with other herbage plants, in the Woburn exper- 
iments; and was found to be well adapted for 
mowing, to be less productive than chiccory, and 
to contain, bulk for bulk, the same proportion of 
nutritive matter as red clover.—The erucage 
species, Bunias erucago, was introduced from 
Austria in 1640. It is an annual, grows to the 
same height as the oriental species, and flowers 
in June and July. Its branches are numerous 
and spreading, and incline toward the ground; 
its leaves are glaucous, deeply divided, and al- 
most like those of swine’s cress; and its flowers 
are small, pale-yellow, and produced singly from 
the wings of the leaves toward the extremity of 
the branches.—The only other species at present 
ranked as a bunias, is the rough species, an an- 
nual from Portugal; and other plants formerly 
classed under this genus are now assigned to the 
genera muricaria, octhodium, and euclidium. 

BUNIUM. See Harru-Nor. 

BUNS. Cylindrical stems of any kind; but 
particularly the stems of hemp freed from their 
bark. 

BUNT. See PepprrBRaND and AlcipIuM. 

BUPALUS. A genus of insects, of the moth 
tribe. One of the species, Bupalus piniarius, in- 
fests our pine woods, and often commits great de- 
predations upon the Scotch pine and the spruce 
firs. Towards the close of last century, it made 
enormous havoc in the pine forests of Bavaria, 
Saxony, and Pomerania; and in 1832-3, it ut- 
terly destroyed about one hundred acres of fir- 
trees in the forest of Hagenau near Strasburg. 
Its eggs are laid on the foliage and spray of the 
trees; and its larve are hatched in from four to 
six weeks, and grow and eat till their transmuta- 
tion into chrysalides late in autumn. The insect 
usually appears in June. The male is smaller 
than the female; his body is very slender, and 
about six lines in length; his wings expand 
about an inch anda half; his upper wings are 
dark brown, with a dull yellowish triangular 
spot on each; his under wings are yellowish- 
white, dotted with dark brown, and crossed pos- 
teriorly by two bands; and his antenne are 
brownish-black, and deeply pectinated. The fe- 
male is so dissimilar to the male as to be very 
liable to be mistaken for a different species; her 
upper wings have a ground colour of rusty yel- 


der wings are similar to those of the male, but 
have the markings imperfect and indistinct ; and 
her antennee are simple and filiform. The larva, 
in its earlier stages, is green; but afterwards 
acquires five longitudinal stripes, the dorsal one 
white, and the others white with a greater or 
less degree of yellow tinging. When young, 
it merely breaks the epidermis of the pine and 
fir leaf; but when full grown, it eats the entire 
leaf. The larvee are fondest of young trees; but 
they do not travel in search of food; for when 
they have eaten up all the foliage of a grove or 
district, any of their number which are not ready | 
for transmutation into chrysalides perish. 

BUPLEURUM. See Haru’s Har. 

BUR. The rough, prickly, adhesive seed-ves- 
sel of the burdock. See Burpocx. 

BURDEN. A load, an impost, or a reserva- 
tion of property. In its literal sense of a load, 
a burden is any heavy mass of matter borne 
by man or one of the lower animals; and hence 
all brutes which are accustomed to carry loads 
are called beasts of burden. In the sense of an 
impost, a burden is a tax upon industry, or a 
legal exaction from the profits of labour; and in 
the sense of a reservation of property, it is a 
stipulated or enforced deduction from the in- 
come of an estate. 

BURDOCK,—botanically Arctiwm. A genus 
of herbaceous plants, of the thistle division of 
the composite tribe. The smooth -leaved or 
greater species, Arctiwin lappa or Arctium majus, 
is a biennial weed of Great Britain. It abounds 
in many waste places, and is not unfrequent by 
the sides of roads and in similar situations. Its 
root is simple, spindle-shaped, externally brown, 
and internally white; its stem is succulent, ra- 
mose, and about 3 or 34 feet high; its leaves are 
cordate, undulated, very large, dark green above, 
whitish below, and standing on long footstalks ; 
its flowers consist of purple uniform florets, are 
produced in terminal panicles, and appear in 
July and August; and its fructification comprises 
a punctured receptacle, rough and prickly seed- | 
downs, and quadrangular seeds, and is externally 
armed all over with adhesive prickles which make 
it stick to the clothes of passers-by, and render it 
an implement of frolic and mischief in the plays 
of children. The roots contain inuline; and the 
stems and leaves contain nitrate of potash. The 
roots and seeds possess diuretic properties, and 
are said also to determine to the surface without 
exciting nausea or increasing irritation. ‘They 
have a place, though an obscure one, in the phar- 
macopoeia; and the roots are used in decoction 
by the peasantry of the south of England as an 
antiscorbutic. The leaves are employed in mak- 
ing the green elder ointment, which has long 
been much used by farriers.—The woolly-headed 
species, Arctium bardana or Arctium tomentosum, 
is also a biennial weed of Great Britain; and 
grows in similar situations, and has similar 


BURGLARY. 
habits, appearance, and height, to the smooth- 
leaved species. Both are very cumbrous weeds, 
endowed with very prolific powers of propaga- 
tion, and making war of exactly the same kind 
upon farmers as docks and the larger thistles; 
and they require to be combated by stubbing, so 
as to prevent their going to seed—Another spe- 
cies, called the smaller, growing to the height of 
about two feet, is common as a biennial weed in 
some other countries of Europe.— Burdock is 
also the popular name of a curious annual grass, 
about a foot in usual height, which was intro- 
duced to Great Britain from the East Indies in 
the latter part of last century. This grass con- 
stitutes a genus of itself, and is called by Lin- 
nus Cenchrus lappaceus, and by Desvaux Cen- 
totheca lappacea. 

BURDOCK (Smart). See Burweep. 

BURGLARY. A term in criminal law, sup- 
posed to be derived from the German éurg, ‘a 
house,’ and larron, ‘a thief, or the Latin (afro. 
It is defined to be a breaking and entering the 
mansion-house of another, in the night, with in- 
tent to commit some felony within the same, 
whether such felonious intent be executed or 

| not. This is the modern signification of the 
| term, which formerly applied, also, to the break- 
ing into a church, fort, or town; and the break- 
ing into a church is said, by Sir William Black- 
stone, to be, undoubtedly, burglary. Both 
breaking and entering are considered necessary 
to constitute the offence. The opening a door 
or window, picking a lock, or unlocking it with 
| a key, raising a latch, or loosing any fastenings, 
constitutes a breaking. Likewise, knocking at 
the door, and, on its being opened, rushing in, 
has been so considered. So, if a lodger in the 
same house open and enter another’s room; or if 
a servant conspire with a robber and let him into 
the house, it will be such a breaking of the 
house, as, if done with intent to commit a felony, 
will be burglary. The breaking and entering 
must, however, be in the night, to make it bur- 
glary; and, according to Lord Hale’s opinion, if 
there be enough of daylight in the evening, twi- 
light or dawn for discerning a man’s face, it will 
not be burglary. But this does not extend to 
moonlight, since such a construction would se- 
cure impunity to many burglaries. The break- 
ing open of a barn, shop, shed, or other building, 
is not burglary, unless it be appurtenant to a 
dwelling-house. A chamber in a college, or-in 
the London inns of court, is, for this purpose, 
considered to be a mansion-house. The British 
statute 7 & 8 Geo. IV., cap. 29, makes the punish- 
ment death; and this statute, pursuing that of 
12 Anne, cap. 7, makes the committing a felony 
in a house, and breaking out of it by night, bur- 
glary. This statute of Geo. IV. also alters the 
definition of the crime, by substituting dwelling 
for mansion-house. It also defines what shall be 
considered as part of the house, saying, that no 
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pied with the dwelling-house, shall be deemed a 
part of it for this purpose, ‘ unless there shall be 
a communication’ with the house ‘ by means of 
a covered and enclosed passage.’ This act also 
provides that, “ if any person shall break and en- 
ter a house and steal,” &c., or “ shall steal any 
property in any dwelling- house, any person 
therein being put in fear,” or “ shall steal to the 
value of £5,” he shall suffer death; and it does 
not appear, by Mr. Collier’s edition of the crimi- 
nal statutes, 1828, that any distinction is made, 
in this section, as to the offence being by day or 
night. This crime is punishable, under the 
French code (Penal. lib. 3, tit. 2, c. 2, s. 1, No. 
381, 383), either by death or by hard labour for 
life, according to the circumstances of aggrava- 
tion. 

BURGUNDY PITCH. The resin of the Nor- 
way spruce fir. It is obtained by making inci- 
sions through the bark to the alburnum. Flakes 
of it are formed by concretion at the edges of the 
wounds; they are detached, and fresh incisions 
made, once a fortnight during summer, and they 
are melted with water in large boilers, and after- 
wards strained through coarse cloths under a 
press. The greater portion of the Burgundy 
pitch brought to Great Britain, is imported in 
casks from the neighbourhood of Neufchatel. 
An adulterated kind of it, or artificial imitation, 
is very generally sold in the shops under the 
name of common Burgundy pitch; but this may 
easily be distinguished by its friability, and by 
its want of the proper odour, unctuosity, and 
viscidity. The genuine sort somewhat resem- 
bles yellow resin, but is opaque, unctuous, and 
agreeably fragrant. Burgundy pitch is .some- 


what extensively used by farriers in some of their — 


ointments, and especially in making ‘ charges’ 
and strengthening plasters. 

BURNBAKING, or Burnpeatine. See Parine 
and Burnina. 


BURNET, —botanically Poteriwm: A genus | 
of evergreen herbaceous plants, of the rosaceous | 


tribe. The common or Sanguisorba species, 
Poterium sanguisorba, constitutes a large portion 


of the natural herbage of the South Downs, and | 


grows wild on other chalky hills of England; it, 
at the same time, possesses considerable impor- 
tance in cultivation as both a salad and a forage 
plant; and it gives the botanical name poterium 
or ‘ cup’ to the whole genus, in consequence of 
its being used in cool tankards or cooling drinks. 
Tts stem is angular, smooth, and leafy, and usually 
attains a height of about two feet; its leaves are 
smooth, pinnate, and glaucous - green; and its 
flowers are green, and appear in July,—some of 
them barren, and having elegant crimson stamens 
somewhat like silk tassels. 

The leaves of this plant are used in Britain as 
both a winter and a spring salad, and as a small 
culinary herb; and is in very high esteem as a 
salad among the French and the Italians,—so 
high indeed among the latter, that an Italian 


building within the same curtilage, and occu- 


| 
| 
| 


good butter. 
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‘proverb affirms it to be essential to every good 


salad. It tastes and smells like cucumbers, and 
is therefore used to flavour other salads; and 
produces slightly cheering and even exhilarating 
effects. It naturally delights in calcareous soil, 
yet thrives in either sandy ground or fine gravel; 
and it requires, within the garden, to be culti- 
vated in some kind of decidedly light, and, if 
possible, calcareous soil, both poor and dry. A 
small bed of it is sufficient for a family ; and this 


| ought to be selected in some exposed spot; and, 


if naturally loamy or otherwise rich, it ought to 
be largely impoverished with an intermixture of 
chalk, bricklayer’s rubbish, or sand and gravel. 
When propagated from seed, it may be sown 
either in autumn as soon as the seed is ripe, or 
in any open weather between the latter part of 


| February and the end of May; but when sown 


in spring, it is liable either to fail or to lie un- 
sprung till the following year. It may be sown 
either broadcast, or in drills six inches asunder, 
but, in either case, not more than half an inch 
deep. The plants, when two or three inches in 


| height, may be thinned to distances from one 


another of six inches; and, when fully matured, 
they should be occasionally cut down in summer, 
to promote the growth of young shoots. Slips or 
partings of the roots may also be used for propa- 
gating salad burnet ; and these should be planted 
in September or October, and occasionally watered 
till they become fully established. 

Common burnet, as a forage plant, was at one 
time extolled as of wondrous value, but has 
proved, from manifold experiment and prolonged 
trial, to be of but limited and comparatively 
small importance. It was brought into notice 
as an agricultural plant, about the middle of last 
century, by Mr. Rocque of Walham-Green; and 
it made the same kind of sensation among the 
agriculturists of England, which the fiorin of Dr. 
Richardson made at a later period among the 
agriculturists of Ireland. Even in one of the 
best known works of the justly celebrated Arthur 
Young, published so late as the year 1804, so 
singularly laudatory a passage respecting it as 
the following occurs :—“ Burnet, I am fully per- 
suaded, will prove a very great acquisition to 
husbandry on many accounts, but more particu- 
larly for the following reasons. Burnet is a good 
winter pasture; consequently it will be of great 
service to the farmer, as a constant crop he may 
depend upon, and that without any expense for 
seed or tillage, after the first sowing. It affords 
both corn and hay. Burnet seed is said to be as 
good as oats for horses. I know they will eat it 
very well; judge then the value of an acre of 
land which’ gives you at two mowings ten quar- 
ters of corn and three loads of hay. The seed 
indeed is too valuable to be put to that use at 
present ; though it multiplies so fast, that I doubt 
not but in a few years the horses will be fed with 
it. It will bear pasturing with sheep. It makes 
It never blows or hoves cattle. 
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Tt will flourish upon poor, light, sandy, stony, 
shaltery, or chalky land. Burnet, after the first 
year, will weed itself, and be kept clean at little 
or no expense. The cultivation of burnet is 
neither hazardous nor expensive; if the land be 
prepared, as is generally done for a crop of tur- 
nips, there is no danger of any miscarriage, and 
any person may be supplied with the best seed 
at 6d. per pound.” But the only truly valuable 
properties of burnet as an agricultural plant are 
its adaptation to very poor soils, its sturdy re- 
sistance of the severest frosts of winter, and its 
yielding early spring herbage to stock. Both in 
weight of produce and in proportion of nutritive 
matter, it is much inferior to the clovers and to 
other leguminous herbage plants. When made 
into hay, and when unmixed with other herbage, 
it is coarse and unpalatable. Even in its succu- 
lent or growing state, if uncombined with grasses 
or clovers, it is rejected by all animals except 
when they are voracious with hunger. 
much and profitably grown by stock farmers, 
particularly by upland sheep farmers, as an im- 
portant element of food in the scarce and pinch- 


ing season of early spring; it enjoys a just re- | 


putation as the very best adapted of all known 
forage plants for maintaining a winter verdure, 
and resisting the severest frosts in bleak and ex- 
posed situations; and when grown mixedly with 
the grasses of hill pastures, it is always eaten 
close to the ground by sheep and cattle, and is 


believed to exert upon them the influences of a | 


tonic and an aromatic. When intended for hay 
on low grounds, or for summer pasture on up- 
lands, it ought to be mixed with some of the 
grasses or with white clover; and, when grown 
on very poor chalky soils as the most profitable 
herbage likely to be supported by their semi- 


sterility, it ought to be combined with echinoch- | 


loa crus-galli and small quantities of schedonorus 
pratensis and perennial fescue. About three 
pecks of burnet and one bushel of echinochloa 
cerus-galli are suitable for an acre; and the pro- 
per time of sowing is April. Mr. Young recom- 
mends that about a bushel of burnet per acre 
should be sown in April, with either barley or 
oats, and covered at two harrowings; and he 
teaches also that it may be sown with buckwheat 
in May. 

Several varieties of the common burnet are in 
cultivation, particularly two with respectively 
smoother and less smooth leaves, and a third 


-with larger seeds than either of these two; but 


all are inconstant and merely seminal.— The 
sweet hybrid, the polygamous, and the agrimony- 
leaved species, all hardy herbaceous species, the 
first from France, the second from Hungary, and 
the third from Spain, are occasionally grown in 
British gardens as ornamental plants. The 
tailed species and the prickly species, both small 
evergreen shrubs, the former from the Canaries, 
and the latter from the Levant, may be met with 
in some British greenhouses.—Smith—Miller.— 


It is | 
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Loudon. — Mawe.— Mills Husbandry.— Young’s 
Farmer's Calendar.— Lowe's Agriculture.—Doyle’s 
Husbandry.— British Husbandry.—Society of Gen- 
tlemen’s Complete Farmer. 

BURNET -SAXIFRAGE, — botanically Pum- 
pinella. A genus of hardy, herbaceous plants, of 
the umbelliferous family. Three perennial-rooted 
species grow indigenously in England; six per- 
ennial-rooted species have been introduced from 
various parts of Europe; and one biennial spe- 
cies, the round-leaved, has been introduced from 
the Caucasian mountains. The great species, 
Pimpinella magna, grows naturally in woods, and 
on the sides of banks near hedges in several 
parts of England. Its stems ramify into four or 


| five branches; its lowest leaves consist each 
| of three pairs of heart-shaped leaflets, and a ter- 


minating odd one,—the leaflets sharply sawed, 
and sitting close to the midrib; the leaves of the 
lower part of the stems are similar in shape to 


| the preceding but smaller; the leaves of the 


branches are trifid and short; and its flowers 
have a white colour, are produced in small com- 
pound umbels at: the ends of the branches, and 
bloom from June till August. A seminal variety 
of this species, with red flowers, frequently rises 


| in mixture with the normal plant ; and a perma- 


nent variety with cut leaves, P. m. dissecta, was 


| introduced about forty-five years ago from conti- 
| nental EKurope.—The saxifrage species, Pimpr- 


nella saxifraga, grows naturally on dry pastures in 
many parts of Great Britain. Its stems are 


| nearly a foot in height, and send out three or 
| four slender branches; its lower leaves consist 


each of four pairs of roundish leaflets and a ter- 
minating odd one; and its umbels, flowers, and 


|| seeds are smaller than those of the preceding 
|| species.—The cut-leaved species, Pimpinella dis- 


secta, grows naturally in dry gravelly pastures in 
several parts of England. Its stems are slender 
and about fifteen inches in height ; its branches 
are small, and have a narrow trifid leaf at each 
joint ; its lower leaves consist each of five or six 
pairs of very deeply cut leaflets, and a terminat- 
ing odd one; and its umbels of white flowers are 
small, and consist of several rays standing upon 
pretty long footstalks. 

BURNING OF HEATH. See Hearn. 

BURNING OF LAND. See Parine and Burn- 
ING. 

BURNING OF LIME. See Lime. 

BURNS. Excoriations and inflamed wounds 
inflicted upon animals by fire. They should be 
frequently and very gently washed with a mix- 
ture of equal parts of lime-water and linseed oil. 

BURNT-CLAY. See Asuns and Burnt-Hartu. 

BURNT-EAR. See Branp and Smor. 

BURNT-EARTH. Calcined and incinerated 
coarse soil. It is frequently confounded with 
burnt clay; but may, in every case, be readily 
distinguished by its containing the ashes of ves 
getable matter. The burning of clay is mere 
calcination; while the burning of earth, in the 
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technical sense of the phrase, is both calcination 
and incineration. 


ure, and made the subject of valuation, it is al- 
lowed for according to the quality of the consti- 
tutional ingredients, the mode of burning, and 
the cost of labour and fuel; but, in a general or 
average view, “full tillage is allowed when ap- 
plied on fallow or turnips, and if valued before 
producing a crop,—and half tillage after one 
corn crop,—and after two crops, the valuation 
ceases.’ —Bayldon on Rents and Tillages. 

BUR- PARSLEY, —botanically Caucalis. A 
genus of herbaceous plants, of the umbelliferous 
tribe. The broad-leaved species, Cawcalis latifo- 
lia, is an annual weed of the chalk districts of 
England, and one of the most remarkable and 
handsome plants of the genus. Its stem is 
branched, usually about three feet in height, and 
armed with small ascending prickles; its leaves 
are rough, yet somewhat glaucous; its flowers 
have a bright reddish pink colour, are inversely 
heart-shaped, and appear in July and August; 
and its fruit is armed with double rows of pur- 
plish, straight, rough bristles——The carrot-like 
species, Caucalis daucoides, is also an annual weed 
of the chalk fields of England. Its root is small 
and tapering; its stem is branching, bushy, and 
about 18 inches high; its leaves are nearly 
smooth ; its flowers are red, and appear in June; 
and its fruit is oblong, large, and very hairy.— 
Both of these species are mere weeds, unfit for 
conversion to any other useful purpose than 
manure, and requiring to be pulled up before 
they form their seed. Several hardy exotic annual 
species have at various times been introduced 
from the shores of the Mediterranean and the 
mountains of Caucasus; but they possess nei- 
ther beauty nor utility. 

BUR-REED,—botanically Sparganium. A ge- 
nus of perennial, aquatic, reedy plants, of the 
cat’s-tail tribe. The floating species, Spargani- 
um natans, inhabits the fens of England; the al- 


pine species, S. alpinum, the pools and ditches of | 


the Scottish mountains; the simple species, 8. 
semplex, the stagnant waters of Britain; and the 
branchy species, S. ramosum, the ponds and 
ditches of Britain. The first and the second are 
floating plants; and the third and fourth usually 
grow to the height of respectively 20 and 25 
inches. All are monecious, creeping-rooted, 
and smooth, and produce apetalous flowers in 
July. The herbage of the branchy species is 
softer and more pliant than that of most of the 
reedy plants, and serves well, in combination 
with some of them, for the purposes of package. 
A strong decoction of the unripe fruit is very 
astringent, and has been recommended as a wash 
for old ulcers. 


BURROW. A heap or small artificial mound. — 


“ Peat-burrows” and “stone-burrows” are famil- 
iar applications of the word. 


BUR-TREE, or Bor-Tres. The elder tree. 
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See the article Parine AND | 
Burning. When burnt earth is appliedasa man- | 


| which the drains are filled with bushes. 


082 BURWEED. 
BURWEED,—botanically Yanthiwm. A genus 
of hardy annual plants, of the ambrosia division 
of the composite tribe. The small burdock, 
Xanthium strumarium, is occasionally found on 
dunghills and pieces of very rich moist ground, 
in the south of England. Its root is fibrous; its 
stem is solitary, erect, branched, leafy, coarse, 
shrubby, and about three feet high; its leaves 
are heart-shaped, and stand on long footstalks ; 
and its flowers are green and inconspicuous, and 
appear in July and September. This plant was 
formerly used as an antiscorbutic, but has totally 
lost its medicinal reputation. Six species—three 
of them interesting to the botanist, though use- 
less to the economist—have been introduced 
from other countries. Some one of the species 


| was used by the Greeks to produce a yellow dye; 


and from this circumstance arose the generic 


name Xanthium. 


BUSH. A shrub, or a mass of shrubby plants, 
or a thicket; also, the box of the nave of a wheel. 

BUSH-DRAINING. A kind of draining in 
See 
DRAINING. 

BUSHEL. A measure of capacity for grain, 
pulse, fruit, and many other kinds of dry goods; 
and particularly the ruling or basis measure of 
all corn. The standard or legal bushel in Eng- 
land, from the time of Henry VII. till the year 
1826, was the Winchester bushel; and, by act of 
parliament passed in 1697, a Winchester bushel 
was required to be a round vessel, with a plain 
and even bottom, 8 inches in depth and I8} 
inches in diameter, and, in consequence, to have 
a capacity of 2150°42 cubic inches. This bushel, 
like the imperial one now in use, contains four 
pecks or eight gallons, and is the eighth part of 
a quarter, or fortieth part of a load. 

‘But besides the Winchester or legal bushel, 
several bushels of different dimensions were in 
use within certain districts, and still occasion- 
ally make a figure in the statistics of dry mea- 
sure. The Abingdon and Andover bushel for 
all corn and pulse contains 9 gallons; the Pen- 
rith and Appleby bushel for wheat, rye, and 
pease, contains 16 gallons; the Penrith and 
Appleby bushel for oats, barley, bere malt, 
and mixed malt, contains 20 gallons; the Car- 
lisle bushel for all grain and pulse contains 
24 gallons; the Chester bushel for wheat, rye, 
and some other produce, contains 32 gallons; the 


Chester bushel for oats contains 40 gallons; the 


Dorchester bushel for oats and malt contains 10 
gallons; the Kingston-upon-Thames bushel con- 
tains 8} gallons; the Reading and Wycombe 
bushel contains 8? gallons; the Stamford bushel 
contains 16 gallons; and the Falmouth bushel 
contains, for different articles, variously 16, 20, 
and 21 gallons. The legal coal bushel, appointed 
by statute of 13 and 14 William III. cap. 5, to 
be used in London, Westminster, and every place 
within ten miles of these cities, and generally 


used throughout England previous to 1826, con- | 


BUSHEL. 


tained one Winchester bushel and one quart of 
water, or 2217°62 cubic inches, and was made 
round, with an even bottom, and 194 inches in 
diameter; and, as it was ordained to be heaped 
up in the form of a cone, 6 inches above the 
brim, it gave a space for the coals of 28149 cu- 
bic inches. An act of Henry VII. required each 
of the eight gallons of the legal or Winchester 
bushel of wheat to weigh 8 pounds troy, the 
pound weighing 12 ounces, the ounce 20 ster- 
lings, and the sterling 32 grains. 

The act of Weights and Measures, 5 George 
IV., cap. 74, declared the imperial gallon to be 
the standard measure of capacity, and appointed 
the level bushel of eight imperial gallons to be 
the ruling measure of corn and similar articles, 
and the bushel of eight imperial gallons, heaped 
up in the form of a cone to the height above the 
rim of at least three-fourths of its depth, to be 
the ruling measure of coals, culm, lime, potatoes, 
fruit, fish, and all other dry goods usually sold 
by heaped measure. But by act 4 and 5 William 
IV., cap. 49, which came into practice on the Ist 
of January 1835, the heaped bushel was abol- 
ished. The standard imperial gallon contains 10 
avoirdupois pounds of distilled water, weighed 
in common air of 62° Fahrenheit, the barometer 
standing at 30; or it contains 277:274 or a mi- 


nute fraction more than 277; cubic inches. The | 
imperial bushel, therefore, contains 80 lbs. of | 


distilled water, or 2218'192 cubic inches; and is 
to the old legal or Winchester bushel as 1 to 
‘969447. A general table of the subdivisions and 
multiples of this bushel may be stated thus :— 


4 gills = | pint, containing 343 cubic inches. | 
2 pints —— quate ce 

4 quarts =1 gallon, — Die cas) oe 

2) gallons) =="1 peck, + == 0042 ie 

4 pecks == 1 bushel, — 22192 ae 

8 bushels = 1 quarter, — 104 cubic feet. 

5 quarters = | load, ds sli — — 


One imperial bushel of fine wheat will weigh | 
63 lbs.; but inferior sorts will not exceed 53 lbs. | 
Five | 
such bushels make a sack = 300 lbs.; Eight such | | 


The average weight is rated at 60 Ibs, 


a quarter = 480 lbs.; Forty such, or 5 quarters = 
2400 Ibs. = 15169 ton. Fine oats will weigh 42 
Ibs., ordinary, only 36 lbs. per imperial bushel. 
Fine barley weighs 56 lbs.; good 52 lbs.; and or- 
dinary, 48 lbs. per imperial bushel. A bushel of 
American Indian corn weighs 56 lbs.; and five 
such, or 280 lbs. form a sack; but the average 
weight of European Indian corn is 60 lbs. per 
imperial bushel. 

“Merchants,” says Mr. Stephens, “know the 
weight of grain by its appearance and feel, and 
therefore, by trying the weight of a 4-bushel sack, 
they can easily ascertain whether the grain is in 
as clean a state throughout the whole bag as at 
its mouth. But the introduction of the weight 
has given rise to a species of deceitful dealing as 
regards the public. The purchaser offers a cer- 
tain price for every so many pounds weight of 
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BUSH-HARROW. 


the grain, without direct reference to the con- 
tents of the bushel; and some farmers are in- 
duced to sell on this plan, in the vain hope of 
being able to boast that they have sold their 
grain at such a price, wishing it to be believed 
that the price applies to the true quarter, when 
in fact it is given for so many pounds weight ; 
and to deliver the number of pounds for the 
specified sum, the bushel is heaped. This is piti- 
ful work. The fair and common practice is to 
ask such a price for the grain per quarter, stat- 
ing its weight by the bushel; and of course, the 
heavier the grain, and better the quality, the 
purchaser will give the higher price for it.” 
BUSH-HARROW. A frame of wood inter- 
woven with cut shrubs or with the croppings and 
smaller branches of trees, and used for softly and 
sparsely harrowing grass lands. The frame con- 
sists of two end pieces and three or more cross- 


| bars; and the interwoven bushy matter is of 


such a kind as to present to the ground a dense, 
rough, and brushy surface. The bush-harrow is, 
in many instances, moved upon two wheels, about 
a foot in diameter, and attached to the extremity ; 
but, in other instances, it is dragged along as an 
A frequent substi- 
tute is a common heavy harrow, with strong and 
pliant branches of trees or some hedge-row thorns 
woven through its open squares; and another 
and vastly better substitute is an upright series 
of branches in a frame in the front of the car- 
riage of a common roller. The prime uses of the 
bush-harrow are to spread manurial top-dressings 
sparsely and equally upon grass-lands, or, after 
the removal of the cattle for the season from pas- 
ture-fields, to make an equal distribution of the 
mossy matter, the worm-casts, and the mimic 
heaps of mould which exist upon the surface ; 
and, in either case, it ought, in most instances, 
to be followed by rolling, in order that the land 
may be laid smooth for mowing, that spongy and 
porous soils may be somewhat consolidated, and 
that a firmer and hardier bottom may be given 
to the sward. Now when a series of upright 
branches in a frame in front of the roller is used 
as a substitute for a bush-harrow, the whole pro- 
cess is performed by one horse and one driver, 
while the use of the harrow and the roller as 
separate implements requires two horses and two 
drivers; and when the upright branches are 
somewhat worn, they can be moved farther down 
so as to continue in a regular manner the sweep- 
ing action upon the ground, while the horizontal 
bushy surface of either the formal bush-harrow 
or the common heavy-harrow substitute, soon 
becomes flat and smoothened so as to lose its 
power of spreading the earth. But some imple- 
ments are expressly constructed by the machine- 
maker to perform the work of the bush-harrow. 
See the article Harrow. 

BUSH-VETCH re yotaniealie Vicia sepium. A 
forage plant, of the vetch kind. Its root is per- 
ennial, fibrous, and ramified; its stems are nu- 


BUSTARD. 


merous,—some growing erect from the crown of 
the root, and some rising at various distances, — 
from decurrent or ramose members of the root ; 
its leaves are small and oval, and sit upon mid- 
ribs, each of which terminates in a tendril’; its 
flowers are reddish-purple in colour, have the 
same kind of papilionaceous form as those of the 
common vetch, and appear in the middle of 
May; its pods have a black colour when ripe, 
and are flatter and much shorter than those of 
the common vetch, yet larger in proportion to 
their length; and some of its seeds are speckled, 
some have a clayey colour, and all are smaller 
than those of the ordinary vetches. “Being a 
perennial,” says Mr. Sweyne, “it should seem to 
be a very proper kind to intermix with grass 
seeds for laying down lands intended for pasture ; 
and that it is as justly entitled to this epithet as 
any herbaceous plant whatever, I think I may 
be allowed to affirm, having observed a patch of 
it growing in one attain spot of my orchard 
for these fourteen or fifteen years past. It is 
not only a perennial but an evergreen ; it shoots 
the earliest in the spring of any plant eaten by 
cattle with which I am acquainted, vegetates 
late in autumn, and continues green through 
the winter, though the weather be very severe ; 
add to this, that cattle are remarkably fond of it. 
These peculiarities, it should seem, would make 
it particularly valuable to the farmer as a green 
food for his sheep in the winter and spring, when 
food of that denomination is so exceedingly 
scarce. Indeed, I had often wondered within 
myself, what could be the reason that this plant 
had never found its way into general cultivation 
for this purpose ; but since I have been acquainted 
with some peculiar circumstances attending it, 
my wonder has ceased. From these I collect, 
that the chief reason which has hitherto pre- 
vented its cultivation, has been the very great 
difficulty of procuring good seeds in any quan- 
tity. The pods, I find, do not ripen altogether ; 
but as soon almost as they are ripe they burst 
with great elasticity, and scatter the seeds 
around; and after you have procured the seeds, 
scarce one-third part of them will vegetate, ow- 
ing to an internal defect, occasioned by certain. 
insects making them the nests and food for their 
young.” [The Bath Society’s Letters and Papers, 
Vol. III.] This plant, when grown upon brown 
sandy loam, yields per acre 17,696 lbs. of green 
produce, and 976 lbs. of nutritive matter. It is 
not suited for clayey lands, but retains long and 
steady possession of other kinds of soils. A mow- 
ing of it may sometimes be obtained so early as 
the beginning of March ; and three or four mow- 
ings of it may usually be obtained in the course 
of a year. 

BUSTARD. The trivial name of a species of 
wader belonging to the genus Oézs of Linnzeus, 
and to the family Presstrostres of Cuvier. The 
great bustard, Otzs tarda, is the largest of Euro- 
pean land-birds, the male weighing, on an aver- 
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age, 25 pounds. It is four feet in length, and 


BUTTER. 


flowering plants, of the rush tribe. The two genera 


measures nine feet from tip to tip of the wings. | butomus and limnocharis constitute the natural 


The head and neck are ash-coloured, and there is 
a tuft of feathers about five inches long on each 
side of the lower mandible. The back is trans- 
versely barred with black and bright ferruginous 
colours, and the primaries are black. The tail 
consists of 20 feathers, broadly barred with red 
and black. The belly is white, the legs dusky, 
naked, and without a hind toe. The female is but 
half the size of the male, and has the crown of 
the head of a deep orange colour, traversed by 
red lines; the remainder of the head is brown. 
She otherwise resembles the male except that 
the colour of her plumage is less bright. This 
species 1s found in most of the open and level 
countries of the south and east of England, where 
they are occasionally seen, in autumn, in flocks 
of 50 and upwards. They are very shy and vigi- 
lant, and by no means easy to shoot. They run 
with great speed, and aid their course with their 
wings, like the ostrich. Although they rise on 
the wing with difficulty, they are said to fly 
many miles without resting. They feed on grain, 
seeds, worms, &c., and lay two eggs as large as 
those of a goose: these are of a pale olive tint, 
with dark spots. The nest is merely a hole 
scraped in the earth. They do not wander far 
from their accustomed haunts, seldom going to a 
greater distance than 20 or 30 miles.. Their 
flesh is considered fine eating. 

BUTCHER’S BROOM. See Broom (Burcu- 
ER’S). 

BUTEA. A genus of ornamental and econo- 
mical evergreen Hast-Indian trees, of the pea di- 
vision of the leguminous tribe. Only three species 
are known, the frondose, the superb, and the small- 
flowered; and all, within the last half-century, 
have been introduced to the hothouses of Great 
Britain. The small-flowered usually attains a 
height of about 20 feet, and the other two a height 
of about 30 feet ; and all carry scarlet flowers, and 
have an imposing and brilliant appearance. The 
frondose species is generally known in India 
under the name of Porasum, and is much valued 
for several economical purposes. Its flowers, 
either alone or in conjunction with those of the 
sorrowful nyctanthes, are used by the dyers for 
dyeing a beautiful bright yellow. Dr. Roxburgh, 
with the juice of the fresh flowers, diluted in 
alum -water, and clarified by depuration, pre- 
pared a soft extract which proved a brighter 


| water-colour than any gamboge he had ever 


seen. The seed is produced within a very flat, 
oval, chestnut-coloured legume, and is held in 
high estimation by the Tamul physicians as a 
remedy against tape-worm and ascarides. Dr. 
Roxburgh states that, from fissures and wounds 
made in the bark of the tree issues a beautiful 
red juice, which soon hardens into a brittle, 
ruby-coloured, astringent gum, which he thinks 
might prove a valuable medicine. 

BUTOMUS. Asmall genus of elegant, aquatic, 


order butomez ; and this order has an alliance 


with the orders alismaceze and juncagineze. The 


name butomus is derived from two words which 
signify “an ox” and “to cut,” and alludes to 
the fact of the best known species lacerating the 
mouths of oxen which crop it. The umbelled 
species, Butomus umbellatus, is a native of Bri- 
tain, and boasts the fame of being the most 
beautiful aquatic plant of our country, and has 
long been popularly designated the flowering- 
rush and the water-gladiole. It grows wild in 
ditches, ponds, and sides of rivers, which have 
a gravelly bottom. Its stems are round, very 
smooth, and two or three feet in height; its 
leaves are narrow, acute, and nearly as long as 
the stems; and its flowers have a pink or rose 
colour, grow in large bracteated umbels, appear 
in June and July, and produce an imposing 
affect. This plant acquired for some time, in 
Russia, the factitious and absurd fame of being a 
remedy for hydrophobia. 


nial, elegant aquatic, producing white flowers, 
and only about half the height of the umbelled 
species. 


BUTTER. A fat unctuous substance, usually — 
prepared from the cream of cow’s milk by agita- | 
It is of a yellow colour, possesses the pro- _ 


tion. 
perties of an oil, and readily mixes with other 
oily bodies. The process by which it is obtained 


from cream, is that sort of agitation called churn- | 
When pure, it is | 
soft and concrete, and of an agreeable sweet | 
taste. It melts at the temperature of 96°, and | 
becomes transparent; but if it be kept for some | 
time in this state, a portion of curd and water, — 


ing, well known to everybody. 


or whey, is disengaged, and it assumes exactly 


the appearance of oil. It has now, however, lost — 


almost all its peculiar flavour. 


The word butter is no doubt derived from the 
Latin butyrum; and that from the Greek. Hippo- 


crates is the first Greek author who mentions butter. | 


Speaking of the Scythians, he says, ‘‘ they pour the 
milk of their mares into wooden vessels and shake 
it violently ; this causes it to foam, and the fat part, 
which is light, rising to the surface, becomes what 
they call butter.” 
porary with him from the year B. c. 459 to B. c. 4)3, 
particularly describes the process of making butter 
among the Scythians. This affords a presumption 
that the article was not then known among the 
Greeks, and that they acquired the knowledge of it 
from the Seythians. Some have imagined that they 
found butter mentioned in the writings of Moses, 
the book of Job, and other parts of the most ancient 
sacred Scriptures. According to our translation, 
Abraham is said, Gen. xviii. 8. to have taken butter 


It may be propagated | 
either from seeds or by a division of the roots in | 
ponds, in small artificial bogs, or in cisterns of | 
proper depth, having a twelve-inch stratum of soil | 
at their bottom, and filled thence to the top with | 
water. A variety of this species has white flowers ; | 
but it is not constant.—The broad-leaved species, | 
Butomus latifolius, was introduced about twenty- 
two years ago trom Nepaul. It is a hardy, peren- | 


Herodotus also, who was cotem- | 


| the Hebrews. 


BUTTER. 


and milk, and the calf that had been dressed, to set 
before the august strangers who visited him. And 
in the well-known song, or historical ode of Moses, 
which he recited in the hearing of the Israelites, a 
short time before his death, (Deut. xxxii. 14.) we 
have the words ‘‘ butter of kine.” Butter is also 
mentioned in the song of Deborah and Barak, Judges 
v. 25. Certain friends (2 Sam. xvii. 29.) are said 
to have brought to Mahanaim, butter and other 
articles, for the refreshment of David and his army 
during the rebellion of his son Absalom. Honey and 
butter are also mentioned Job xx. 17; and in chap. 
xxix. 6. he says, ‘‘ When I washed my steps with 
butter, and the rock poured me out rivers of oil.” 
Butter and honey are also mentioned in the well- 
known passage in the 7th chapter of Isaiah, where 
the prophet foretells of the child, that he should eat 
butter and honey. And in the 30th chapter of the 
Proverbs it is said, ‘‘ the churning of milk bringeth 
forth butter.” But it is to be observed, that in all 
these passages, the Hebrew word rendered butter is 
hemde, which Biblical critics agree in allowing to 
signify sour thick milk or cream. Besides, it is 
plain that hemde alludes to something fluid, for it 
was used to wash the feet. The error of supposing 
hemde to mean a concrete substance like butter, ap- 
pears to have arisen from the Septuagint, who trans- 
late the Hebrew term by Souvryeov, a word which, as 
they lived in Egypt two centuries after Hippocrates, 
they might no doubt have heard of, and supposed to 
correspond to the Hebrew word hemde. ‘That they 
meant, however, no more than cream by the term 
is highly probable. No doubt, the common trans- 
lation of the passage already quoted from the Pro- 
verbs, may be thought to prove clearly that the 
making of butter by churning was well known among 
But the original words signify to 
squeeze or press; and might have been as well trans- 
lated ‘‘the pressing of the milker bringeth forth 
milk.” And this accords better with what imme- 
diately follows, viz. ‘‘and the wringing of the nose 
hringeth forth blood.” 

It was late before the Greeks appear to have had 
any knowledge of butter. No mention is made of it 
by any of their early poets. Homer, ‘Theocritus, 
and Kuripides, though they frequently speak of milk 
and cheese, say nothing of butter: and Aristotle, in 
his ‘ History of Animals,’ at first assigns to milk 
only two component parts, viz. the serous and the 
caseous ; though afterwards he remarks, as it were 
by the bye, that there is likewise found in milk a 
fat substance, which, under certain circumstances, is 
like oil. Hippocrates, as we have already remarked, 
is the first Greek writer who mentions butter; and 
he frequently prescribes it as an external application 
under another name. The poet Anaxandrides, who 
flourished a short time after Hippocrates, describing 
the wedding of Iphicrates, who married the daughter 
of Cotys king of Thrace, and the Thracian enter- 
tainments given on that occasion, mentions the use 
of butter for food among these people as a matter of 
curiosity; a sure proof that it was not so employed 
among the Greeks. Strabo, who flourished about 
thirty years before the Christian era, says the Lusi- 
tanians and Ethiopians used butter instead of oil, 
and /Mlian, who lived in the end of the first 
century, says that the Indians employed butter to 
anoint the wounds of their elephants. Plutarch, 
who was his cotemporary, speaks of a visit paid by 
a Lacedemonian lady to Berenice the wife of Deio- 
tarus, which according to him, seems not to have 
been mutually agreeable; for he says the one smelled 
so much of butter, and the other of perfume, that 
neither of them could endure the other. Dioscorides 
(B.c. 33,) is the first author who recommends butter 
as an article of diet, and says it might be melted 
fresh, and poured over pulse and other vegetables 


instead of oil, and used in pastry. He also recom- 
mends it for medicinal purposes. But Galen, who 
wrote at Rome about 200 years later, is much more 
full on the healing virtues of butter. He is surprised 
that Dioscorides should have said it was made of 
sheep’s and goat’s milk, for he himself had seen it 
made of cow’s milk; and such butter, he affirms, 
was always the fattest and best, and had from thence, 
he believes, derived its name. He says it may be 
used instead of oil in mollifying leather, and that in 
cold countries which did not produce oil, butter was 
used in the baths, and was evidently a real fat, be- 
cause, when poured over burning coals, it readily 
caught fire. From all this it is evident, that butter 
in his time must have been very little known to the 
Greeks and Romans. Strabo, speaking of the ancient 
Britons, says, though they had abundance of milk, 
some of them were so ignorant that they did not 
know how to make a cheese. 
other hand, affirms, that ‘‘the barbarous nations,” 
by which he usually means the Germans and Britons, 
not only made cheese, but likewise butter, which 
they used as a most agreeable food; and the use of 
this food was a distinguishing mark betwixt the rich 
and the poor. 


milk of the goat, the sheep, and the cow; most com- 


monly from the latter, but that the milk of the ewe | 


produced the fattest butter. He likewise describes 
the form of the vessel employed by the barbarians in 
making it, which seems to have been not very differ- 
ent from what we nowuse. It was covered, he says, 
and had holes in the lid. He is the first Latin writer 
who mentions the word butyrum, though Vossius 
thinks it is to be found in Columella. Whether 


585° 


But Pliny, on the | 


To these nations he ascribes the in- | 
vention of butter, and says they made it from the | 


Tacitus by lac concretum, which he affirms to have | 


been the most common foo of the Germans, means | 


cheese or butter, it is impossible to determine. The 


Greeks, then, seem to have derived their first ac- | 
quaintance with butter from the Thracians or the | 


Scythians, and the Romans from the Germans. Nor 
did either of them, after learning its nature, employ 
it as an article of food, but only as an ointment in 
their baths, and in medicine. Their agricultural 
writers, who treat largely of milk, cheese, and oil, 
as food, take no notice of butter, nor is it mention- 
ed by Apicius. 
therefore, formerly mentioned, that butter might be 
conveniently used in cookery, seems not to have been 
attended to. Fourcroy thinks, that the effect of 
agitation in separating butter from milk, must have 
been accidentally made by the Scythians or other 
wandering tribes while transporting their milk from 
place to place in skins or other vessels. Sidonius 
Apollinaris informs us, that the ancient Burgundians 
were accustomed to besmear their hair with butter ; 


and Clemens Alexandrinus says, that the ancient | 
Christians of Egypt burned butter in their lamps at — 
their altars instead of oil; a practice somewhat simi- | 
lar to that which has been retained by the Abyssini- | 


ans. In the Roman Catholic churches, it was an- 


The suggestion of Dioscorides, | 


ciently allowed, during Christmas time, to use butter _ 
instead of oil, on account of the great consumption — 


of this in other ways. 


This accounts for the name | 


«butter tower,” which we find in some places, as at — 


Rouen, Notre Dame, and others. 


In 1500, George © 


d’Amboise, Archbishop of Rouen, finding the oil fail | 


in his diocese during Lent, permitted the use of but.. 
ter in their lamps, on condition that each person 
should pay six deniers for the indulgence, with which 
sum this tower was erected. 

From all the accounts of the method of making 
butter transmitted to us by the ancients, we have 
reason to think that they were unacquainted with the 
art of giving it that firmness and consistence which is 
so valuable a quality of modern butter. They always 
speak of it as a liquid substance. With them 1t was 
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poured out like oil; with us it is cut and spread. 
Their butter was probably much inferior to ours, 
and its use very limited. 


Butter has been usually thought to be a mat- 
ter naturally distributed through the milk, and 
existing, along with the caseous and serous parts 
thereof, in a state of mechanical suspension, 
similar to that in which oil is when suspended 
in water by means of syrup or mucilage. But 
though a mixture of this sort—commonly called 
an emulsion—puts on a white colour like milk, and 
its oily parts by rest rise to the top and form a 
cream similar to the cream of milk, yet the ex- 
periments of Messrs. Deyeux and Parmentier 
seem to have proved, that butter does not actually 
exist in the cream, but that it is formed from it, 
during the process of churning, by certain che- 
mical changes which then occur. These gentle- 
men were led to form this opinion, by observing 
that butter could not be produced in any other 
way than by agitation; whatever substances or 
means they employed to detach either the cheesy 
or buttery part of the cream, they always found. 
agitation or churning necessary. Fourcroy con- 
siders the butyraceous matter of milk as quite 
distinct from butter; and says, it is a white li- 
quid oil, suspended in the serum, by means of 
the muco-saccharine and cheesy parts, which, 
combining with oxygen, forms butter. The oxy- 
gen he conceives it to,obtain partly from the at- 
mosphere, and partly from the milk itself. He 
is of opinion, that butter in a small quantity can 
be obtained without agitation; and says, that 
the oily particles of the butyraceous matter, 
which, from their greater levity, float, when the 
milk is allowed to rest, on the surface of the ca- 
seous and serous fluid, absorb oxygen from the 
atmosphere, and become real butter. 

That important chemical changes take place 
during the operation of churning, there can be 
no doubt ; but the nature of these is still, how- 
ever, imperfectly understood. Farther experi- 
ments seem necessary to elucidate the subject. 
In all cases, there is a considerable extrication of 
gas; Dr. Young affirms, that there is likewise a 
rise of temperature equal to four degrees; and 
Professor Traill found from experiment that the 
rise of temperature is greater than Dr. Young 
supposed, and ranges from five to eight degrees. 
In the Mid-Lothian agricultural report for 1795, 
it is stated, that cream churned in contact with 
atmospheric air, absorbed a considerable quantity 
of it. But Dr. Young has shown, that butter 
may be obtained from cream by churning, with- 
out the contact of air. These two statements, 
however, are not irreconcilable, since, according 
to Fourcroy, the butyraceous matter takes its 
oxygen partly from the air, and partly from the 
milk. That this matter should absorb oxygen, 


_ and thereby acquire the consistence of butter, is 


quite analogous to what happens to other oily 
bodies, which all become thicker by absorbing 
the oxygenous principle. The gas disengaged is 


* 
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probably the carbonic acid gas ; for every person 
must have observed, that when even sour cream 
is churned, the butter obtained is perfectly sweet; 
and the milk remaining in the churn, called the 
butter-milk, is always much less sour than the 
cream had been. 

Though butter is obtained usually by agitating 
cream, it may be also got by agitating milk as 
drawn from the cow, and even in greater quan- 
tity than from the cream alone of the same milk 
—a fact well known to those who superintend 
dairies. The result of a series of experiments 
by Professor Traill, upon the churning of sweet 
cream alone, of sweet milk and cream together, 
of slightly soured or acidulated cream, of soured 
milk and cream together, and of scalded cream 
or “the clouted cream” of Devonshire, showed, 
in the first place, that the addition of some 
cold water during churning facilitates the pro- 
cess, or the separation of the butter, especially 
when the cream is thick and the weather hot ; 
secondly, that cream alone is more easily churned 
than a mixture of cream and milk ; thirdly, that 
butter produced from sweet cream has the finest 
flavour, when fresh, and appears to keep longest 
without acquiring rancidity,—but that the but- 
termilk, so obtained, is poor, and small in quan- 
tity ; fourthly, that the scalding of the cream, 
according to the Devonshire method, yields the 
largest quantity of butter, which, if intended for 
immediate use, is agreeable to the palate and 
readily saleable,—but if intended to be salted, 
is most lable to acquire, by keeping, a rancid 
flavour ; fifthly, that churning the milk and 
cream together, after they have become slightly 
acid, seems to be the most economical process on 
the whole, because it yields a large quantity of 


excellent butter, and the buttermilk is of a good | 
quality—a point of some importance when but- | 


termilk is largely used as an article of diet, as it 
is in Lancashire; and sixthly, that the keeping 


of butter in a sound state appears to depend on | 


its being obtained as free from uncombined albu- 
men, or caseine, and water, as it can be, by means 
of washing and working the butter when taken 
from the churn. Even whey, by churning, yields 
butter. In the agricultural report before quoted, 
it is stated, that 27 Scotch pints of whey, that is 
about 108 English, afford at an average one pound 
of butter. The oily part of the milk appears to 
have so strong an attraction for the other ingre- 


dients, that it never completely separates from | 


them. 

Butter can by no means be equally well-ob- 
tained from the milk of every sort of animal: 
indeed, the milk of some of them can never be 
made to yield any butter. No length of churn- 
ing will produce it from the cream of woman’s 
milk, or of mare’s milk; while, on the contrary, 
the cream of goat’s milk, and ewe’s milk, yield 
it in abundance, and with as much facility as the 
cream of the milk of the cow. The cream of 
ass’s milk, when long agitated, yields a soft, 


——— 
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white, insipid butter, which has the singular pro- 
perty of again mixing very readily with the but- 
ter-milk, and of being again separated from it by 
agitating the containing vessel under cold water. 

When butter is kept for a certain time, it ac- 
quires a peculiarly disagreeable smell and taste, 
known by the name of rancidity. This has been 
thought to arise from the development of a pe- 
culiar acid, similar to, if not the same with, the 
sebacic acid; but Deyeux and Parmentier have 
shown, that no acid is present in rancid butter. 
Rancid oils, however, certainly do show acid pro- 
perties. The disposition of butter to become 
rancid, is owing in a good measure to the pre- 
sence of foreign matters adhering to it ; for if the 
butter be carefully washed, so as to separate 
completely the serous and curdy parts, rancidity 
does not take place nearly sosoon. When butter 
is distilled, we obtain a little water and sebacic 
acid: the greatest part of the butter comes over 
in the state of an oil, with a strong, pungent, 
and very disagreeable smell; much carburated 
hydrogen gas is disengaged, and there remains in 
the retort a very small carbonaceous residuum, 
with a little phosphate of lime. 

The processes for making butter have been 
various in different ages, and among different na- 
tions. The operation of churning is well known ; 
and we have only to observe, that though churns 
have been constructed of different forms, they 
may be all reduced to two, the vertical and hori- 
zontal, The vertical, or pump-churn, as it is usu- 
ally named, was probably the first thought of, 
and is nothing more than a tall wooden vessel, 
three or four feet high, narrow in proportion to 
its height, and straiter above than below, having 
a sort of piston or staff, about four feet long, 
adapted to it, with a perforated head, by moving 
which up and down with the hands, the cream 
is agitated, and the butter at length formed. 
The utensil is sufficiently well adapted for making 
butter on a small scale, where the cream to be 
churned is the produce of a few cows only. But 
where dairying is managed ona great scale, 
and the quantity of cream large, the operation 
performed in this way is too tedious and labo- 
rious for general use, and methods have been 
contrived to expedite the process and abridge 
the labour. This is best done by means of the 
horizontal, commonly called the Jbdarrel-churn, 
which is a cylindrical vessel, close at both ends, 
and firmly fixed upon a stand, having a sort of 
rack or trundle adapted to it within, usually with 
four blades, and turned by a winch or handle, 
placed on its axle, passing through the ends of 
the churn. By this machine, as much cream 
may be churned in an hour as could be done in 
ten or twelve by the common upright churn. 
Ingenious machinery for working both species of 
churns, by means of water, and other moving 
powers, have been contrived, and found to answer 
well. The apparatus may be made of wood, iron, 
or sheet-tin; but the first is preferable. The 
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cream should not fill above two-thirds of the 
churn. See the article Cuurn. 

. In the northern parts of Africa, in Egypt, and 
Arabia, they churn by putting the cream into a 
goat’s skin, turned inside out, and pressing it to 
and fro, in a uniform manner. Sometimes they 
place it on an inclined plane, permitting it to 
roll to the bottom, and then again replacing it 
to run the same course,—a method which ina 
short time produces butter. Dr. Chandler, while 
travelling in Greece, observed them treading the 
skins thus filled with their feet ; a practice which 
has been thought to illustrate the passage already 
quoted from the book of Job. In Bengal, they 
churn by simply turning a stick in the milk ; and 
that families may have the butter fresh and 
sweet to breakfast, it is made in this way every 
morning. In many parts of the Hast, they make 
butter of the milk of the buffalo; but this is by 
no means esteemed equal in excellence to the 
butter of the cow’s milk. It is deficient in con- 
sistence, colour, and flavour. 

With regard to the good or bad qualities of 
butter, a great deal has been always ascribed to 
the pasturage of different farms or districts. 
Recent observations and experiments, however, 
show that much less depends upon this than has 
been commonly imagined. The mode of manage- 
ment appears to be of much greater consequence. 
‘“‘In every district,” says-Dr. Anderson, “where 
fine butter is made, it is universally attributed 
to the richness of the pastures, though it is a 
well known fact, that take a skilful dairy-maid 


from that district into another, where no good © 


butter is usually made, and where, of course, the 
pastures are deemed very unfavourable, she will 
make butter as good as she used to do; and 
bring one from this last district into the other, 
and she will find that she cannot make better 
butter there than she did before, unless she takes 
lessons from the servants or others whom she 
finds there.” —“ I have frequently,” continues he, 
“known instances of this kind. And the same 
thing takes place in the manufacture of beer and 
many other articles. In matters of this sort, a 
very great diversity is produced by circumstances 
apparently of a most trivial kind.” M. Tessier, 


of the National Institute of France, says, “The | 


particular nature of Bretagne butter, whose col- 


our, flavour, and consistence, are so much prized, | 


depends neither on the pasture nor the particular 
species of cow, but on the mode of making. This 
butter is of a superior quality, because they 
make it of the richest cream, and usually in large 
quantities at a time. As soon as it is made and 
washed, they sprinkle it with sweet milk, spread 
it out in flatted cakes, larger or smaller, but 
rarely containing less than three, or more than 
six pounds; and lay it on a kind of pan, placed 
on hot cinders, and covered with a copper lid, on 
which are put cinders also. It remains there 
some minutes, more or fewer according to the 
bulk of the cake.” ‘This mode of managing but- 


| flavour of the butter.” 
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ter appears from him to be a secret in certain 
families, and to require practice and dexterity to 
conduct it with success. 

Still, however, we are disposed to believe that 
some pastures are more favourable to the pro- 
duction of good butter than others. Certain 
plants, such as turnip, wild garlic, hemlock, 
rough-leaved dandelion, charlock, the butter-cup, 
and may-weed, are known to affect milk with a 
disagreeable flavour, and there may be many 
others which, to a certain degree, impair its good- 
ness, though their effects are by no means so 
evident. Far more, however, depends on good 
management than on this circumstance, or even 
on the species of cow we feed; for that some- 
thing, likewise, is owing to this, is equally well 


| ascertained. Cows have been found whose milk 


could not be brought to yield any butter at all. 
It has been long remarked, that the butter in the 


| Highlands of Scotland, when properly made, 


possesses a peculiarly rich and delicate flavour ; 
and this has been almost universally attributed 
to the old grass on which the cows feed in these 
remote glens. But what more common error 
than to mistake a concomitant circumstance for 
a cause? Dr. Anderson, by his experiments on 
milk, has shown that the excellence of the High- 
Jand butter may be very reasonably ascribed to 
a quite different cause. He has proved that the 
cream of a given measure of milk constantly in- 
creases in quantity, and still more in quality, 
from the first drawn tea-cupful, to the last drop 
that can be squeezed from the udder at the time. 
“Probably,” says he, “on an average of a great 
many cows, the proportion of the cream obtained 
from a given quantity of the last drawn milk, 
may be to that of the cream obtained from 
an equal quantity of the first drawn, as ten or 
twelve to one; but the quality of the cream of 
the last drawn was still more superior than its 
quantity. The cream of the first drawn tea- 
cupful of the milk was only a thin white film; 
in the last, it was of a thick butyraceous con- 
sistence, and of a glowing richness of colour, 
such as no other cream possesses. It is, there- 
fore, observes Dr. Anderson, of much more im- 
portance than 1s commonly imagined, to milk the 
cows well; for on the cream of the last drawn 
milk depends entirely the richness and delicate 
Now, in the Highlands 
of Scotland, where they rear almost all their 
calves, the common practice is to admit the calf 
to suck the mother always for a certain time be- 
fore milking. And when the dairy-maid judges 
the calf has had enough, it is removed to the pen 
or cruzve, from which it had been brought. In 
this way, the latter drawn parts of the milk only 
are obtained for the dairy; and the cream pro- 
duced from it being of a superior quality, the 
excellence of the Highland butter seems to be 
accounted for. In the higher districts of Gallo- 
way, a similar mode of management prevails, and 
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It has been likewise ascertained, that the cream 
which first rises after the milk has been depo- 
sited in the dairy-pans, is both much greater in 
a given space of time, than that which rises in 
an equal space several hours after, and of a 
greatly superior quality; that thick milk throws | 
up less cream than thin, but of a richer quality ; 
and that milk that has been much agitated by 
carrying, and cooled before it is put into the 
milk-pans, never throws up so much cream as 
that which is immediately deposited in them 
after milking. It is also known, that the milk 
is not at the best till about four months after the 
cow has calved; and that the degree of heat most 
favourable to the production of cream from milk, 
is from 50 to 55 degrees of Fahrenheit’s thermo- 
meter. “If the heat of the milk-house,” says 
Dr. Anderson, “be too great, the milk suddenly 
coagulates, without admitting of any separation 
of the cream ; or it is so quickly turned sour, as 
greatly to mar the operation. If, on the other 
hand, the milk be exposed to too cold a tempera- 
ture, the cream separates from it slowly, and 
with difficulty ; it acquires a bitter and disagree- 
able taste; the butter can scarcely be made to 
come at all; and when it is come, it is so pale in 
the colour, so small in quantity, and of such hard 
and brittle consistence, so poor to the taste, and 
of so little value in all respects, as to bring a very 
low price at the market, compared to what it 
would have produced had it been preserved in a | 
proper degree of heat.” The same judicious 
writer states it as his opinion, formed from ex- 
perience and attentive observation, that since | 
neither cream nor butter can be produced from 
milk till some portion of an acid be evolved in it, 
the last drawn half of the milk only should, in 
general, be set up for producing cream, and be 
allowed to stand till it throw up the whole of its 
cream, even till the milk tastes perceptibly sour- 
ish; and that if this cream be afterwards judi- 
ciously managed, the butter thus obtained will | 
be of a greatly superior quality to what can be 
usually got at market, and its quantity not con- 
siderably less than if the whole of the milk had 
been originally set apart for producing cream. 
“This, therefore,” says he, “is the practice that 
I should recommend, as most likely to suit the | 
frugal farmer ; as his butter, though of a superior 
quality, could be afforded at a price that would 
always insure it a rapid sale.” ; 

The degree of heat during the process of churn- 
ing has a far more powerful influence on both 
the quantity and the quality of the butter than 
is commonly supposed. In the portion of the 
Highland Society’s Transactions published in 
November 1828, appears a report of five experi- 
ments by Dr. John Barclay and Mr. Alexander 
Allen, as to the temperature at which butter can 
be best procured from cream. The following 
table exhibits the mean temperature of the cream 
used in each experiment, the time occupied in 


their butter is observed to be rich and delicate. | the different churnings, the quantity of butter 
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obtained from one gallon of cream in each ex- 
periment, the gravity of one gallon of the churn- 
ed milk produced in each process, and the com- 
parative qualities of the different specimens of 
butter :— 


Date ofexe No.of Mean Jimeoccu- Quantity of Quantity of 
No. : ied in Butter the churned 
periments. * Galls. Temp. einige: obtained. milk, 
1823, H. M.~ Ib. oz dwts. Ib. oz. 
1 Aug. 18. 15 hfe 4 0 eel Senco 8 9 
2 poodac 26. 15 6(° 3 15 1 15 3.2 8 8 
Barrens 30. 15 620 3 0 1 4 O 8 8 
4 Sept. 4. 15 64° 3) i D2 27 GS fs) 
BY yond 9. 15 70 2 30 1 10 10.6 Sind 


The butter produced in the first experiment was 
of the very best quality, rich, firm, and well 
tasted; that produced in the second experiment 
was not perceptibly inferior to the former; that 
produced in the third experiment was good, but 
of an inferior consistency; that produced in the 
fourth experiment was soft and spongy ; and that 


| produced in the fifth experiment was decidedly 
_ inferior in every respect to any of the former 


specimens. 

“From the preceding experiments,” say the 
reporters, “it appears that cream should not be 
kept at a high temperature in the process of 
churning. In the first experiment, when the 
temperature was lowest, the quantity of butter 


_ obtained was in the greatest proportion to the 
| quantity of cream used; and as the temperature 
| was raised, the proportional quantity of butter 


diminished ;—while, in the last experiment, when 
the mean temperature of the cream had been 


raised to 70°, not only was the quantity of but- 


ter diminished, but, in quality, it was found to 
be very inferior, both with regard to taste and 
appearance. That the lowest possible tempera- 


| ture should be sought in churning, appears like- 
| wise from another result of the preceding experi- 
| ments—the specific gravity of the churned milk 


having been found to diminish as the tempera- 
ture of the cream had been increased ; thus show- 
ing, that, at the lower temperatures, the butter, 
which is composed of the lighter parts of the 
cream, is more completely collected than at the 
higher temperatures, in which the churned milk 
is of greater specific gravity. From these expe- 
riments, the subscribers conceive themselves war- 
ranted in concluding, that the most proper tem- 
perature at which to commence the operation of 
churning butter, is from 50° to 55°; and that at 
no time in the operation ought it to exceed 65°: 
while, on the contrary, if at any time the cream 
should be under 50° in temperature, the labour 
will be much increased, without any proportion- 
ate advantage being obtained ; and a temperature 
of a higher rate than 65° will be injurious as well 
to the quantity as the quality of the butter.” 
The present professor of chemistry in Glasgow, 
Dr. Thomas Thomson, instituted a series of ex- 
periments last year into the relative effect of 
different elements on the milk and butter of 
cows, which we shall here note. ‘“ We procur- 
ed,” says Dr. T. and his assistant, “two young 
cows from Ayrshire, of the best breed of milk- 
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cows in Scotland. They were selected by Mr, 
Tennant, a large farmer at Shields, near Ayr. 
They had calved about six weeks before we 
got them, and they were supposed to be in 
calf again. One of these was brown, and the 
other brown mixed with a good deal of white ; 
on that account they are distinguished by the 
names of drown cow and white cow. Our object 
in getting two cows was to feed the one with 
barley and the other with malt, and observe what 
effect the food would have upon the milk and 


butter of each. But it became soon evident that | 
the constitution of the two cows was so different | 
that no fair conclusion could be come to by that | 


mode of proceeding. We were obliged, in con- 
sequence, to give the same food to each, and to 
draw our consequences from the effects produced 
upon both. At first we gave the cows the bar- 
ley and the malt entire, after they had been 
steeped for some time in hot water; but we soon 
found that it was better to grind them into meal, 
and to digest the meal in hot water. The result 
of the experiments is placed under the form of 
the following table :— 


Brown Cow. Waiter Cow. 


Milk. Butter. Milk. Butter. 
lbs. lbs. lbs. lbs. 
I. Grass 26'604 0°735 21:868 0-516 
II. Barley . 20°420 0°7075 20:108 0°555 
Ill. Malt 19°341 0°6332 20°417 0°6749 | 
IV. Barley . 22610 — 22°000 0790 
V. Barley . 23°187 O-791 21°763 0-678. 
VI. Molasses 20°555 0°730 22°703 0:°654 
VII. Malt 19°'710 0°682 21°585 0:591 
VIII. Barley . 19396 0675 20°088 0°565 
IX. Linseed, 20°280 0°734 20:2944 0-741 
X. Linseed. 20°814 O°687 20°814 0-682 
XI. Bean-meal 19°590 0O°'755 19°582 0°755 


“These experiments,” Dr. T. continues, “leave 
no doubt that barley is more nourishing to cows 
than malt; at least so far as the production of 
milk and butter is concerned. They confirm the 
conclusions which we drew from the chemical 
analyses of both. Barley, when malted, loses 
almost one-fifth of its weight. The proportion 
of azote which is necessary both for the support 
of animal life and for the production of milk is 
considerably less in malt than in barley.” * * 
“Previous to these trials, thus arranged, the 
largest quantity given to the brown cow was 
under the grass regimen. The first five days of 
the experiment yielded 4:93 lbs. of butter, after 
which the quantity diminished to the last five 
days of the trial, when the quantity yielded 
amounted to 3°75 lbs., a proportion not superior 
to what was produced in some of the subsequent 
experiments. The same law does not appear to 
hold with reference to the diminution of the but- 
ter as pertains to that of the milk, when the food 
has been continued for some time. We find, on 
the contrary, frequently the amount increasing 
towards the close of the experiment, even when 
it is continued for ten or fifteen days. The 
largest amount of butter was afforded in the 
brown cow by crushed barley. During the third 
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series of five days the amount was 3:935 lbs. ; 
bean-meal gave the next greatest quantity, 3°69 
Ibs. in five days; then comes barley and linseed, 
3°689 lbs. during the first five days ; barley and mo- 
lasses, 3°63 Ibs. ; and malt, 3:60 lbs. In the case 
of the white cow the quantity was—beans, 3°76 ; 
barley and linseed, 3:421 ; crushed barley, 3°376 ; 
barley and molasses, 3:26; and malt, 3126. With 
both animals we observe that malt is lowest in 
the scale, a fact which seems in some measure to 
militate against the idea of the origin of the but- 
ter being in the sugar of the food. Be this as it 
may, however, although there are many counter 
arguments in favour of the opinion that sugar 
affords such a supply, we think the tables Nos. 1 
and 2 tend to show that there is no relation be- 
tween the butter of the milk and the wax and 
oil of the food, since frequently, when the olea- 
ginous matter of the food is small, the butter is 
more considerable than on other occasions when 
the reverse happens. Since then the facts con- 
tained in the tables seem to prove that the 
butter cannot be supplied from the oil of the 
food, it becomes an interesting point for the 
agriculturist to learn from what element of the 
food it proceeds. It may safely be inferred that 
it must be formed from some other constituent 
of the diet by means of the vascular system, 
either as a primary or secondary stage. Sugar 
affords the most simple element from which it 
may be produced, because we now understand 
how the acid of butter can originate from sugar ; 
but even the albuminous principles might afford 
butter. Upon these grounds, then, we can infer 
that a certain degree of exercise would be more 
conducive to the production of fat than if the 
animal is allowed to remain at rest ; because, as 
the source of the fat or butter is dependent on 
the process of respiration, it is obvious that the 
more the function is encouraged within moderate 
bounds the greater the amount of oil-giving 
principle of the food will be taken into the sys- 
tem and converted into fat. We believe that 
this theoretical deduction is perfectly in conso- 
nance with the experience of good observers, who 
find that box or hammel feeding is more condu- 
cive to health of cattle and cows destined for the 
butcher, or for the production of butter, than 
close plant-like confinement, which is foreign to 
the nature of every animal, and at variance with 
the first principles of physiological science.” 
Cows, in summer, should be milked three times 
a-day at least; early in the morning, at noon, 
and just before night-fall. If this be not done, 
the greatest possible quantity of milk will be far 
from being obtained from them. The milk is 
secreted in the udder, very much in proportion 
to the quantity required, as we see in the case of 
dogs, cats, pigs, and other animals, which pro- 
duce more young than one at a time; and we 
know that a cow, by scanty milking, can very 
soon be put dry. It is therefore of the utmost 
consequence, that the whole milk secreted be at 
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each milking carefully drawn away. The cows 
should be as little driven as possible before milk- 
ing; and their teats should be washed clean with 
water, applied by a bit of sponge, before the pro- 
cess commences. It may be laid down asa pretty 
general rule, that 18 pounds of milk will yield 
one pound of butter; and that this is the pro- 
duce of a single cow per day during summer, and 
half that quantity in winter. Some, however, 
will furnish twice, or even thrice this quantity. 
The effects of feeding, treatment, management, 
and the idiosyncracy of particular animals, are 
here astonishingly great. See the article Cow. 
When brought into the dairy, the milk should 
be strained through a fine sieve and then poured 
into pans or troughs about 4 inches deep. From 
12 to 20 hours in summer, and about twice as 
long in winter, should be permitted to elapse be- 
fore the milk is skimmed, after it has been put 
into the milk-pans. If, on applying the tip of 
the finger to the surface, nothing adheres to it, 
the cream may be properly taken off; and during 
the hot summer months, this should always be 
done in the morning, before the dairy becomes 
warm. ‘The cream should then be deposited in 
a deep pan, placed in the coolest part of the 


dairy; or in a cool cellar, where free air is ad- | 


mitted. It is customary to stir the cream fre- 
quently with the view of encouraging a slight 
degree of acidity, which is deemed necessary to 
the production of butter; but it is well-known 
that excellent butter can be produced from per- 
fectly fresh cream. 


In hot weather, churning should be performed, © 


if possible, every other day; but if this is not 
convenient, the cream should be daily shifted 


into a clean pan; and the churning should never | 


be less frequent than twice a-week. This work 
should be performed in the coolest time of the 
day, and in the coolest part of the house, where 
there is a free draught of air. Cold water 
should be applied to the churn, first by filling 
it with this, some time before the cream is 
poured in, and then by immersing it in water to 
the depth of a foot or so, during the operation, 
provided we use the pump-churn; or by apply- 
ing wet cloths to it, if we use a barrel-churn. 
Such means are generally necessary to prevent 
the too rapid acidification of the cream, and for- 
mation of the butter. The winter season and 
cold weather, of course, require an opposite prac- 
tice; but we can hardly be too cautious in the 
application of heat; for the common practices of 
wrapping the churn in a warm cloth, plunging it 
into hot water, adding warm milk to the cream, 
or placing the churn near the fire, all tend to in- 
jure the butter. The best way, perhaps, is to 


heat the churn, by filling it with boiling water. 


before the cream is put in, and to place it in the 
warmest part of the house; but not close by a 
fire. The temperature should be as near 55° as 
practicable, and ought not to exceed 60°. 

The operation of churning ought to be moder- 


| good qualities. 


ate, equable, and uninterrupted; for if we stop 
or relax in our exertions, the butter will go back, 
as it is called; and if the motion be too quick 
and violent, the butter will be soft and of a white 
colour, besides imbibing a very disagreeable fla- 
vour. This, in some districts of Scotland, is 
known by the phrase bursting the churn. Ma- 
chinery, as before observed, of an ingenious and 
convenient construction, is in some districts now 
employed, and found to have the advantage, not 
only of abridging labour, but of securing a more 
regular and uniform motion. 

When the operation is properly conducted, the 
butter, after some time, suddenly forms, and is 
to be carefully collected and separated from the 
buttermilk. But in doing this, it is not suffi- 
cient merely to pour off this milk, or withdraw 
the butter from it; because a certain portion of 
the caseous and serous parts of the milk still re- 
main in the interstices of the butter, and must 
be detached from it by washing, if we would ob- 
tain it pure. In washing butter, some think it 
sufficient to press the mass gently betwixt the 
hands; others press it strongly and frequently, 
repeating the washings till the water come off 
quite clear. The first method is preferable when 
the butter is made daily for immediate use, from 
new milk or cream ; because the portions of such 
adhering to it, or mixed with it, contribute to 
produce the sweet agreeable flavour which distin- 
guishes new cream. But when our object is to 
prepare butter for keeping, we cannot repeat the 


| washings too often, since the presence of a small 
| quantity of milk in it, will, in less than twelve 


hours after churning, cause it sensibly to lose its 
When the butter is very soft, 
especially in hot weather, it should be allowed 
to lie during ten or twelve minutes in the cold 


| water, to acquire better consistency before be- 


ing washed. The process of washing butter is 
usually nothing more than throwing it into an 
earthen vessel of clear cool water, working it 
to and fro with the hands, and changing the wa- 
ter till it come off clear. A much preferable 
method, however, and that which we believe is 
now always practised by those who best under- 
stand the business, is, to use two broad pieces of 
wood instead of the hands. This is to be pre- 
ferred, not only on account of its apparently 
greater cleanliness, but also because it is of de- 
cided advantage to the quality of the butter. 
To this the warmth of the hand gives always 
more or less of a greasy appearance; and butter 
washed by means of the wooden flappers, as they 
are called, will always fetch at market a higher 
price than if the hand had been employed. The 
influence of the heat of the hand is greater than 
might at first have been suspected. It has al- 
ways been remarked, that a person who has na- 
turally a warm hand, never makes good butter. 
After washing, the butter should be cut and 
sliced in every possible direction, with a serrated 
or rough-edged knife, in order to bring out from 
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it the smallest hair, bit of rag, strainer, or any- 
thing that may have chanced to fall into it. It 
is then to be spread in a bowl, and such a quan- 
tity of salt-added as may be judged proper. If 
the butter is to be used immediately, or kept 
only for a short time, a small proportion will be 
sufficient ; and in this state it is usually denomi- 
nated fresh butter. But if it be intended to be 
long kept, or transported to a distance, an ounce 
or two of salt will be required to the pound of 
butter. The salt used in curing butter should 
be of the purest kind, well dried, and broken 
down, but not completely pulverized; and it 
must be so thoroughly worked in, as to be equally 
incorporated with the mass. See the article 
Darry. 

When butter is to be sold on the spot, or in 
the neighbouring markets, it is divided into rolls 
of a pound, or half a pound; or. into lumps of 
24 ounces, called dishes in some parts of Eng- 
land; but when it is to be kept, or carried to a 
distance, quantities of 84, 56, or 28 pounds, are 
put up together in casks, usually called tubs, fir- 
kins, and half-firkins. 

When the butter has been sufficiently impreg- 


nated with the salt, by being spread out in thin 


layers, sprinkled with it, and thoroughly wrought, 
it is then to be gently pressed into the tub or 
firkin, which must not, however, be filled quite 
up, but room left at top to receive a layer of salt, 
half an inch or an inch in thickness. In seven 
or eight days, the salted butter detaches itself 
from the sides of the firkin, shrinks, and occa- 
sions interstices. These, if allowed to remain, 
would injure the butter, by admitting the con- 
tact of the air. They are, therefore, to be filled 
up by a saturated solution of salt in water, or 
brine strong enough to carry an egg. The but- 
ter is then to be covered by a new layer of salt, 
and the head of the vessel put on. Before the 
butter is put into the firkin, care must be taken, 
that the latter—which, if new, should be of clean 
white wood, and carefully washed inside with 
hot brine—be well seasoned: and this is effected 
by exposing it for two or three weeks to the air, 
and frequent washing. The readiest method, 
however, is by the use of unslaked lime, or a 
large quantity of salt and water well boiled, 
with which it should be scrubbed several times, 
and afterwards thrown into cold water, to remain 
three or four days till wanted. It should then 
be scrubbed as before, and well rinsed with cold 
water ; and before receiving the butter, every 
part of the inside of the firkin must be carefully 
rubbed with salt. Indeed, the surest of all me- 
thods to preserve butter from spoiling, after it 
has been properly salted, is to keep it constantly 
immersed in a saturated solution of this sub- 
stance. An excellent composition for preserving 
butter may be prepared, by mixing one part of 
saltpetre, one of common salt, and two of sugar. 


{ 


This thoroughly wrought into the butter, will 
keep it sweet for a very long time, and com- 


| paper, and made it into baskets. 
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municates to it no salt or disagreeable taste. 
Some use a mixture of half-an-ounce of dry salt 
finely pounded, 2 drams of sugar, and 2 drams 
of saltpetre, for every pound of butter. 

Almost every kind of wood hitherto used for 
making butter-casks communicates a woody fla- 
vour to butter, and, conjointly with the salt, 
even exerts so great a chemical power upon it 
as to occasion some of it to melt and drain off in 
the form of brine. The best oak and ash have 
been much recommended, but they too have bad 
properties. But, says Mr. George Moir, in a pub- 
lished communication to the Highland Society, 
“The lime is pre-eminently suited for the manu- 
facture of butter-casks. It is the only wood free 


| of acid,—a point which I have ascertained by 


innumerable experiments. In the manufac- 


| ture of basket-salt, the splits for the baskets 


were at first made of ash, from the circum- 
stance of that species of wood being particu- 
larly straight in the grain. I found, however, 
that the acid in the ash decomposed the salt. 
I then made trial of every kind of wood I could 
come at, and found none but the lime to be 
free of acid. Next in order was the fir. The 
acid acts most powerfully on salt, decomposes it, 
and makes it run into a liquid, which I have 
proved by a hundred experiments. In one in- 
stance I got a tree of poplar, white as writing- 
I filled fifty 
dozen of them with salt ; when they were in the 


| stove I anticipated, perfection itself, but to my 
| great surprise and disappointment, on being ex- 
_ posed to the air for half an hour, they became all 


covered with spots red as blood. When again 
put into the stove for some time, the spots disap- 
peared, but when exposed to the air for two or 
three days, the wood became as dark as mahog- 
any, and retained that colour. Nor was this all ; 
every one of the fifty dozen of baskets became 
quite empty by decomposition, and many of them 
after having been twelve months in the stove. 
This induced me to endeavour if possible to ex- 


tract the acid from all kinds of wood before using 


it. The following is the plan which I have 
adopted. Cut the wood into deals of the lengths 
required ; have a boiler of a square form, the 
length of the wood, full of water: put in the 
wood with a weight or pressure, to keep it im- 
mersed in the water, and have a wooden cover on 
the boiler, as it must be done by close evapora- 
tion. When thus boiled for four hours, the whole 
of the pyrolignous acid will be extracted. The 
wood is then dried for use. It becomes closer 
and more condensed, from the fibres being con- 
tracted. By this method, while the wood con- 
tinues hot, it can easily be brought to any shape, 
and used for various purposes, and this is the 
only mode by which barrels for salted butter 


| should be made.” 


When butter is to be exposed to the heat of a 
warm climate, it should be purified by melting, 
before it is salted and packed up. Let it be put 
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into a proper vessel, and this into another con- 
taining water ; let the water be gradually heat- 
ed till the butter be thoroughly melted; let it 
continue in this state for some time, and the im- 
pure parts will subside, leaving at the top a per- 
fectly pure transparent oil. This, when it cools, 
will become opaque, and assume a colour nearly 
resembling the original butter; being only a 
little paler, and of a firmer consistence. This 
refined butter must be separated from the dregs, 
salted, and put up in the same way with other 
butter; and it will keep much longer sweet in 
hot climates, as it retains the salt better. It may 
also be preserved sweet, without salt, by adding 
to it a certain proportion of fine honey, and mix- 
ing them thoroughly, so that they may be per- 
fectly incorporated. A mixture of this sort has 
a sweet pleasant taste, and will keep for years 
without becoming rancid. It might of course 
be very useful in long voyages. Dr. Anderson 
thinks an ounce of honey sufficient to preserve a 
pound of butter. 

To preserve butter for a long time fresh with- 
out any foreign mixture, the best method per- 
haps is, first of all to wash the buttermilk com- 
pletely out, and then to keep the butter under 
pure cool water, frequently renewed. Some 
wrap it up in a wet linen cloth, to defend it from 
the influence of the air. But though fresh but- 
ter be kept cool and from the air, it will in no 


very long time become rancid. We cannot by | 


any means keep it fresh from one year to ano- 
ther, or transport it to a distance in good condi- 
tion. Rancid butter, to most people, is extremely 
disagreeable. A very small quantity of it will 
be observed by many in a large mass of meat, 
that it may be employed to season. Few stom- 
achs can digest rancid butter. Some are so deli- 
cate, that the use even of fresh butter, of milk, 
of cream, and in general of all oleaginous sub- 
stance, affect them with difficult and painful di- 
gestion. 

Butter, to be a wholesome aliment, must be 
free from rancidity, and not fried or burned. 
But even in its purest state, there are few who 
can indulge very freely in the use of this article 
with impunity ; and health, perhaps, would not 
suffer, though its employment as food were alto- 
gether laid aside. Like the other bland oils, it 
is gently laxative. Most housewives know sev- 
eral receipts for restoring rancid butter to fresh- 
ness, But of these the greater number are of lit- 
tle use. Washing it well with pure water, or 
with ardent spirit, still better perhaps with sweet 
milk, will deprive it in some measure of its dis- 
agreeable smell and taste. It is of much more 
consequence to preserve butter from becoming 
rancid, by salting, and the other means already 
explained. 

As turnip is now become so common a food 
for cows, and often imparts to their milk, and 
the butter thence made, a very disagreeable fla- 
vour, it is of some consequence to know how this 


may be best obviated. A small quantity of salt- 
_petre has been recommended; and in the ‘ Geor- 
gical Essays,’ vol. v. we have the following me- 
thod: “Let the bowls or pans be kept constantly 
clean, and well scalded with boiling water before 
using.* When the milk is brought into the 
dairy, to every eight quarts mix one quart of 
boiling water; then put up the milk into the 
bowls to stand for cream.” Dr. Anderson says, 
“that if the milk is to be used sweet, its taste 
may be considerably diminished by boiling; and 
| that other means of sweetening milk have been 
| attempted, more troublesome and expensive, and 
| not more efficacious.” A disagreeable taste in 
| either milk or butter may not unfrequently be 
removed by. giving the cow in which it is ob- 
served a dose of half-an-ounce of nitre, which is 
| always a safe and cooling medicine. 
As butter made in winter is generally pale or 
| white, and its richness at the same time inferior 
to that which is made during the summer- 
' months, the idea of excellence has been asso- 
ciated with the yellow colour. Means are there- 
fore employed by those who prepare and sell 
| butter, to impart to it the yellow colour where 
that is naturally wanting. Various substances 
| have been used for this purpose, but they must 
all be of the resinous class, or such as are soluble 
in oils. Extractive matters, and such as are 
soluble only in water, alcohol, &c., as beet-root 
and cochineal, give no tinge to butter. The sub- 
stances most commonly employed are the root 
of the carrot, and the flowers of the marigold. 
The juice of either of these is expressed and 
| passed through a linen cloth. A small quantity 
of it, (and the proportion necessary is soon learned 
from experience,) is diluted with a little cream, 
and this mixture is added to the rest of the 
cream when it enters the churn. So little of 
this colouring matter unites with the butter, 
that it never communicates to it any peculiar 
taste. Many other colouring matters have been 
employed, as saffron, the seed of the asparagus ; 
|| but the marigold and carrot are certainly the 
'| best, and it is the latter that is chiefly used by 
the best farmers. Alkanet root will give every 
shade of colour to butter, from the lightest rose 
to the deepest red, by augmenting or diminishing 
the proportions of it. 

Though the milk of the cow, when fed on rich 
pasture during the summer months, is almost 
always found to produce butter of a rich yellow 
| colour, this is by no means the case with every 
animal. The goat, the sheep, the mare, and the 
ass, fed on the same pasture in the same season, 


* It can hardly be necessary to observe, that the 
utmost attention to cleanliness, with respect to every 
vessel and instrument used, and every operation per- 
formed in the making of butter, is indispensably 
requisite. Any neglect of this kind is fatal to its 
goodness. It is quite necessary that the bowls or 
pans, after scalding, be allowed to cool before the 


milk is put into them. 
I 
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produce milk which yields butter always more 
or less white. When a cow has recently calved, 
her milk is much yellower than usual, but this 
soon goes off. 

Some counties or districts are particularly 
famous for the excellency of their butter. That 
which is made in Hssex, and well known under 
the name of Hpping buiter, is the most highly 
esteemed of any in London and its vicinity. In 
the more restricted use of this appellation, it is 
applied only to the butter made from the milk 
of cows which are fed in Epping forest during 
the summer months, where the leaves and some 
particular plants are thought to contribute to its 
superior flavour. In Somerset butter of nearly 
the same excellency is made; but brought to 
market in half pounds instead of pounds. The 
Cambridgeshire salt-butter is held in the high- 
est esteem; and the London cheesemongers, by 
washing and detaching the salt from it, often 
sell it at a high price for fresh butter. It is 
made nearly in the same way as the Epping but- 
ter, and when salted, put up in firkins of 56 
pounds. Yorkshire and Suffolk butter is very 
little inferior to that of Cambridgeshire, and is 
often sold in London for such. Utoxeter, in 
Staffordshire, has long been famous for good 
butter. The London cheesemongers have a sort 
of factory there for this article. It is bought 
by the pot, of a cylindrical form, weighing 14 
pounds. The superior excellence of the butter 
produced in the Highland districts of Scotland, 
has been already remarked, and we hope ac- 
counted for. The same delicately flavoured spe- 
cies 1s said to be made on the mountains of | 
Wales, and the heaths and commons of England. 
Some of the best Irish butter brought to Lon- 
don, after being washed and repacked, is sold as 
Dorsetshire and Cambridgeshire butter. The 
salt butter of Holland is superior to that of any 
other country ; and forms about three-fourths of 
all the foreign butter imported into Britain. 

Frauds and abuses of various kinds are prac- 
tised in the salting and packing of butter, to 
increase its bulk and weight. Pots are fre- 
quently laid with good butter for a little way at 
the top, and with bad at the bottom. Some- 
times the butter is placed in upright rolls, 
touching one another above, so as to form a 
uniform surface, but receding so as to leave 
empty spaces below. Sometimes tallow or hogs- 
lard is found to constitute no small proportion 
of what the purchaser had deemed good butter. 

An act of parliament (86th Geo. III. c. 86.) 
particularly regulates the packing, salting, and 
selling of butter. By that statute it is enacted, 
that every vessel made for the packing of butter, 
shall be of good well-seasoned wood, marked with 
the maker’s name, and, by a subsequent act, his 
place of abode ; that it shall be a tub containing 
84 pounds, a firkin containing 56, or a half-firkin 
containing 28 pounds avoirdupois, and no other; 
that it shall be of a particular weight, and neither 
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top nor bottom exceeding a certain thickness, 
having the true weight or tare of the vessel, dis- 
tinctly marked upon it; with a variety of other 
regulations to prevent frauds, under severe penal- 
ties. Any fraud with regard to the butter, the 
vessel, or its marks, subjects the person con- 
cerned to a forfeiture of £30 for every such 
offence. See articles Cuurnine, Cow, Datry, 
Mitx.—fourcroy, Systéme des Connoissances Chi- 
miques, tom, 1x.—Deyeux and Parmentier, Me- 
moire sur le lait—Thomson’s Chemistry—Ander- 
son’s Agricultural Recreations, vol. iii. and iv.— 
Anderson's Essays on Agriculture—Mid Lothian 
Report, 1795.—Arton’s Treatise on Dairy Husban- 
dry.— Quarterly Journal of Agriculture—Trans- 
actions of the Highland Society. 

BUTTER-BUR. ‘Two species of plants, of the 
tussilago or coltsfoot genus. The common but- 
ter-bur, Zussilago petasites, grows naturally in 
moist meadows and other moist situations in 
Britain. It has both singular habits and a re- 
markable appearance. Its root is perennial, 
white, long, thick, fleshy, and decurrent ; its 
flower-stems are whitish, round, thick, and about 
eight inches in height, and have a few scaly fibres 
in lieu of leaves ; an oval spike of flesh-coloured 
flowers grows on the top of each stem, and blooms 
in March and April; and the leaves rise after 
the flowers have perished, stand singly upon 
white, purple or greenish, hollowed footstalks,— 
are sometimes so enormously large as to measure 
three feet in breadth,—have a roundish form, 
cut into angles on their edges, and indented into 
a cordate shape at the footstalks,—and are dark 
green on their upper surface, and whitish and 
somewhat downy underneath. “The roots,” 
says Miller, “ have a dark-coloured skin, but are 
white within, and have a strong scent, with a hot 
biting taste. They are sudorific, alexipharmic, 
and good for all kinds of fevers, and malignant, 
infectious, and pestilential distempers. They are 
cordial, preventing fainting and shortness of 
breath. A good quantity of them is put into 
the treacle water.” But though these mighty 
properties were once so generally credited as to 
win for the plant the popular name of pestilent- 
wort, they are now believed to be altogether 
fictitious. A hybrid variety of the common spe- 
cies, 7. p. hybrida, grows naturally in the same 
kinds of situations as the normal plant, and has 
usually a height of about 18 inches. When either 
the normal plant or the variety infests a meadow 
or moist pasture, it is both a mischievous and a 
very stubborn weed. The white butter-bur, 7’us- 
silago alba, was introduced to Britain from con- 
tinental Europe towards the close of the 17th 
century. It is rather a pretty plant, of about 
a foot in height, and produces white flowers in 
middle-winter and early spring. 

BUTTER-CUP,—botanically Ranunculus bul- 
bosus, A perennial, tuberous-rooted weed, of the 
crowfoot genus. It is also popularly called crow- 
toe, butter-flower, and upright meadow crowfoot. 
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It abounds in the meadows and pastures of Great 
Britain, produces a beautiful shining yellow 
flower in May and June, and is almost as com- 
mon and as well known as the meadow daisy. 
Its stem is ramified and usually about a foot 
high; and its flowers are produced at the ends 
of the branches. The whole plant is exceedingly 
acrid, yet loses its acridity by drying. Sheep 
and goats eat it; but horses, cows, and swine re- 
fuse it. Bees are very fond of its flowers—A 
double-flowered variety, /. 6. jflore pleno, has long 
been cultivated in gardens as an ornamental 
plant. Its stem, like that of the normal plant, 
is erect, ramose, and about a foot in height; its 
lower leaves have very long footstalks, and are 
divided into several segments resembling those 
of monkshood; its upper leaves are cut to the 
base into linear segments ; and its flowers come 
out in May, and, if in a shady situation, will 
bloom for about a month. This plant loves mois- 
ture and shade, and is propagated by dividing 
the roots——Another ornamental variety, R. 6. 
bracteatus, was introduced to Britain from the 
Pyrenees. 

BUTTERFLY. The most conspicuous and 
beautiful of the three great divisions of the lepi- 
dopterous order of insects. Linnzeus divided 
the lepidoptera into the three groups of butter- 
flies, sphinx-moths, and true moths, or papilio, | 
sphinx, and phalena; and Latreille adopted his 
groups, and gave them the new and expressive 
names of respectively diwrna or day-fliers, crepus- 
cularva or twilight-fliers, and noctwrna or night- 
fliers. The diwrna or butterflies are distin- 
guished from the other two groups, not only by 
their day-flying habits, but generally by the 
beauty and brilliance of their colours, and always 
by certain peculiarities in their conformation, 
and especially by the particular structure of their 
antenne. In all butterflies, the antennz are 
nearly uniform in their general shape, slender at 
the base and middle, and expanding at the tip 
into a distinct knob or club; while in moths, the 
antenne are incalculably varied in form and 
structure, and always diminish in size from the 
base to the tip. . 

Butterflies are divided by Latreille and most 
modern entomologists into the five families of 
papilionidz, nymphalidze, heliconiidee, lyczenidee, 
and hesperiide. The papilionide comprise the 
genera papilio, zelima, parnassius, thais, pieris, 
pontia, and colias; and they have the antennze 
not hooked at the tip, the anterior legs not ab- 
breviated, but for walking, and alike in both 
sexes, and the pupa angulated, suspended, and 
braced across the middle. The nymphalidee 
comprise the genera cethosia, argynnis, melitzea, 
vanessa, libythea, biblis, nymphalis, and some 
others; and have the middle cell of their lower 
wings closed, their anterior legs abbreviated and 
not fitted for walking, their ungues bifid, and 
their pupa angulated and merely suspended by 
the tail. The heliconiidge comprise the genera 
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heliconia, danais, acreea, and some others; and 
have their discoidal cell sometimes open, their 
anterior legs imperfect, and their pupa smooth 
and suspended only by the tail. The lycaenide 
comprise the genera lyczena, polyommatus, thec- 
la, and some others; and have their claws mi- 
nute, their anterior legs semi-abbreviated, their 
larva onisciform, and their pupa smooth and 
braced. The hesperiide comprise the genera 
hysperia, thymele, and some others; and have 
their antenne hooked at the tips, their anterior 
legs not abbreviated, and their pupa smooth, 
braced, and folliculated. Any attempt at de- 
tailed description of so very numerous a group 
of insects, would obviously be absurd in such a 
work as ours; and we shall, therefore, do no 
more than, first, make brief general mention of a 
few of the most conspicuous British species, and 
next, take a rather closer view of several which 
inflict serious damage on vegetation. 

The common cabbage butterfly, Pontta brassice, 
is the chief of several species which are well 
| known for the ravages of their larvz in the kitchen 
garden; and two broods of it are produced every 
year, the one in spring and the other in autumn. 
—The small white garden butterfly, Pontia rape, 
is smaller than the preceding, but otherwise very 
likeit; and is often associated with it in devasta- 
tions upon garden plants of the brassica genus.— 
The green-veined white butterfly, Pontca napi, 
is also very common in gardens, and appears first 
in May, and afterwards in July—The hawthorn 
butterfly, or black-veined white butterfly, Prerzs 
crategt, appears pretty early in spring, and lays 
its eggs on the shoots of the hawthorn, on the 
leaves and twigs of the apple-tree, and on the 
young parts of other arborescent plants, princi- 
pally of the rosaceous tribe.—The meadow-brown 
butterfly, Hipparcha janira, appears about the 
beginning of June, and is probably the most 
abundant of the British species, excepting the 
common cabbage kind.—The large heath butter- 
fly, Lipparchia tithonus, is very abundant in most 
parts of England, and not unfrequent in the 
south of Scotland. These six species are the 
principal which inflict serious damage upon the 
cultivated plants of Great Britain. 

The orange-tip butterfly, Pontia cardamines, is 
somewhat common in Great Britain; and it usu- 
ally appears about the end of May, and frequents 
the borders of woods, and the hedges of districts 
which abound in trees. The male of it is very 
dissimilar from the female—The brimstone but- 
terfly, Gonopteryx rhamni, may be seen among 
hedges and coppices so early as on a sunny day 
of March, becomes more common as spring ad- 
vances,.and reappears, in a second brood, in 
August. The male is of a pure sulphur-yellow 
colour above; the female is greenish - yellow 
above, and somewhat paler below; and both 
| sexes have, in the centre of each wing, a spot of 
orange.— The pale-clouded yellow butterfly, 
Colias hyale, is rare, and occurs principally in the 
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sea-board districts of Kent, Sussex, and Suffolk. 
The male is generally of a rich sulphur-yellow, 
and the female nearly white. The under wings 
have, in their centre, a large orange spot; and 
the upper wings have, near their centre, a black 


spot,—and, at their extremity, a deep black bor- | 
der, almost divided into two by a series of yel- | 
low spots. —The swallow-tail butterfly, Papzlie | 
machaon, is the largest of the British species, | 
and abounds in Egypt, Syria, and several parts | 


of the south of Europe ; yet it occurs not at all 
in Scotland, very rarely in the north of England, 
and somewhat scantily in even the south of Eng- 
land. It is never seen on the wing with us be- 
fore the beginning of June. Its expanse of wing 
is, in some instances, so great as 3} inches; its 
strength of flight is great; and the general col- 
our of its wings is black, powdered with yellow. 
and diversified by bold markings of yellow.—The 
high-flier or purple emperor, Apatura iris, is a 
splendid butterfly, but occurs only in the oak- 
woods of the south of England, and seldom ap- 
pears before the month of July. It flies with ra- 
pidity, soars over the tallest oaks, and sits down 
for repose upon the topmost boughs. Its wings 
above are dark brown, relieved by marks of white, 
and changing, in certain lights, into tinges of 


metallic purplish - blue; and the hinder wings | 


have, near their inner angle, a small black spot 
surrounded with red. Its caterpillar feeds on the 


oak, the ash, and the willow.—The wall butterfly | 


or orange argus, Hipparchia megera, is exten- 
sively diffused, and not infrequent, and appears 
from May till August. Its upper wings are dark 
orange - yellow, marbled along the edges with 
dark brown, and have near the outer angle an 


ocellated spot of white with a black ring; and | 
its lower wings have near their margin a curved | 


row of spots, and are banded on the edge with 


brown.—The great tortoise-shell butterfly, Van- | 
essa polychloros, is common in the south of Eu- | 
rope and other parts of the continent, but ap-— 
pears only in the southern districts of England, © 
and seldom before the middle of July: Its wings | 


are angulated, and frequently have an expanse 


of 2 inches; their colour above is a dark orange- | 
red, with two edgings of respectively blue and | 
black ; the upper wings have spots of black about | 
their centre, and abbreviated bands of black in | 
their front; and the lower wings have, near the | 
middle of their front margin, a large spot of | 
The caterpillar feeds principally on the | 


black. 
cherry, the elm, and the willow.—The small tor- 
toise-shell butterfly, Vanessa urtice, is one of the 
most abundant and beautiful of the British species; 
and abounds also in most parts of continental 
Kurope. It bursts into activity, in our climate, 
during fine days and streams of sunshine in Feb- 
ruary and March, and is therefore called by Lin- 
nzeus “a deceitful harbinger of spring ;” but, in 
Italy, it continues on the wing during the com- 
paratively fine days of the whole winter. It 
abounds on the nettle plant ; flits agilely and 
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lightly from flower to flower; and, though consi- 
derably smaller than the large tortoise-shell but- 
terfly, closely resembles that species in appearance. 
—The red admiral, Vanessa atalanta, is very com- 
mon in all parts of Britain, and most other parts 
of EKurope. Its wings have a velvetty-black col- 
our, belted with red, and variegated with white 
and blue. Its caterpillar has a greenish-colour, 
with a longitudinal line of yellow spots; and it 
feeds on the nettle-—The peacock’s-eye butterfly, 
Vanessa 10, is also very common. Its colour isa 
dark brownish or purplish red ; and on the upper 
surface of each wing, is a dark eye-like spot.— 
The common copper butterfly, Lycena phleas, is 
pretty common throughout Britain and most of 
continental Europe, and occurs also in Asia and 
North America. It appears in June, July, and 
August. Its colour is variable; but, in general, 
that of the upper wings is richly coppery, spotted 
and broadly margined with black.—The great 
fritillary, or silver-washed fritillary, Argynnis 
paphia, occurs in most districts of Britain, and 
appears about the sides of woods in June. Its 
wings are of a bright orange-brown colour, and 
have several black marks near their centre, and 
three rows of black spots along their border. Its 
caterpillar has a tawny colour, with hairy spires, 
and a yellow dorsal line; and feeds on the nettle, 
the dog violet, and some other plants.—The sil- 
ver-studded blue butterfly, Polyommatus argus, 
is not uncommon in the southern and midland 
districts of England, and appears in June, flut- 
tering over clover-fields and broomy pastures. 
The wings of the male have a deep blue colour, 
edged with white; and those of the female have 
a dull brownish-black colour. Its caterpillar 


_ feeds on the broom.—The small heath butterfly, 


Hipparchia pamphilus, is common on grassy 
hills, and upland pastures, and dry moors in 
every district of Britain. The upper surface of 
its wings has an ochreous or pale-orange colour, 
and is fringed with long white hairs; the under- 
surface of the fore-wings is clouded with ashy 
colour, and has near the tip an ocellated black 
spot with a white centre; and the under-surface 
of the hinder wings is clouded with grey and 
greenish brown, and has two or three obscure 
ocellated spots.—The Glanville fritillary, Melitea 
cinxia, 1s rare in England, and occurs on the Isle 
of Wight and the hills of the southern sea-board. 
Its colour is orange-red, marbled and spotted 
with black and yellow; but that of its cater- 


| pillar is black, dotted with white—The Duke 


of Burgundy fritillary, Vemeobius lucina, occurs 
principally in the south-eastern counties of Eng- 


| land, and usually appears about the middle of 


May. Its wings have a dark-brown colour; and 
the upper pair are marked with three transverse 
bars of irregular yellowish spots. 

Butterflies themselves, or the insects in their 
imago state, do no harm to vegetation, either 


| using no food whatever, or merely sharing the re- 


past of the bee from the nectaries of flowers ; and 


hence both farmer and gardener may admire their 
beauty, and observe their flights, without other 
care respecting them than to prevent, in all the 
mischievous species, the depositing of their eggs, 
The caterpillars of all the kinds noticed in the 
preceding long paragraph feed on living plants; 
but, in some instances, the plants which they 
select are mere weeds, and, in others, they sel- 
dom suffer sufficient injury to occasion any con- 
siderable or almost perceptible loss to cultivators. 
Yet the species of the genus Hipparchia may 
probably be regarded by some farmers as an ex- 
ception, for they feed on the most valuable of 
our pasture-grasses ; and they appear every year 
in such numbers, and occasionally in such vast 
swarms, as necessarily to consume a considerable 
portion of prime and nutritive herbage. The 
caterpillars of the first six species which we 
named, however, are so general and mighty foes 
as to require for their respective butterflies a 
somewhat extended notice. 

The common cabbage butterfly, Pontia brassice, 
is the type, and the largest species, of all the gar- 
den white butterflies. The club of its antennze 
is abrupt, compressed, and obconic; the terminal 
joint of its palpi is longer than either of the two 
preceding joints ; the claws of its legs are slightly 
forked ; the upper surface of its wings is white, 
with a large patch of black; and the wings of 
each of the sexes have some additional and char- 
acteristic markings, chiefly in black. Its eggs 
have a bright yellow colour, and a somewhat 
conical shape, with raised, granular, longitudinal 
ribs, connected by elevated cross lines; and they 
are deposited by the butterfly, in a thick cluster, 
on the leaves of the numerous varieties and sub- 
varieties of brassica oleracea, and sometimes, 
though rarely, on the leaves of the turnip. The 
caterpillar—one of the most popularly known of 
all the British larvae—has a bluish-green colour, 
with a narrow line of yellow along the back, and 
another along each side of the belly; and its 
body is pretty thickly studded with black tuber- 
cular points, each with a hair in its centre. So 
destructive is this caterpillar that the outer 
leaves of many brassica plants in almost every 
garden may be seen pierced, and riddled, and 
eaten away by it; and not only are these ren- 
dered useless for the coarse economical purposes 
to which they might be applied, but the interior 
or culinary parts of the plants, especially in the 
case of cauliflower and broccoli, is seriously 
though indirectly injured. A net spread over 
the plants would prevent the deposition of the 
eggs by the butterfly; and hand-picking is the 
most effectual method of removing the cater- 
pillars. The chrysalis has a pale green colour, 
spotted with black, and is attached by the tail, 
and a silken band round the middle. But a hy- 
menopterous parasite, Microgaster glomeratus, de- 
stroys many of the caterpillars by depositing its 
eggs in them, and prevents their transformation 
into chrysalides. The larve: of this parasite feed 
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on the internal parts of the caterpillar till they 
are ready to become pupz; and they then eat 
their way through the skin, and become trans- 
formed into small oval cocoons, covered with a 
bright yellow silk, and lying clustered around 
the remains of the caterpillar. Another small 
ichneumon, Pieromalus puparum, attacks the 
caterpillar; and, in this case, the chrysalis be- 
comes brown. When caterpillars climb walls, 
enter outhouses, and effect other and similar re- 
treats, they are on their way to secluded situa- 
tions for transformation into chrysalides. 

The small white garden butterfly, Pontia rape, 
closely resembles the common cabbage butterfiy 
in every characteristic, except its being smaller. 
But its caterpillar has both a decidedly different 
appearance, and somewhat different habits. Its 
colour is light green, with a pale line along the 
back, and a whitish streak, slightly punctured 
with yellow, on each side of the belly. It feeds 
on the same plants as the common cabbage cater- 
pillar, but insinuates itself between the folds of 
their central leaves, and is so difficult to be 
reached, that it not unfrequently escapes the 
search of both gardener and cook, and finds its 
way as part of the brassica dish to the table. 
The small white garden butterfly, therefure, 
ought either to be warded off from brassica 
plants by net-covers, or caught and destroyed by 
means of net-bags. 

The green-veined white butterfly, Poniia napz, 
is the smallest of our white garden butterflies. 


| It has a white colour, inclining to yellow,—the 


tip of its upper wings dusky,—a round black 
spot near the middle of the upper wings of the 
male,—and two such spots in each of the upper 
wings of the female ; but it exhibits considerable 
variations in the depth of its colours. The cater- 
pillar has a dull green colour, lighter on the 
sides, with yellow stigmata, and covered with 
white warts, which are blackish at the tip, and 
tufted with short hair; and it feeds on many 
species of cruciferous plants, but gives a prefer- 
ence to those of the brassica genus.—Several 


other kinds of white garden butterflies have 


been described; but, though regarded by some 
entomologists as distinct species, they seem to 
be mere varieties of the three kinds which we 
have noticed. 

The hawthorn or black-veined white butter- 
fly, Preris crategi, is readily distinguishable from 
the garden white butterflies by its conspicuous, 
black wing-veins. Its antennz are somewhat 
slender, and their club the opposite of abrupt; the 
two lowest joints of its palpi are robust, the radi- 
cal one twice the length of the second, and the 
terminal one very slender, and about the same 
length as the second; and its wings are semi- 
transparent, and have a very small proportion of 
the scaly or powdery matter with which the 
wings of most other butterflies abound. The 
eges are elongated, longitudinally ribbed, of a 
bright yellow colour, and rendered weather proof 


by a strong natural coating of varnish. The 
head and neck of the caterpillar are black ; and 
the body is of a dull yellow colour, with a brown 
stripe along each side, and is pretty thickly be- 
set with hairs. After its first moulting, two 
rows of yellow spots down the back, and an in- 
termediate black line, make their appearance ; 
and at the third moulting another change in the 
distribution of the colours occurs. It feeds on 
very numerous plants of a dendritic and shrubby 
character; but shows a marked preference for 
hawthorns, sloe-bushes, pear-trees, and apple- 
trees. In some parts of continental EKurope, the 
butterfly occasionally appears in such enormous 
numbers as to be readily mistaken in the air for 
a shower of snow, and the caterpillar is often 
very destructive ; but, in England, the latter, 
though mischievous, does not inflict any exten- 
sive damage. It gnaws and mutilates the na- 
scent blossom-buds of fruit-trees, so as to render 
them abortive; but it has such gregarious habits 
that it can easily be seen and destroyed, particu- 
larly on low-growing trees and on wall-trees ; and 
even the eggs whence it emanates are pretty freely 
betrayed by their bright yellow colour, and may 
be rubbed from the leaves and branches, and de- 
stroyed. The caterpillar is also kept down by 
titmice and some other birds, by ichneumon flies, 
and by field-bugs. The chrysalis is usually formed 
about the beginning or middle of May; it has 
a yellowish-white colour, thickly spotted and 
striped with black ; and it is attached by the tail 
and a silk thread round the middle. The trans- 
formation into the imago state usually occurs 
about three weeks after the formation of the 
chrysalis. This butterfly, though probably un- 
known in Scotland, has appeared in vast num- 
bers in the south of England; and it is so ex- 
ceedingly prolific, that it possibly may become 
extensively diffused. 


The meadow - brown butterfly, Hipparchia | 
janira, is exceedingly common in every part of | 
The wings of the female have an | 


Great Britain. 
expanse of about two inches, but those of the 
male are smaller. The upper wings of the male 
are entirely brown, with a small ocellus towards 


the apex, encircled with reddish-yellow; and the | 


lower wings are usually brown, without any 
spots. 


patch of ochre-yellow,—and in the space be- 
tween this patch and the base, an obscure ting- 
ing with reddish-yellow. The caterpillar is light- 
green, with a white line along each side. It feeds 
on several grasses, but specially on the smooth- 
stalked meadow-grass, Poa pratensis, which forms 
a large element in the best herbage of pasture- 
lands, and most nutritious food of cattle. One 
of the best methods of collecting and destroying 
this caterpillar and others which feed on grasses, 
is to use a large triangular net with a horizontal 
beam in front, pushing it so smartly along the 


The upper wings of the female have in | 
the middle a large black ocellus with a white || 
pupil, — below the middle, a large transverse | 


—= 


- foil. 


| parated. 


| the lighter portion of its upper wings. 
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surface of the field as to displace the caterpillars 
and: make them fall into it. 

The large heath butterfly, Hipparchia tithonus, 
is considerably smaller than the meadow-brown 
butterfly. Its upper wings are reddish-yellow, 
the base brown, the anterior and outer sides 
broadly margined with dark brown, and the 
front angle marked with a rather large black 
spot ; and its lower wings are brown with a large 
reddish-yellow area in the middle, having on one 
side of it a minute ocellus. The male is much 
smaller and more deeply coloured than the 
female, and has a brown cloud in the middle of 
The 
head of the caterpillar is brown; and its body 
is greenish, with a reddish line on each side. 
This caterpillar feeds on the annual meadow- 
grass, Poa annua, which forms a chief part of 
the herbage of many of our meadows and pasture 
lands. Some of the insects described by agricul- 
tural writers as butterflies which damage crops, 
really belong to other divisions of entomology, 
particularly to that of moths. See the articles 
Morus and Carrmrpiniars.— Westwood’s Introduc- 
tion to Hntomology.—Koller’s Treatise on Insects 


| ejurious to Gardeners. — Museum of Animated 


Nature—Cuvier’s Animal Kingdom.—Papers by 
Mr. Duncan in Quarterly Journal of Agriculture. 
—Mill’s Husbandry. 
BUTTERFLY - PLANT. 
OncIpiuM. 
BUTTERJAGS. The flowers of the wild tre- 
See TREFOIL. 
BUTTERMILK. The residuum of churning, 
or the caseous and serous portions of milk which 
remain after the butyraceous portions are se- 
When the milk delivered into the 


See OrcHis and 


_ churn has not had its coaguium or lapper pre- 


| water, 
| has a sharp or bitterish taste, ought to be re- 


_ viously broken, and has not passed into any de- 
| gree of fermentation, the resulting buttermilk 
| has a pleasant, palatable, slightly acidulous taste, | 


perfectly free from acridity and bitterness; and, 
if not placed in too high a temperature, 1¢ will 
remain for a long time good and agreeable, free 
from fermentation, and without any separation 
of its caseous from its serous elements. But 
whenever the milk, before churning, has had its 
coagulum broken, and has fermentingly run into 
curds and whey, the resulting buttermilk will 
continue to ferment, and will suffer a rapid se- 
paration of its caseous from its serous elements, 
and will very speedily become both unpalatable 
and unwholesome. Good and well-made butter- 
milk is better with a mixture of one-fourth or 
one-fifth of its volume of water, than fermenting 
and ill-made buttermilk without one drop of 
All buttermilk which is curdly, or which 


jected as totally unfit for the use of man. 
BUTTER-NUT,—botanically Caryocar. A ge- 

nus of large tropical fruit-trees, constituting the 

natural order Rhizoboleee. The genus was cal- 


_ led Rhizobolus by Goertner, and Pekea by Aublet ; 
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and, under the former of these names, it was 


made the type of its own order. The trees com- 
posing it are natives of Guiano and Essequibo. 
They differ from those of the turpentine-tree 
tribe, chiefly in the structure of their fruit, and 
the hypogeneity of their stamina and petals ; and 
from those of the horse-chestnut tribe, princi- 
pally in having large radicles and small cotyle- 
dons. Three species, the smooth, the woolly, and 
the nutbearing, were, about twenty-five years 
ago, introduced to the hothouses of Great Bri- 


tain; and all these are evergreens, and usually || 


grow to the height of about one hundred feet. 
The nut-bearing species, however—Caryocar nu- 
ciferum or Caryocar sonar’, was not introduced 
in a living state, but exhibited in drawings from 
the island of St. Vincent. Its flowers are very 
large, the calyx two inches broad, the stamina 
upwards of 4,900 in number, and the corolla con- 
sisting of five large, elliptical, concave petals, 
purplish brown outside, and yellow and red in- 
side. Its nut, frequently called the Suwarrow 


nut, is not uncommon in the London fruit-shops ; 


and its kernel is of a pure ivory-white colour, 
soft and fleshy, somewhat oily, and of a very 
agreeable flavour. The total number of species 
known to botanists is six. 

BUTTER-NUT (Gruy),—botanically Juglans 
cinerea. A hardy, deciduous tree, of the walnut 
genus. It was introduced from North America 
to Great Britain, about the middle of the 17th 


century ; and is sometimes called the Pennsylva- | 


nian walnut. Its stem usually attains a height 
of about thirty feet; its leaves are pinnate, and 
very long—each comprising about eleven pairs of 
folioles, and a terminal odd one; its apetalous 
flowers appear in April and May; and its nuts 
vary in size upon different varieties of the tree, 
but, in general, are small, roundish, and hard- 
shelled. See the article Waunur. 


BUTTERWORT,—botanically Pinguicula. A 


genus of aquatic plants, constituting, with the | 


hooded milfoils, the natural order Lentibularie. 
All the plants of this order are aquatics, and 
either interesting or curious; but most are un- 


susceptible of cultivation. Two species of butter- | 


wort, the common and the Portugal, grow wild 
in the bogs of Great Britain; one, the large- 


flowered, grows wild in the bogs of Ireland; two, | 


the yellow and the toothless, have been intro- 
duced from North America; and nine or ten 
others have been scientifically described. The 
common species, Pinguicula vulgaris, has a height 
of about six inches, produces violet-coloured flow- 
ers in May, and is employed for several economi- 
cal and medicinal purposes. Its leaves are thick 
and glutinous, and have an oleaginous or greasy 
character ; and this feature is referred to in both 
the popular and the botanical names of the genus, 
—the latter being derived from a word which 
signifies ‘fat.’ The viscid exudation of the leaves 
is regarded as a remedy for soreness in the teats 
of cows; a syrup made from it is used by some 
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country people as an aperient ; an ointment made 
from it is used for healing the bite of adders and 
excoriations of the hands; and the plant itself 
is sometimes boiled up with garden vegetables 
as a remedy for colds.—The large-flowered species, 
Pinguicula grandiflora, is a very beautiful plant, 
of three or four inches in height, and producing 
blue flowers in April and May.—The two species 
which have been introduced from America also 
possess much beauty, but are somewhat tender. 
BUTTON-FLOWER,—botanically Gomphia. A 
genus of evergreen, ornamental, tropical shrubs, 
of the ochna tribe. Five species have been in- 
troduced to Great Britain from the West Indies, 
and one from Ceylon; and about twenty other 
species are known to botanists. Their leaves are 
lucid, their flowers yellow, and their germens 
club-shaped ; and the last of these characteristics 
is alluded to in the name Gomphia, which signi- 
fies “a club.” The bark of Gomphia hexasperma 
is used in Brazil for healing sores in cattle, in- 
flicted by the stings of insects. 
BUTTON-TREE,—botanically Conocarpus. A 
small genus of evergreen hothouse shrubs, of the 
combretum tribe. The upright species, Conocar- 
pus erectus, was introduced to Great Britain from 
Jamaica, about the middle of last century. It 
grows plentifully in sandy bays in all parts of the 
West Indies. Its stem is upright, ramified, and 
from ten to sixteen feet high ; its leaves are spear- 
shaped and alternate, and stand on broad short 
footstalks; its flowers grow on ligneous foot- 
stalks from the wings of the leaves, are produced 
in six or eight conical heads at the end of each 
branch, and present a considerable resemblance 
to the flowers of acacia; and its fruit is a cone 
of scales, enclosing single seeds, and giving rise 
to the botanical name conocarpus, which signi- 
fies “a conical fruit.” The wood of this species 
is used as timber.—The procumbent or maritime 
trailing species, Conocarpus procumbens, has short 
crooked branches, which divide and spread out 
on all sides athwart the ground ; and it was in- 
troduced from Cuba in the former half of last 
century. Two species, with white flowers, and 
about twelve feet high, were recently introduced 
from South America. 
BUTTON-WEED,—botanically Spermacoce. A 
genus of herbaceous plants, of the madder family. 
Upwards of twenty species have been introduced 
to Great Britain,—principally from the West In- 
dies; and upwards of forty other species are known 
to botanists. The smooth, the slender, and the 
lanceolate species are hardy ornamental annuals; 
the Roxburgh species is an ornamental hothouse 
biennial ; and all the other introduced species 
are destitute of interest,—most of them tender 
annuals. Miller thus describes one of the earli- 
est-known ornamental sorts: “It grows to the 
height of 25 feet; the stalks are stiff, a little 


angular, and covered with a brown bark ; the | 


branches come-out by pairs. There are two 
leaves at each joint placed opposite, which are 
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two inches long, and almost a quarter of an inch 
broad; and between these come out three or four 
smaller, which stand in whorls round the stalks ; 
they are smooth, and have one strong vein or 
midrib in the middle. The flowers grow in slen- 
der whorls toward the top of the stalks; they 
are small, white, and sit close to the stalks, hav- 
ing a whorl of small leaves close under them ; 
these are succeeded by two oblong seeds, having 
small horns which ripen in the empalement.” 

BUTTON-WOOD,—botanically Cephalanthus. 
A small genus of plants of the madder family. 
The western species, Cephalanthus occidentalis, 
is a hardy, deciduous, ornamental shrub; and 
was introduced to Great Britain from North 
America in 1735. It usually grows in this 
country to the height of about six or seven 
feet ; its branches are few and open proportion- 
ally to the foliage, and do not render it a very 
bushy plant; its leaves are three inches long 
and one and a half broad,—they stand oppo- 
site by pairs, and sometimes by threes, and are 
of a light green colour,—they are smooth in their 
upper surface,—they have several strong nerves, 
one from base to point, and the others from this 
to the borders,—and these nerves, as well as the 
footstalks, become reddish in autumn; its flow- 
ers are produced in globular heads or aggregates, 
at the ends of the branches, in July or August ; 
and the florets which compose the flowers are 
whitish-yellow, funnel-shaped, and fastened to a 
central axis. The botanical name cephalanthus 
is compounded of two words which signify “a 
head” and “a flower ;” and alludes to the globu- 
lar aggregation of the floral growth. ‘The elder 
Michaux found in the island of Ohio a button- 
wood plant which, at five feet from the ground, 
measured 40 feet 4 inches in girth; and the 
younger Michaux saw, on the right bank of the 
Ohio river, 36 miles from Marcetta, one which, 
at four feet from the surface, measured 47 feet in 
circumference, which appeared to preserve the 
same dimensions to the height of 15 or 20 feet, 
and which then divided into many limbs of pro- 
portional size. The western button-wood can be 
propagated in Britain from layers and cuttings,— 
but not without considerable care; and is better 
and more commonly propagated from seeds. Two 
other species are known to botanists, but have 
not been introduced to Britain. 

BUTYR OF ANTIMONY. See Antimony. 

BUTYRINE. The fatty principle which con- 
stitutes butter. Like other animal fats and oils, 
it consists of the simple elements of carbon, oxy- 
gen, and hydrogen; and, like the latter, it com- 
prises the proximate elements of stearine and 
elaine. But, unlike the common animal fats, it 
becomes quite fluid at 70° of Fahrenheit; and 
when converted into soap, it yields, in addition 
to the usual products, three volatile odoriferous 
compounds, called the butyric, the caproic, and 


the capric acids. 


BUXUS. See Box-TRrez. 
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BY-LAW. 

BY-LAW. A particular law made by a corpo- 
ration, or by any other distinct portion of the 
community, for the regulation of the affairs of its 
members in such of their relations as are not 
reached by the general law of the land. Such 
private laws may legally be made by all incorpo- 
rated bodies, as civic corporations, trading com- 
panies, &c.,and even by the body of the inhabitants 
of a town or parish, provided they involve the 
infraction of no public laws, but are merely cal- 
culated to supply their want of application in the 
particular instance. These private laws are bind- 
ing only on the members of the body for which 
they are framed, and will not be recognised as 
valid unless they appear to be intended for the 
general good of that body, and not for the mere 
furtherance of private or personal interests. 

BYRSONIMA. A genus of ornamental, ever- 
green, ligneous, tropical plants, of the Barbadoes- 
cherry tribe. The name Byrsonima is formed 
from a word which signifies “a hide;” and it al- 


| ludes to the richness of the bark of the plants in 


tannin. Upwards of thirty species have been 
described by botanists; and thirteen of these 
have been introduced to the hothouses of Britain. 


| Nine of the introduced species were formerly 


classed with the malpighias; and both they and 
all the other species have a very close relation- 
ship to that genus. The loftiest species, Byrso- 
nima altissima, usually attains a height of about 
60 feet; and both this species and some others 
are of use in warm countries for their timber. 
Most of the introduced species are merely tall 
shrubs; one, Byrsonima volubilis, is a twiner ; all 
are handsome; and most are natives of the north- 
ern part of South America, and the adjacent 
islands of the West Indies. 

BYTTNERIA. A genus of plants, partly 
shrubby and partly herbaceous, forming the type 
of the natural order Byttneriaceze. This order 
comprises twenty-eight genera; and has, within 
the gardens of Great Britain, upwards of 150 
species. One section or tribe of the order con- 


sists of the single genus erioleena, and five other 
sections, into which it is divided, are severally 
represented by the genera byttneria, sterculia, 
lasiopetalum, dombeya and hermannia. The six 
tribes are distinguishable from one another only 
by very minute botanical characteristics; and 
even the whole order is distinguishable from the 
mallow and the silk-cotton-tree orders, chiefly by 
the mere bilocular character of its anthers. Some 
of the species are superlatively beautiful; and 
not a few are, in various respects, economically va- 
luable. Many of thesterculias are fine umbrageous 


trees; severalspecies produce seeds whicharemuch | 


esteemed for the dessert; the theobroma genus 
yields the well known chocolate and cocoa of the 
tea-shops ; a species of pentapetes yields a cooling 
mucilaginous juice which is medicinally employ- 
ed in gonorrhcea ; and a species of guazama yields 
productions which are severally used for the des- 
sert, for promoting perspiration, and for clarify- 
ing sugar.—About twenty species of the genus 


byttneria have been described by botanists; and | 
eight of these have been introduced to the gar- 


dens of Britain. Two of the introduced species, 
the thick-leaved and the hermannia-leaved, are 


greenhouse, ornamental, evergreen shrubs, of | 
three or four feet in height; and the others are | 


hothouse plants of little interest. 


BYZANTINE NUT,—botanically Oorylus Co- | 
It is a small, hardy, | 
deciduous, nut-bearing tree; and was introduced | 


lurna. A species of hazel. 
to Great Britain from Constantinople in 1665. 
It usually attains a height of about ten feet ; its 
stipucles, instead of being oval and obtuse like 
those of the filbert, are narrow and acute; its 
nuts are roundish, and twice the size of those of 
the common hazel; and its calyx is very large, 
so as almost to cover the nut, and is deeply cut 
at the brim. Its other characteristics, and its 


mode of propagation, are the same as those of | 


the common hazel. A hybrid between it and the 


zt 
CAAPEBA. | 


filbert, called Corylus colurna intermedia, has re- 


cently become known in the nurseries. 


v 
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CAAPEBA,—botanically Cissampelos Caapeba. 
A tender, evergreen, ornamental, twining, dic- 
ceous plant, of the moonseed tribe. It grows 
wild in the tropical parts of South America, 
and was introduced thence to British hot- 
houses during the former half of last century. 
It naturally twists about every shrub in its 
vicinity, and attains a height of five or six 


feet. 
their under surface, and standing on pretty long 
slender footstalks, which are set within the leaves’ 
base; and its flowers are greenish, and come out 
from the wings of the leaves, toward the upper 


part of the stems,——those of the male plants grow- | 
ing in short spikes or clusters,—and those of the | 


female plants produced in long loose racemes, and 


Its leaves are round heart-shaped, hairy on | 
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the history of vegetable cultivation. 


succeeded each by a single pulpy berry, enclosing 
a single seed. Its root possesses diuretic proper- 
ties. 

CABBAGEH,—botanically Brassica. A group 
of hardy herbaceous plants, of the cruciferous 
tribe. The cabbage, as understood in a loose 
sense, and with considerable variations of mean- 
ing, has very long made a conspicuous figure in 
It appears 
to have been generally and very early cultivated 
by the ancient Greeks and Romans. It was called 
by some of the earlier classical writers, Raphanus, 
from the resemblance of its seed to that of the 
radish; and by some less ancient writers, Coramée, 
from a supposed tendency in it to injure the eye- 
sight. The botanical name Brassica, is simply a 
modification of Bresic, the Celtic name of the 
plant ; the popular name cole or colewort, is sup- 
posed to be derived from the Latin word Caulis, 
and to allude to the excellence of the stems; and 
the popular name cabbage is remotely from the 
Latin word Caput or the old French word Caé, 
both signifying a head, and proximately from the 


| Italian cabuccio or the Dutch Labuys, and alludes 


to the firm head or ball which is formed upon 
the most conspicuous varieties of the plant by the 
natural convolution of the leaves, technically de- 
signated cabbaging or bolling. 

The Greeks held the cabbage in high esteem ; 
and the ancient Romans—in one of those fabu- 
lous flourishes which pass by courtesy for classic 
history—are said to have expatriated their phy- 
sicians, and, simply by the use of cabbage, to 
have preserved their health during six hundred 
years. Both the Greeks and the Romans eat the 


| raw leaves of cabbage, as a preventive and an al- 


leviation of the effects of intoxication. Pliny 
praises the spring shoots of cole or cabbage, and 
says, “I dwell long on this vegetable, because it 
is in so great request in the kitchen, and among 
our riotous gluttons.” Several ancient writers 
ascribe to the cabbage various medicinal proper- 
ties, and assert, in particular, that its juice or its 
seed, taken in drink, is a good antidote against 
the effects of the poisonous species of mushrooms. 
Several kinds of coles were in favour among the 
Romans: those of Calabria were the most hardy ; 
the Sabellian were the sweetest and best fla- 
voured ; those of Cumee bore leaves which spread 
flat along the ground; and those of Aricia were 
tall, and produced numerous buds. 

Some variety of cabbage, though we know not 
which, was probably introduced to Britain by the 
Romans. The Saxons use the word “kale” in 
their oldest extant records; and gave the name 
“sprout-kale” to the month of February, on ac- 
count of the young leaf-buds then beginning to be 
fit for use. Gerard is the oldest English author 
who has written fully on the cabbage; and he 
mentions several kinds, whose seeds were brought 
from the Continent, and recommends that they 
be carefully “set and sown in the same manner 
as musks, melons, and cucumbers.” ‘The bolled 
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or firm-hearted variety, which is emphatically 
designated cabbage, was, for a long time, im- 
ported, in a market-state, into England from 
Holland. It was first introduced to English cul- 
tivation by Sir Anthony Ashley in Dorsetshire ; 
yet it very slowly passed into favour with culti- 
vators ; and, half a century afterwards, when Ben 
Jonson wrote, it was still imported to our mar- 
kets from Holland. “It seems,” says a writer in 
the Magazine of Domestic Economy, “that Scot- 
land was still more tardy in receiving the gift 
which now forms a great article of subsistence 
among her labouring: population, it being said 
that the soldiers of Cromwell first carried the 
cabbage into the Highlands. 
acknowledge that there is proof of Cromwell’s at- 
tention to the physical wants of those whom he 
so vigorously governed, yet in this case, perhaps, 


we should rather refer the introduction of cab- | 


bages into Scotland to the colonies of German 
fishermen who settled upon the eastern coast of 
that country at a period much earlier than the 
Commonwealth. The cabbage and open colewort 
now form the principal ingredients of a kind of 


soup to which we find continual allusions in the 


songs of Burns.” 


Cabbage, in the loose and improper sense of | 
the whole brassica genus, has already been dis- | 


posed of in the article Brassica. In its botani- 
cally proper sense, it comprises all the varieties 
and subvarieties of the species Brassica oleracea ; 


and, in its more stringent or distinctive popular | 


sense, it includes only such subvarieties of this 
species as have smooth bolled heads. 


the cavalier cabbage, the thousand-headed cab- 


bage, and some others; a second has been called | 
B. 0. costata, and includes principally the cove | 
tronchuda and the chou a cotes; a third has been | 
called B. 0. bullata, and includes the savoy cab- | 
bage and the Brussels sprouts; a fourth has been | 
called B. o. botrytis, and includes cauliflower and | 


broccoli; a fifth has been called B. 0. caulo-rapa, 
and includes the Kohl-rabi and the chou-rave 
crepue ; and a sixth has been called B. 0. capztata, 
and includes the kinds which are most strictly 
designated cabbages. 


But although we | 


One group | 
of the subvarieties of Brassica oleracea has been | 
called B. 0. acephala, and includes the borecoles, | 


If the first and the second | 
of these be conjoined, and also the third and | 


the last, four groups will be formed with very | 
conspicuous and easily recognisable popular char- | 
acters,—the first loose-headed, the second bolled- | 
headed, the third corymbose-flower-budded, and | 


the fourth turnip-rooted. 


In our subsequent re- | 


marks, we shall include under the notion of cab- | 


bage, the wild normal plant of Brassica oleracea, | 
all the subvarieties of B. 0. capitata, and such of | 
the subvarieties of B.o. acephala as are cultivated | 
in the fields and not popularly classed with the | 


borecoles; and we refer, for notices of the other 


subvarieties of Brassica oleracea, to the articles | | 


Borecoue, Brussers Sprouts, Savoy, Kout- 
Rast, Broccont, and CAULIFLOWER. 


_ sea-cliffs of some parts of England. 
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The wild cabbage grows wild on the rocky 
shores of Great Britain, and particularly on the 
Its root is 
fusiform, and somewhat hard; its leaves are 
smooth, glaucous, waved, irregularly lobed, some- 
what thick or fleshy, and generally rather lyrate- 
shaped; its flowers are yellow, and appear from 
April till June; and its pods are not beaked. 
Except for the colour and smoothness of its leaves, 
it presents, when in flower, a considerable resem- 


| blance to charlock, Sinapis arvensis ; and though 


the parent of numerous, prominent, and valuable 
kinds of both field and garden esculents, it is it- 
self utterly undeserving of cultivation, and takes 
rank with some of the most worthless sorts of 
bulky weeds. “The brassica oleracea,” remarks 
Dr. Neill, “is a plant indigenous to our rocky 
shores; but no one, seeing it waving its foliage 


in its native habitat, could possibly anticipate 


that it would ever appear in our gardens, dis- 
guised as the ponderous drum-head or sugar-loaf 
cabbage, or on our tables as the delicate cauli- 
flower or broccoli. 

The cow cabbage, B. 0. acephala arborescens, is 
ene of the most remarkable of the field subvarie- 
ties; and has frequently been the subject of ex- 
aggerated recommendation and wildly impas- 
sioned eulogy. It also bears the names of Anjou 
cabbage, Jersey kale, branching cabbage, Czesa- 
rian cole, chou chevalier, chou a vaches, and 
several other designations. Its root is large and 


_ spreading; its stem is upright, strong, and usu- 
ally from five to ten feet high; its branches are 


numerous, and form a head upon the stem some- 
what similar to that of a palm; both its stem and 
its branches are very hard and almost ligneous ; 
and its leaves are small, thin, smooth, and vivid 
green. It is extensively cultivated in Jersey and 
in some of the north-western parts of France; 
and is there used, not only for the forage of its 
leaves, but for the ligneous value of its stems. It 
seems, like almost every other subvariety of 
Brassica oleracea, to have undergone modifica- 
tions from natural hybridizing; and, in conse- 
quence, it has, under new names and with slight 
changes of appearance, been again and again in- 
troduced to the attention of British farmers, and 
as frequently dismissed. The Anjou cabbage 
form of it had great though brief popularity about 
the middle of last century, and was introduced 
to England from the French estates of the Mar- 
quis of Turbilly. “This kind of cabbage,” said 
the Marquis, “is one of the most useful legumi- 
nous plants for country people. It is greatly 
esteemed in Anjou, Poitou, Brittany, Le Maine, 
and some other neighbouring provinces. In 
Anjou, farmers are bound by their leases to plant 
yearly a certain number of these cabbages, and 
to leave a certain number of them standing when 
they quit their farms. This cabbage forms a kind 
of shrub, the great utility of which may be ga- 
thered from this, that its leaves afford nourish- 


ment to men and cattle, and its stalk, which is | 


free = 
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about the thickness of one’s wrist, is used, when 
dry, for fuel.” A kind of cow cabbage cultivated 
in La Vendee, and strongly recommended about 
eighteen years ago to the notice of British far- 
mers, is said to attain, in its native district, a 
height of from 12 to 18 feet. “Sixty plants of 
it,” reported Mr. Hamilton of Plymouth, “are 
said to afford sufficient provender for one cow for 
a year ; and as the side shoots only are to be used, 
it lasts four years without fresh planting. A 
square of sixty feet will contain 256 plants, four 
feet apart, or sixteen more than four cows require 
for a year’s provender, without the aid of other 
food.” The kind of cow cabbage called the Ca- 
sarian cole was introduced to England by Mr. 
Fullard, and was asserted by that gentleman’s 
cowherd to be so superlatively prolific, that five 
plants of it per day are, with proper manage- 
ment, sufficient for ten oxen or for one hundred 
sheep. In 1836, living plants of it six feet high, 
and raised from seed which had been purchased 
at a shilling a-grain, were exhibited at the Bed- 


ford conservatory in Covent Garden; and some | 


plants of it in the ordinary course of culture are 
said to attain a height of twelve feet, and a cir- 
cumference of from fifteen to twenty feet, and to 
possess stems of sufficient strength to be used as 
rafters for the thatched-roofs of farm-buildings. 
Another kind of cow cabbage recently introduced 
from France is called Chou Laponic or Lapland 
cabbage, and differs very slightly from the other 
kinds, yet may be considered as slightly improved. 


The Jersey kale, though usually regarded as a | 


cow cabbage, seems to possess an intermediate 


character between that subvariety and the thou- | 
An account of it which | 


sand-headed cabbage. 
appeared about fifteen years ago, and drew con- 
siderable attention, says, “It is much cultivated 
in Jersey, and attains the height of from four to 
ten or twelve feet. The little farmers feed their 
cows with the leaves, plucking them from the 
stem as they grow, and leaving a bunch or head at 
the top. The stems are very strong, and used for 
roofing small out-buildings; and after this purpose 
is answered, and they are become dry, they are 
used for fuel. When the gathering of the leaves 
is finished at the end of the year, the terminating 
bud or head is boiled, and said to be particularly 
sweet.” But all the eulogistic accounts of the 
Jersey kale and of the several kinds of true cow 
cabbage have been found by experiment to be 
essentially fallacious and mightily deceptive. An 
acre of common red clover, under any ordinary 
circumstances, probably yields as large an amount 
of nutritive matter, and quite as profitable an ag- 
gregate return, as an acre of any average sort of 
cow cabbage. 

The thousand-headed cabbage, B. 0. acephala 
vulgaris, presents a considerable resemblance to 
the cow-cabbage, but is more compact in its 
head, and both rougher and darker-coloured in 
its leaves. About 40 years ago, Mons. Lecochere 
cultivated it to a considerable extent in the 


, 
~— 
? 
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vicinity of Guildford, published a small tract on 
its merits, and made strenuous efforts for its dif- 
fusion ; and, within the last fifteen years, many 
of the principal seedsmen of Britain have grown 
the seed of it for sale; yet it has obtained com- 
paratively little favour, and is found to be less 
valuable than the drumhead and the Scotch cab- 
bages.—The branchy or Cavalier cabbage, B. o. 
ramosa, is merely one of the sorts or forms of the 
common cabbage.—All the subvarieties and kinds 
now enumerated belong to the open-headed or 
borecole group, and are cultivated solely for the 
use of cattle. Some of the true borecoles, also— 
particularly Scotch kale and German greens— 
are occasionally grown in the fields as forage 
crops. 

The Cove tronchuda or Portugal borecole, B. o. 
costata oblonga, has an intermediate character 
between the borecole group and the bolled or true 
cabbages. It is likewise called the oblong cab- 
| bage, the large-ribbed borecole, and Chou vert a 
larges cOtes. It was extensively introduced about 
twenty years ago from Portugal; and is cultiva- 
ted principally in the neighbourhood of Bragan- 
za. Its usual height is nearly two feet ; its head 
is loose and open; its leaves are large and rugose, 
and its costa, cdtes, or midribs, are large, thick, 
and almost white, and branch into whitish veins, 
Its heart or central part is tender, very delicate, 
agreeably flavoured, and free from the coarseness 
which often belongs to the common cabbage; and 
the ribs of its exterior and larger leaves, when 
divested of the thin green parts, and well boiled, 
make a good dish, somewhat resembling sea-kale. 
This plant, however, is too delicate to be culti- 
vated in the fields, and even too tender to be 
cultivated as winter-greens in the garden; and, 
as to at once its habits, its culture, its uses, and 
its economical value, it has a far closer relation 
to cauliflower and sea-kale than to borecoles and 
true cabbages.—The common large-ribbed bore- 
cole, or Chou a grosses cdtes, B. 0. costata vulgaris, 
| holds the same intermediate place between the 
true borecoles and the true cabbages as the pre- 
ceding.—The dwarf cove tronchuda is simply a 
modified form of the Portugal borecole, growing 
to the height of eighteen inches, and producing 
sprouts. 

All the bolled or true cabbages are distinguish- 
ed by the plainness and smoothness of ther leaves, 
and by their habit of so bundling together all 
their leaves except the outer ones as to form a 
compact, hard, blanched, globular or roundly- 
conical head. The drumhead or depressed sub- 
variety, B. 0. capitata depressa, and the great 
round Scotch subvariety, B. 0. capitata spherica, 
are generally esteemed the most suitable for ex- 
tensive field cultivation. The York subvariety, 
B. 0. capitata elliptica, and the conical or sugar- 
loaf subvariety, B. 0. capitata conica, are suitable 
for both the field and.the kitchen-garden. The 
York, in particular, has a very wide range of ad- 
aptation, exists in a considerable number of forms 
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or sub-subvarieties, and possesses an eminent 
degree of aggregate excellence. The best early 
York combines all the best qualities of the cab- 
bage,—firmness of bolling, compactness of heart, 
sweetness of flavour, convenience of size, hardi- 
ness of habit, and facility of culture—The red 
subvariety, B. 0. capitata rubra, is strongly char- 
acterized by the deep purple colour of its leaves ; 
and, for the most part, is cultivated only in small 
quantities in the kitchen garden, to be prepared 
and used as a pickle. The Vanack cabbage is an 
old kind, which fell into almost total neglect, and 
has recently been re-introduced to notice. It 
may, by means of timely sowings, be always in 
season; and it makes excellent spring coleworts, 
becomes very early a white-hearted cabbage, 
pushes fine sprouts from the stump after the 
heads are cut away, and is inferior in quality to 
few of the best cabbages. Other generally known 
kinds, and even distinct subvarieties of cabbage, 
are somewhat numerous; and kinds slightly 
marked, obscurely known, evanescent in char- 


acter, or merely local in cultivation, must, from | 


the powerfully hybridizing tendency of the genus, 

be absolutely multitudinous. A good selection 
is the following ;—for field or cattle crops, the 
drumhead, the great round Scotch, the great 
American, and the large round winter ; for pick- 
ling, the red Dutch, and the great drumhead ; 
for early spring garden crops, from April till 
June, the small early dwarf, the early dwarf 
York, the Eastham, and the dwarf sugarloaf; for 
general summer garden crops, the large early 
York, the large sugarloaf, the Battersea, the Pen- 
ton, the Antwerp, the Russian, and the imperial ; 
and for general autumn garden crops, the oblong 
hollow, the long-sided hollow, and the large hol- 
low sugarloaf. 

Almost any soil, provided it be exposed to the 
full influence of light and air, and be not shaded 
or stifled by shrubs, trees, or buildings, is suit- 
able for the growth of cabbages; and many a 


soil which is too stiff for the profitable cultiva- | 


tion of turnips is eminently adapted to a rotation 


comprising cabbages, beans, and wheat. But the | 


most suitable soil for cabbages is a sound, mellow 
loam, of the peculiar quality and texture usually 
designated fat or unctuous, having silex in very 


large proportion, in extremely minute division, 


and combined with a greater degree of alumi- 
nous earth than in most common, gritty soils. 
Yet the unctuousness of fat loam is occasioned 
more by the comminuted state of its silex, than 
by any considerable intermixture of alumina or 
calcium ; for some unctuous loams, possessing 
thorough adaptation to the growth of cabbages, 
have been found, on analysis, to contain not more 
than five or six per cent. of clayey matter, and 
scarcely one grain of chalk. Excellent land for 
the field cultivation of cabbages is either wet 
sandy loam, or a deep clay in a moist and almost 
marshy situation ; but either of these—or indeed 
any description of land for cabbages—requires to 
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be profusely enriched and thoroughly incorporated 
with spit dung or with some of the best kinds of 
composts, and will also yield a fair return for a 
subsequent dressing with the drainings of the 
stable or with other liquid manure. 

All the kinds of cabbage are sown in spring to 
boll and be used in the autumn and winter of 
the same year; and again in the end of summer 
or beginning of autumn, to boll and be used 
in the spring and early summer of next year. 
Most cabbage-growing farmers in the south 
and centre of England, plant a succession in 
April and May, and even till the end of June, 
so as to have a constant supply of fresh plants 
up to the time of their beginning to run to 
seed. The best time for sowing with a view 
to afford supplies in spring is from the 6th till 
the 12th of August in the southern and central 
counties of England, and from the 15th till the 


| 80th of July in the north of England and south 


of Scotland; and the best time for sowing witha 
view to afford supplies in autumn is toward the 
close of March, or in the early part of April. 
Plants from a sowing early in July are liable to 
run to seed in the spring; and plants from a 
sowing in the latter part or even middle of Au- 
gust seldom acquire sufficient strength to resist 
the rigours of winter. 

Cabbages, for growth in the garden, and even 
for growth in the field, are usually raised in seed- 
beds, and afterwards transplanted. The soil for 
a seed-bed ought to be moved to the depth of a 
few inches, and made very fine. The line for 
indicating the drill is strained tight; the drill is 
cut by drawing the angle of a hoe in the direc- 
tion of the line, with its edge resting against it; 
the depth of the drill is an inch or even less; 
the bottom of the drill is gently compressed into 
a smooth grooved surface, by means of the cylin- 


| drical back of a wooden rake, or of a long, smooth, 


slender pole such as the handle of a rake; the 
seeds are scattered, as regularly as possible, along 
the bottom ; a mixture of two pounds of powdered 
quicklime, one pound of coal-soot, and one ounce 


| of flowers of sulphur is dusted over the seeds, as 


a protection from the attacks of insects; and 
the drill is filled up with fine soil, and made firm 
and even by pressure with the flat of the spade. 
‘If the ground be in a somewhat moist condition, 
and the weather be somewhat showery, nothing 
more needs to be done; but when the soil, at the 
proper time for sowing, happens to be dusty or 
very dry, some artificial aids to germination must 
be brought into requisition both before'and after 
the sowing. The intended seed-bed, in this latter 
case, should be copiously watered on each of the 
three nights preceding the sowing; mats should 
be thrown over it during the intervening days: 


| and, if sunshine be clear and hot, the mats should 


be used till the seeds vegetate. The ordinary 
sprinklings which are usually termed waterings 


_ will be of little or no use to sowings in arid soil ; 


and the method of previous drenchings, and of 
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covering with mats, besides being quite effective, 
has the advantage of inducing very rapid ger- 
mination. The sowing ought to be thick, for the 
several purposes of a precaution against the 
inertness of a portion of the seeds, a provision 
against the accidents to which the young plants are 
liable, and a means of defeating slugs and other 
tiny foes by gorging them with food. Yet for 
the last of these purposes, the additional means 
may be used of sprinkling the young plants with 
the mixture recommended for dusting the seeds, 
or of covering the spaces of soil between the 
drills with dry saw-dust or chaff. When the 
first true leaves appear, and acquire a little 
strength, most of the danger from accidents 
and animal attacks is over, and the young plants 
ought to be so thinned out as to stand at dis- 
tances of an inch asunder; and as they advance 
in growth, they ought to be further thinned to 
distances of two inches asunder, and the spaces 
between the rows ought to be slightly hoed, in 
order to keep the whole bed free from weeds. 
The planting or transplanting of cabbage is an 
operation of prime importance to the culture, 
whether in the garden or in the field, and re- 
quires a little nicety in the performance. Cab- 
bage-plants grown to maturity on the ground on 
which they are sown, even in spite of the most 
careful culture, have long unbranching roots, and 


tall, naked, shanky stems; and they necessarily | 


occasion the preparations and processes of sowing 
and thinning to be dispersed over a compara- 
tively vast breadth of surface. 
occasions the roots to be “ stocky,” or to abound 
in short, bibulous, nutrient fibres; it dwarfs the 
plants, and both secures them to the soil, and 
renders them strong and compact ; and it enables 
the cultivator to keep a reserve of seedlings in 
the seed-bed, and, in the event of very severe 


Transplanting | 


weather, to protect them by coverings of mats | 
thrown over arches, formed of hoops or pliable | 


rods. The transplanting ought to be practised 
as soon as the young plants are about three or 


four inches high, or begin to be crowded. The | 


bed or plot for it in the garden ought to be in a 
free open situation, and thoroughly digged, well 
pulverized, and richly manured. Strong plants, 
as nearly as possible of uniform height and 
character, ought to be selected. Plants of any 
free-growing or large variety ought to be planted 
18 inches asunder from one another, in rows 18, 
21, or 24 inches asunder; but the small Yorks 
will do very well at distances of 12 inches from 
one another, in rows 16 or 18 inches asunder. 
The soil must be brought closely into contact 
with the whole of the roots, and made to take 
distinct hold of every part of each radical fibre. 
One method is to form a perpendicular drill 
breastwork, as in transplanting seedling trees, 
to place the young plants against the breastwork, 
with their lowest fibres spread upon the bottom, 
and to render them firm and complete the drill 
by shovelling up the soil to a level with the sur- 
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face. Another and more common method is to 
form dibble-holes of sufficient depth to let the 
whole root find place without being doubled up, 
and to make deep lateral pressures with the in- 
serted dibble at the depositing of each plant ; 
or—when the weather is dry—to fill every dib- 
ble-hole to the brim with soft water, and so to 
press the soil at the depositing of the plant as 
to puddle in and completely secure all the roots. 
In all instances in which the making of dibble- 
holes and the filling of them with water is not 
practised, much good is done by plunging the 
roots of each plant, immediately before deposit- 
ing it in the soil, ina thin paste of rich mould 
and ditch water or the drainings of the dung- 
hill. Ifthe season of transplanting be early, and 
the weather be warm and showery, the trans- 
planted cabbages may, in most parts of the south 


|| and centre of England, grow.so rapidily as to 


require the check of a second removal, or of 


| being raised up and reset; but almost always in 
| the north, and under all ordinary circumstances 
| in the south, they may be left undisturbed, and 


will be all the readier for culture at an early 


| period in spring. 


Two autumnal hoeings and a moderate earth- 
ing up must be given during the progress of the 
cabbages’ growth. If the winter prove mild, 
they will continue, though very slowly, to grow ; 
and if the winter. prove severe, they will be 
torpid during the prevalence of frost, and will 
start into somewhat sudden and rapid renewal 
of growth at the commencement of the genial 
influences of spring. At the close of winter, the 
spaces between the drills ought to be cleared 
from fallen and inert leaves, and once or twice 
digged or forked; and when the plants indicate 
their tendency to bolling, the spaces ought to be 
again well stirred. A few of the plants may run 
up to seed; but the great majority, if the rules 
of proper culture have been observed, will form 
regular heads, and afford a considerable succes- 
sional supply. The yellow and inert leaves will 
spontaneously fall, or will yield to the slightest 
jerk, and ought to be removed; but the firm, 
green, exterior leaves, which affect an open 
growth, or refuse to fold over the bolling, ought 
not, by any means, to be disturbed when the 
head is cut out, but should be left to perfect the 
axillary buds which produce young sprouts; and 
these sprouts or secondary cabbages may be used 
either as a delicious esculent of somewhat dif- 
ferent quality from the original cabbage-heads, 
or as cuttings for producing a supply of excellent 
cabbages, true to the original varieties, or un- 
deteriorated by the very common process of 
natural hybridizing. When the sprouts are de- 
signed to become esculent, one or at most two 
of the best must be selected, and all the rest be 
rubbed off; for if a considerable number are 
allowed to grow, all will be small and compara- 
tively worthless ; while if only one be allowed 
to grow, it will rush rapidly to maturity, and 
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will certainly equal, and not improbably excel, 
the original head in both appearance and flavour. 
When the sprouts are employed as cuttings, 
shoots of about five or six inches in length, are 
gently twisted from the stem; the lacerated heel 
of each is trimmed perfectly smooth and even 
with a very-sharp knife, but not shortened ; the 
cutting, thus prepared, is very carefully deposited 
in lightish, sandy fresh-moved loam, at such a 
depth as to inhume the greater part of its stem ; 
the dibble or setting-stick is, in three or four 
places, thrust diagonally into the ground in the 
direction of the heel, so as to fix it firmly in the 
soil; and a little water is then given to each 
plant, to settle the soil closely about its stem. 

The seed-bed of the August or July sowing, 
besides furnishing the seedlings for the crop 
which is transplanted in the latter part of au- 
tumn and used in spring and early summer, is 
itself an object of considerable care and value. 
In severe winters, sometimes a considerable part, 
and occasionally almost the whole of the trans- 
planted crop is destroyed by frost; and, in order 
to provide against this serious exigency, a propor- 
tion of the seedlings ought to be left in the seed- 
bed. These, however, should be raised up, their 
longest roots cut back nearly one-third, and the 
plants reset in regular order and at proper dis- 
tances. If two hundred seedlings remain, and be 
made to stand four inches apart in rows which 
are six inches asunder, a bed of little more than 
twelve feet in length and about three feet in 
width will contain the whole; and, in severe 
weather, this can be kept covered with three or 
four garden mats, so that it will suffer no injury 
while the transplanted crop is failing, and will 
afford a pretty ample supply of plants for spring. 
—One mode of protecting the transplanted crop 
is to form deep drills or grooves with the hoe or 
the spade, and to deposit the plants in these at 
such a depth that the lowest leaves may stand 
just above the soil; and another method is to set 
up the plots in ridges of nine inches in height, 
and to plant the seedlings in the bottom of the 
trenches between the ridges. But both methods 
retard the growth of the cabbages in spring ; and 
the latter has the additional disadvantage of pre- 
venting the free and necessary application of the 
hoe. 

The spring sowing, as already stated, ought to 
be made toward the close of March or in the early 
part of April. The seed-bed for it should be pre- 
pared and cultivated in the same manner as that 
for the sowing of July or August ; and if these 
two seed-beds be of due extent, and properly 
managed, they will yield seedlings and shoots for 
a succession of matured plants during nearly the 
whole of the year. About the first of June, most 
of the cabbages from the July or August sowing 
may be supposed to have yielded their heads for 
use, and to have been left to produce sprouts 
from their stems; and at this time, such of the 
seedlings of the March or April bed as are in a 


a 
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proper condition to be transplanted, should be 
carefully selected, and set in a bed of rich soil, 
watered, and managed in exactly the same man- 
ner as those of the July or August sowing. The 
seedlings which remain in the seed-bed should 
be gently lifted, the ground stirred, cleaned, and 
watered, and the plants reset at regular distances 
of three or four inches asunder. If the plants be 
multitudinous, a number of the best may, with 
great advantage, be placed in a succession bed in 
rows and at distances of six inches asunder ; and 


| these, not only will suffer an useful check to their 


growth, but will acquire ramose and stocky roots. 
“Tf,” says Mr. Towers, “a bed be formed and 
planted for cabbaging in June, and thence every 
two months, and especially if—as I must presume 
—a previous transplantation had already been 
made during May, it is obvious that a succession 
of crops will be secured during every favourable 
season till the end of October; and I may add, 
from positive experience, that if the weather be 
then fine, and the succeeding winter prove open 


_ and mild, any remaining stock in the seed-bed, 


however long-shanked and ungainly they may 
be, if set deep in the soil of a well-prepared bed, 
may make good progress till the end of Novem- 
ber, survive the winter, and produce excellently- 
hearted and sweet-tasted cabbages in April. 
Small they will be, and some perhaps will fly to 
seed; but those which do succeed will amply re- 
ward the attentive care of the grower. My ex- 
perience applies to the latitude of London, though 
in a country far westward, and much later in its 
productions; but I presume that in the north 
also, these hints may be rendered to a certain 
extent available.” 

The field cultivation of cabbages is, as to prin- 
ciple, seasons, and general rules of practice, ex- 
actly the same as the garden cultivation ; and it 
differs principally in less attention being given 
to each individual plant, in the plough and the 
horse-hoe being substituted for mere hand im- 
plements, and in little or no care being used to 
obtain a succession of supplies by means of nicety 
inmanagement. The preparatory tillage is nearly 


the same as that for turnips, but always requires 


deeper ploughings, and is often effected by one 
plough following another in the furrow ; and 
land which is clayey and wet, is very generally 
laid in ridges of, in most instances, four furrows 
each. When the land is so light and dry as to 
be advantageously laid flat, the manure is usually 
incorporated with it previous to the last plough- 
ing; but when it is so adhesive and moist as 
to require to be laid in ridges, the manure, im- 
mediately before planting, is spread in the fur- 
rows between the bouts, and the ridges are turned 
over upon it by being split asunder with the 
plough. The proper distance between the drills, 
is 24 feet for the smaller kinds of field cabbage, 


| and 3 or 34 feet for the larger kinds; and the 


proper distance in the row between plant and 


plant, is the same as the distance between the 


Scotland—and, by parity of principle, for the 
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drills ; but, in order to allow for failures and ob- 
tain a full crop, the distance in the row at plant- 
ing ought to be only one-half of the intended 
final distance,—leaving the supernumerary plants 
to be torn up when the desired number are fairly 
rooted. A frequent method of planting is to lay 
the land in raised drills, and’ to deposit the plants 
by dibbling; but this method permits careless or 
bungling workmen to set many of the plants with 
upturned radical stem or without proper pressure 


of the soil around the radical fibres; and it, in | 
consequence, is very generally followed by the | 
failure of a large proportion of the crop. A much | 


better method is to imitate the usual principle 
of transplanting large quantities of seedling- 
trees. The plough opens, in the well-tilled land, 
a deep and narrow furrow ; a woman or a child 
passes along with a basketful of seedlings, places 


them at the proper distances against the abrupt | 
side of the furrow, and gives to each a gentle | 


pressure to make it retain its proper position ; 
the plough covers all the roots with the soil 
turned over on its return; a man passes along, 


and obliquely presses his foot against the furrow | 
slice at the place of each plant; and the plough | 
either omits the requisite intervening space, or | 


disposes it in shallower and broader furrows, and 
then cuts the deep and narrow furrow for the 
next row of plants. 

The after-culture consists in horse-hoeing, hand- 


hoeing, and weeding, and is essentially the same in | 


principle, appliances, and design, as that of other 


drilled green crops. A frequent method of gather- | 


ing the crop of the bolling field kinds, is to chop 


off their heads with a spade, leaving to each an | 


inch or two inches of its stem ; but this requires | 


to be modified with some kinds, and cautiously 
conducted with all. 
bages, and other open-headed kinds, may be ga- 
thered by stripping off tier after tier of leaves 


from the time of the plants being 12 or 20 inches | 
high, till the time of their beginning to run up | 
to seed, and may be allowed to remain on the | 
ground throughout the winter ; but the bolling- | 


headed or true cabbage kinds must be very 
charily bereft of any leaves till the whole are cut 
away in one head, and ought to be entirely re- 
moved from the ground before the commence- 
ment of winter ; for if single leaves are stripped 
off, the process of bolling may be enfeebled or 


prevented,—and if any portion of the crop re- | 


main on the ground during winter, its outer 
leaves are liable to become so much injured as 
to impart a disagreeable flavour to dairy produce. 

The field cultivation of cabbages has often been 
lauded as at once one of the most eligible, one of 
the most remunerating, and one of the most 
shamefully neglected departments of husbandry ; 
and yet it has probably been quite as often de- 
nounced as of doubtful expediency, of precarious 
character, or even of wasteful and destructive 
tendency. A judicious estimate of its fitness for 


The coleworts, cow-cab- | 


— 


north of England and the north of Ireland—is 
made, in the following terms, by Mr. Lawson :— 
“ Much has been said and written recommenda- 
tory of the cabbage tribe being more extensively 
subjected to field culture in this country, for 
feeding cattle, sheep, swine, and even poultry ; 
but, judging from any trials which have been 
-made, as well as from the natural habits of the 
whole tribe, their culture seems only likely to 
be attended with any chance of decided advan- 
tage on the most superior class of soils, particu- 
larly on such as are of rather strong texture, and 
where an abundant supply of manure can be 
| had; and even in many such cases, it is ques- 
tionable how far they ought to be preferred to 
| turnips, over which, however, they possess the 
advantage of improving rather than deteriorat- 
| ing the quality of the milk of cows fed upon 
them, and also of growing freely on lands which 
are too stiff in texture for the growth of any 
| sort of turnips.” A crop of open-headed cab- 
bages has also the advantage of being easily ac- 
cessible during frost and snow; and a crop of 
any kind of cabbages is almost certain to be 
more valuable than an average crop of turnips, 
under the present system of turnip-culture in 
the south and centre of England. Cabbage- 
| culture on the whole, however, requires an un- 
_ usual combination of warmth and moisture, in- 
curs much risk from drought and insects, and is 
both exhausting to the soil and drastic upon the 
farmer’s capital; and, in consequence, it con- 
| tinues to be quite unknown in the field-hus- 
_ bandry of many districts of Great Britain, and, 
| except in comparatively rare instances, is not 
_ conducted upon an extensive scale in any. Yet 
Arthur Young, in his survey of Suffolk, says, 
| that “he has seen from 40 to 70 acres of cab- 
_ bages on a farm, every year, for several years ;” 
_ and Mr. Marshall, in his Rural Economy of the 
Midland Counties, says, “ Among the ram-breed- 
ers of Leicestershire, cabbages may be said to be 
already established as a prevalent crop, and there 
/ is one man within this district who has grown 
_ ten, twelve, or fourteen acres a-year, for many 
years past.” One reason why cabbages have ac- 
quired the reputation of being a very exhausting 
crop, 1s the censurable practice of leaving the 
roots and a considerable portion of the stems for 
a considerable time in the ground, and of there- 
fore allowing them to throw out sprouts, and to 
rob the soil of a large portion of its most nourish- 
ing juices; and another reason is the equally 
| censurable practice of permitting some of the 
open-headed kinds to run up into flower-stems, 
and in consequence to act most impoverishingly 
upon the soil. Cabbages are much relished by 
_ cattle ; and, when used with some good hay, 
either for stall-feeding or for the dairy, they are 
found to be very decidedly nutritious, whole- 
some, and economical. They are better liked 
than turnips by hogs, and are well adapted to 
the rearing of calves and the feeding of broken- 
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mouthed sheep and cattle. According to Mr. 
Sinclair’s analyses, one pound of drumhead cab- 
bage contains 430 grains of nutritive matter and 
280 grains of fibre, one pound of early York cab- 
bage contains 430 grains of nutritive matter and 
312 grains of fibre, one pound of purple borecole 
contains 448 grains of nutritive matter and 1,120 
grains of fibre, and one pound of Kohl-rabi con- 
tains 251 grains of nutritive matter and 360 
grains of fibre; and the average amount of the 
nutritive matter of cabbages is superior to that 
of common turnips in the proportion of 215 to 
160, and inferior to that of Swedish turnips in 
the proportion of 215 to 220. 

Single cabbages are frequently obtained of so 
great size as to weigh thirty or even forty pounds ; 
but the average cabbages of a crop, even on the 
best soil and under the best culture, can rarely 
be produced of one-third of that size. If an 
average of twenty pounds could be obtained, and 
a space of one square yard were assigned to each | 
plant, and no blanks to occur from careless plant- | 
ing, bad culture, or the attacks of disease, the 
produce per acre would amount to the magnifi- 
cent figure of forty-three tons; but the actual 
average produce amounts in common estimation 
to only thirty tons, and probably amounts, in 
most circumstances, to not more than twenty | 
tons.——When cabbages are removed late in au- 
tumn, or early in summer, the valuation for 
them, at the quitting of a farm, is the same as 
for turnips drawn and consumed elsewhere than | 
upon the field; but when they are allowed to re- 
main so long as to rob the land of a portion of 
its sustenance, they suffer a deduction according | 
to the discretion of the valuers—A method of | 
cultivating cabbages as a joint crop with beans, | 
is noticed in our article on Brans. 

Cabbages are subject to the same diseases as 
turnips, both from the attacks of insects upon 
the young plants, and from the formation of an- 
bury in the roots; and they are subject, in their 
advanced state, to a fearful amount of devasta- 
tion from the caterpillars of two species of but- 
terflies. See the articles Turnip-Fiy, AnBury, 
and Burrmerriy. A disease in the roots of cab- 
bages, known to all cultivators under the name 
of clubbing, is occasioned by the deposition of 
the eggs of an insect at the junction-joint of the 
roots and the stem. The organization is dam- 
aged, the flow of the sap is partially arrested, the 
bottom of the stem swells, and the plant becomes 
sickly, and cannot grow to maturity. This dis- || 
ease occurs principally on ground which has been 
frequently cropped with cabbages; and seldom || 
or but mildly makes its appearance on land which 
is cropped with a many-membered rotation. One 
preventive or cure of it is to mix the top-soil 
with a half-inch stratum of charcoal dust; an- | 
other is to apply quicklime and withhold man- | 
ure; a third is to trench the land, and expose it 
in ridges to the frosts of winter; and a fourth 
and most effectual is to combine the last of these 


el 
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with a succession of two or three years cropping 
of totally different vegetables. Ducks and other 
fowls afford good assistance in clearing the ground 
of slugs; and hand-picking must be practised for 
taking away caterpillars. 

Cabbage-seed is so exceedingly lable to be 
affected by natural hybridization that the saving 
of any specimen of it, perfectly true to its sub- 
variety, is a work of some nicety. The usual 
method is to select a few fine plants, and to 


| transplant them to the head in some spot as re- 


mote as possible from all other plants of the 
brassica genus; and this method is sometimes 


_ modified by selecting for them the centre of a 


| 


field of wheat or some very similarly situated spot. 
—The seed retains its vegetative power for three 
or more years; yet the seed of the immediately 
preceding season ought always to be preferred ; 


| and whenever seed of even two years old is used, 


it ought to be tested by a specimen-sowing of it 
in a flower pot, exposed to very genial heat. A 
failure of the seed-bed may occasion a serious 
loss of time, and ought to be carefully prevented. 
An ounce of seed sown broadcast is sufficient for 
a seed-bed of forty square feet ; and less is suffi- 
cient, when sown in drills, six or seven inches 
asunder. Half a pound of seed will produce 
more plants than can be grown upon an acre. 
When cabbages are given to milk-cows, all 


| leaves which are not perfectly sound ought to be 


carefully stripped off, and appropriated to pigs or 
to store cattle. When cabbages are given to 
sheep or cattle, they ought to be sliced in the 
same manner as beet-root or turnips; and when 
given for fattening bullocks, they ought to be 
combined with oil-cake. A proper method of 
giving them sliced to sheep, is in troughs either 


_ on the field in which the cabbages grow, or on 


any grass-land which requires to be manured 
with the sheep’s droppings. When bolled-headed 
cabbages cannot all be successionally used before 
the commencement of winter, the portion which 
remains on the field must be gathered at one 
harvesting, and may be stored somewhat in the 
manner of turnips, but they cannot be long pre- 
served from destructive fermentation. The very 
extensive use which is made of cabbages in the 
preparation of a peculiar salted vegetable food 
by the Germans, will be separately noticed. See 
the article Saver-Kravut.—Don’s Dictionary of 
Botany.— Dr, Neill’s Fruit, Flower, and Kitchen 
Garden.—Horticultural Magazine.—Baxter’s Agri- 
culture—Marshall’s Midland Counties—Marshall’s 
West of England.—Quarterly Journal of Agricul- 
ture.—Lawson’s Agriculturist’s Manual.—Catalogue 
of the Highland Society's Museum.— Journal of the 


| Royal Agricultural Society— Magazine of Domestic 


Economy.—Doyle’s Husbandry.— Bayldon on Rents 
and Tillages.—Loudon’s Works—Randall’s Semi- 
Virgilian Husbandry.—Sproules Agriculture — 
Low’s Agriculture—Gardener’s Magazine.—Mil- 


|| ler’s Dictionary.—British Husbandry.—hhamn.— 


Young.—Mawe. 
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CABBAGEH-TREE, botanically Aveca. A genus 
of deciduous tropical trees, of the palm tribe. 
The medicinal or catechu species, Areca catechu, 
grows naturally in the Hast Indies, and was in- 
troduced thence to the hothouses of Great Bri- 
tain toward the close of the 17th century. It 
usually attains a height of about 30 feet ; and has 
somewhat the appearance of a gigantic specimen 
of the cow cabbage. Its timber is used in India 
for roofing-rafters and similar purposes, Its 
nuts, when very young and tender, are used as a 
chief ingredient in a decoction which is prescribed 
for costiveness consequent on dyspepsia; and, 
when full grown, they are chewed with the betel 
leaf. The spatha, or tough, fibrous, vegetable 
covering of the nuts is manufactured by the Hin- 
doos into caps, small umbrellas, dishes, buckets, 
and vessels for holding water and arrack; and 
the inside part of it readily separates from the 
outside part, and has an appearance like fine 
white China paper, and can be written upon with 
ink.—The oleraceous species, Areca oleracea, grows 
40 or 45 feet high, and is cultivated in India for 
the culinary use of its produce.—The dwarf spe- 
cles, Areca humilis, grows to the height of about 
six feet, and is also cultivated in India. Seven 
other species, the red, the slender, the Manicot, 
the triandrous, the mountain, the lutescent, and 
the hairy-coated, have been introduced to the 
hothouses of Britain,—three from the Isle of 
France, two from South America, and two from 
respectively the East and the West Indies; and 
all these seven have an ornamental character. 
Several other species are known to botanists. 
The name of cabbage-tree is also sometimes given 
to the cow-cabbage and to the Klein’s species of 
cacalia, 

CACALIA. A genus of plants, of the ground- 
sel division of the composite family. Their name 
means ‘ exceedingly evil,’ and alludes to their 
powerfully detrimental action upon the soil. Up- 
wards of thirty species have been introduced to 
the gardens of Britain, from both the old world 


and the new, and from both the southern hemi- | 


sphere and the northern; and about thirty other 
species have been scientifically described. Nearly 
one-half of the introduced species are evergreen 
undershrubs, four are evergreen herbs, one is an 
evergreen creeper, two are tuberous-rooted per- 
ennials, three are annuals, and most of the others 
are deciduous, herbaceous perennials. Most are 
curious and interesting; and about one-third are 
beautiful. We shall briefly notice two or three 
as specimens of the whole. 

The alpine species, Calcalia alpina, is a hardy, 
perennial-rooted, herbaceous, ornamental plant, 
of the mountains of Austria and Switzerland, 


and was introduced to Britain in the former half | 
of last century. Its root is fleshy and spread- — 


ing; its leaves rise in profusion from the crown 
of the root, each standing on a single footstalk, 
and shaped like the leaf of ground-ivy, but 
thicker in texture, white on their under-surface, 


——— as 


and shining-green on their upper surface; its 
stem rises from among the leaves, and is round, 
branching at the top, and about two feet high; 
its flowers grow in a kind of umbels at the ends 
of the branches, have a purplish colour, and ap- 
pear in July and August; and its seeds are ob- 
long and crowned with down.—Klein’s species, 
Cacalia Kleinia, grows naturally in the Canary 
Islands, and was introduced to Britain in 1732. 
Its stem is thick, fleshy, jointed, swollen in the 
middle of the spaces between the joints, irregu- 
larly but profusely ramified, and usually from 
three to nine feet high; its branches have the 
same jointed and bearded appearance as the 
stem; its leaves grow irregularly all round the 
extreme part of the branches, and are glaucous 
in colour, and long, narrow, spear-shaped in form, 
—and when they fall off, they leave scars which 
always remain on the branches ; and its flowers 
grow in large clusters at the extremity of the 
branches, and are tubulous and of a faint carna- 
tion-colour, and bloom in September and Octo- 
ber. “This plant,” says Miller, “has been called 
cabbage-tree by the gardeners, from the resem- 
blance of its stalks to those of the cabbage; 
by others, carnation-tree, from the shape of the 
leaves and colour of the flowers. There have 
been stones and fossils dug up at a great depth 
in some parts of England, which have very per- 
fect impressions of this plant upon them; from 
whence Dr. Woodward has supposed the plants 
were lodged there at the universal deluge; and 
finding the impressions of many other plants and 
animals, which are natives of those islands (the 
Canaries), he concludes that the waters flowed 
hither from the south-west.” This species is 
propagated from cuttings, and requires green- 
house protection in winter, and a warm, dry, 


| airy situation in summer, and evinces great im- 


patience of any considerable quantity of water. 
—The sow-thistle-leaved species, Cacalia sonchi- 
folia, is a tender ornamental annual from the 
East Indies, and was introduced in the latter 
part of last century. Its stem attains a height 
of about 18 inches; and its flower has a purplish 
or orange-red colour, and appears in July. The 
scarlet - flowered species, Cacalia coccinea, is a 
hardy annual, of 18 inches in height, and blooms 
in June and July. 

CACAO, —botanically Theobroma Cacao. A 
cultivated, evergreen, nuciferous, tropical tree, 
of the Byttneria tribe. It is usually but very 
improperly termed in Britain cocoa; and it fur- 
nishes the well known cocoa and chocolate of 
our tea-shops. It grows naturally, in great 
abundance, in the Caraccas, in Guayaquil, in the 
isthmus of Darien, in the Honduras, in Gauti- 
mala, in Nicaragua, in the valley of the Amazon, 
and in several other parts of tropical America ; 
it is extensively cultivated, for the sake of its 
nuts, in some of these districts, and in some of 
the islands of the West Indies; and, since 1739, 


it has been grown and kept as a curiosity in 
I. 
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some of the hothouses of Great Britain. The 
cultivated trees seldom attain a height of more 
than 16 feet, and are usually grown in deep and 
narrow valleys, or between rows of sheltering 
plantain-trees, or in some other kind of densely 
shaded and thoroughly sheltered situation, The 
buds for the flowers and fruit do not, as in most 
other trees, come out at the extremities or on 
the young shoots of branches, but are produced 
on the larger branches and on the stem. The 
tree presents some resemblance, in both size and 
shape, to a young blackheart cherry; and the 
fruit is a large pod, shaped somewhat like a cu- 
cumber, and containing from twenty to thirty 
well-packed nuts about the size of large almonds. 
Trees of from three to eight years old yield about 
55 or 60 pods in the year, and full-grown trees 
yield about 200 or 240. The pod is easily ascer- 
tained to be ripe by its becoming yellow on the 
side next the sun. The shell of the nut is thin, 
brittle, and dark brown; and the kernel is 
brownish all through, and has a light pleasant 
odour, and an unctuous, roughish, bitterish but 
not disagreeable taste. The nuts yield, by ex- 
pression, a large quantity of oil; but they are 
cultivated solely for the sake of their cocoa husks 
and shells, and of the manufacture of their whole 
substance into chocolate. 


“In gathering the fruit,” we are told, “they | 


generally place a negro to each row of trees ; 
who, being furnished with a basket, goes from 
tree to tree, and cuts off all those pods which are 
ripe, leaving the others a longer time to ripen. 
When the basket is full, he carries the fruit, and 
lays it in a heap at one end of the plantation ; 
where, after they have gathered the whole plan- 


tation, they cut the pods lengthwise, and take out 


all the nuts, being careful to divest them of the 
pulp which closely adheres to them ; and then 
they carry them to the house, where they lay 
them in large casks, or other vessels of wood, 
raised above the ground, and cover them with 
leaves of the Indian reed and mats, upon which 
they lay some boards, putting some stones there- 
on to keep them down close, in order to press the 
nuts. In these vessels, the nuts are kept four or 
five days; during which time, they must be stir- 
red and turned every morning, otherwise they 
will be in danger of perishing from their great 
fermentation. Jn this time, they change from 
white to a dark red or brown colour. Without 
this fermentation, the nuts will not keep, but 
will sprout if they are in a damp place, or shrivel 
and dry too much if exposed to heat. After the 
nuts have been thus fermented, they should be 
taken out of the vessels, and spread on coarse 
cloths, and exposed to the sun and wind ; but at 
night or in rainy weather, they must be taken 
under shelter, otherwise the damp will spoil 
them. If the weather proves fair, three days 
will be long enough to dry them, provided they 


are carefully turned from time to time, that they 


may dry equally on every side.” 
2 


or other of the fennel plants. 


610 CACHRYS. 


The best cacao nuts of commerce are plump, 
shining, and quite free from mustiness or any 
symptoms of decay. The cacao of the Caraccas 
is the most abundant in the European markets, 
and brings, on the average, about one-third 
higher price than the cacao of Guayaquil; but 
the best, in price and reputation, is that from 
Socomusco. Cacao plantations were, at one time, 
extensive in Jamaica, but were destroyed by the 
effect of excessive taxation in Britain upon their 
imported produce ; and even the cacao plantations 
of the Caraccas have, of late, been considerably 
diminished by the encroachments of cotton, cof- 
fee, or sugar-cane cultivation. A large propor- 
tion of the cacao husks and shells met with in 
Great Britain is the refuse of the chocolate-ma- 
nufactories of Gibraltar and other places; and a 
considerable proportion of the chocolate of our 
shops is a vile compound of flour and soap. 

Plants of Theobroma cacao can be raised in 
Great Britain from cuttings in rich mould; but 
all plants of it for our hothouses were formerly 
imported from their native country in a seedling 
condition in pots. They require great nicety of 
management, frequent waterings, occasional clean- 
sings, and yet constant comparative dryness; and 
they cannot, without great difficulty, be brought 
to fruit.—Two other species of cacao-tree, Z'heo- 
broma bicolor and Theobroma guianensis, have been 
introduced to our hothouses since the commence- 
ment of the present century,—the former from 
New Granada, where it is cultivated, and the 
latter from Guiana. 

CACHRYS. A genus of hardy, herbaceous, 
perennial-rooted plants, of the umbelliferous fa- 
mily. Several species which formerly belonged 
to it are now dispersed under four other genera; 
but ten species still belonging to it have been in- 
troduced to Britain ; and about halfa dozen others 
are known to botanists. The introduced species 
are natives of Siberia, Tauria, Caucasus, the 
south of Europe, and the Levant; most have a 
height of about 12 or 18 inches, and produce yel- 
low or white flowers in July and August; and 
several possess a considerable resemblance to one 
The roots of most 
strike deep into loose soil, and are often as large 
as parsnips; and those of one species are eaten, 
in seasons of scarcity, by the inhabitants of Ser- 
via, Transylvania, and the adjacent countries. 

CACTUS. A genus of succulent, evergreen, 
erotesque-looking plants, forming the type of the 
natural order Cacteze or Opuntiaceze. This order, 
at a comparatively recent period, comprised few 
known plants, and was identical with a single 
genus; and, though now prodigiously enlarged, 
and comprising multitudes of known plants, and 
at least nine distinct genera, it is still very gene- 
rally called, not Cacteze, but Cactus. Its genera 
are cactus, opuntia, mammillaria, cereus, epi- 
phyllum, pereskia, melocactus, echinocactus, and 
rhipsalis ; and all of these, except the last, may 
be regarded as having for their type the genus 
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opuntia. Only four or five species—and these not 
at all of striking character—have been permitted 
to remain with the genus cactus; so that all 
the most remarkable cacti of the nurseries must 
now be sought for under some of the other ge- 
nera, particularly opuntia, cereus, epiphyllum, 
mammillaria, melocactus, and echinocactus. The 
number of species at preserit cultivated in the 
greenhouses and hothouses of Britain is about 
one hundred and sixty. 

The cacti seem most closely allied, in habit and 
general character, to the orders Ficoidez and 
Crassulaceze ; and yet—in spite of an utter dis- 
similarity in structure and mode of subsistence— 
they are generally regarded as most nearly akin 
to Grossulaceze or the gooseberry-tribe. Their 
flowers, in many instances, are large, beautiful, 
and most imposing; the sepals have a segmented 
and overlapping border, and shade off from green- 
ness and leafiness to brilliant tinting and delicate 
texture; the petals emerge by insensible grada- 
tions from the sepals, and are very numerous, 
and often not a little gorgeous,—varying from 
pure white to rich scarlet and purple, and pass- 
ing through all the intermediate shades of co- 
lour; and the stamens are multitudinous and 
ageregately beautiful, and consist of slender and 
delicate filaments, surmounted by small roundish 
anthers. The fruit is a succulent, fleshy, watery 
berry, somewhat similar to the gooseberry, hav- 
ing at the end a broad scar, and containing nu- 
merous succulent seeds and a poorly flavoured or 
quite insipid juice, yet greedily eaten, in the 
native countries of the cacti, for the sake of its 
refreshing coolness and moisture. The structure 
of the fruit and the general spininess of the 


plants are the features which assimilate the cacti | 


to the grossulaceee. 

But by far the most remarkable characters of 
the cacti are their pervading succulence, their 
general leaflessness, their poverty in stomata or 
perspiring pores, their profuse prickliness and 
hairiness of surface, their grotesqueness and 
metamorphosis of structure, and their powerful 
fondness for aridity of situation. The stem of 
the opuntias is much compressed, that of the 
epiphyllums is somewhat leafy, that of the other 
genera is angular or deeply channelled, that of 
very many of the species is regularly jointed, and 
that of the whole order is exceedingly succulent, 
and contains but a small amount of woody mat- 
ter proportionally to its whole mass. But as the 
plants advance in age, a metamorphosis gradually 
occurs in their stems, obliterating their angles, 
furrows, and compressions, and converting them 
into almost perfectly cylindrical trunks ; and this 
metamorphosis has occasioned much confusion 
in the description of not a few of the species, and 
still prevents portions of the order from assum- 
ing a fixed systematic arrangement. Some, as 
the whole of the melocacti and echinocacti, have 
a spherical shape, and seldom grow higher than a 


few inches; many of even other shapes, as most 


of the mammillarias, rarely grow higher than half 
a foot; the great majority of the other genera 
have an upright growth of from 18 inches to 6 
feet ; two, Opuntia spinosissima and Cereus repan- 
dus, have usually a height of about 20 feet; and 
one, Cereus hexagonus, commonly attains the 
enormous height of 35 or 40 feet. The multitudes 
of small species creep among the sands and rocks 
and dry forest-grounds of their native countries 
in so vast profusion and with such blood-spilling 
gripes as to render travelling amongst them dif- 
ficult and lacerating ; and the few tall species lift 
their gaunt, grotesque, angular, leafless, spine- 
armed stems far above the surrounding stunted 
vegetation, and form a bizarre and rueful feature 
of a sterile and sun-scorched landscape. 

The cacti occur in greatest profusion within 
the tropical parts of America; and, till quite a 
recent period, were supposed to extend very 
slightly or not at all within the temperate lati- 
tudes. But from the immediate vicinity of the 
city of Mendoza in South America, situated in 
30° of southern latitude, Dr. Gillies has sent to 
the botanic gardens of Britain no fewer than 
twenty-two species; and in the North American 
region of the Rocky Mountains, between 30° and 
40° of northern latitude, Messrs. Douglas and 
Drummond saw many cacti. The common opun- 
tia, however—Opuntia vulgaris, formerly called 
Cactus opuntia—has for centuries been natural- 
ized in the south of Europe, particularly in Spain 
and Sicily; and was introduced thence to Great 
Britain so long ago as toward the close of the 
16th century. 

The cacti abound chiefly on hot dry sandy 
plains, or hot dry rocky districts where plants of 
a less succulent or more perspiring nature could 
nt exist ; and they serve both to afford cooling 
nutriment to man in regions where drink and 
ordinary food cannot be obtained, and to produce 
a vegetable soil on surfaces which, but for their 
growth and decay, would for ever remain arid 
wastes. They possess a singularly tough epider- 
mis, and have very few and merely rudimentary 
stomata ; and, in consequence, are enabled to re- 
tain for a long period such moisture as they can 
collect from rains and dews, and to sustain un- 
hurt the full play of the unclouded tropical sun, 
and the ardent radiation of his calorific rays from 
the surrounding sands and rocks. The common 
opuntia easily inserts its roots in the cracks and 
crevices of the volcanic rocks of Sicily, and readily 
propagates itself over expanses of volcanic sands 
and ashes where not a particle of humus exists ; 
and it has eventually dispread itself over the en- 
tire surface of many a naked hill, and either 
formed, or is in the process of forming, a suffi- 
cient depth of vegetable mould by its decay to 
sustain the most useful forms of vegetation. Se- 
veral of the opuntias are selected by the Spanish 
Americans, on account of their rapid growth and 


their spinous armature, for the formation of 


fences around fields and dwellings; and they 
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speedily elongate and amass themselves into such 
powerful enclosures as neither man nor beast can 
penetrate. Numerous species of opuntia are fed 
upon by the cochineal insect, in both a natural 
and a cultivated condition; all the species with 
red flowers appearing to be relished by its own 
taste, and the species which are least spiny being 
cultivated for its use in Peru and Mexico; yet a 
species to which botanists have given distinc- 
tively the name of Opuntia cochinillifera, pro- 
bably affords less food to the insect than any one 
of several other species. ‘The insipid juice with 
which the stems of most of the cacti abound is 
a grateful nutriment to the inhabitants of many 
parts of the American tropics; and the fruit of a 
considerable number of species is, in these dis- 
tricts, as much relished for dessert as the goose- 
berry is in Europe, and is profusely used in cool- 
ing drinks for fevers, and is occasionally employed 
as an external application for the cure of ulcers, 
and, in some instances, constitutes a bulky and 
essential article of daily food. The common opun- 
tia covers the hills of Palermo, and produces its 
crops of fruit for the Sicilians, in nearly the same 
manner in which some of the most valuable escu- 
lents cover the choicest fields of our farms, and 
produce daily nutriment to Britain. “The cac- 


tus,” we are told, “was probably introduced into | 


Sicily by the Spaniards. It forms as important 
an article of diet with the inhabitants of that 
island as the potato does with ourselves. 


and is considered very palatable, although stran- 
gers usually find it insipid.” The chief of the 
other species which are most valued for their 
fruit are Cereus multangularis, a plant of South 
America, seldom attaining a height of more than 
9 or 10 inches; Cereus Peruvianus, a red-flowered 


plant of Peru, usually about a yard high; Cereus | 


triangularis, a white-flowered plant of the West 
Indies, usually about a foot high; Cereus Royeni, 


a white-flowered plant of South America, usually | 


about two feet high ; Cereus lanuginosus, a white- 
flowered plant of the West Indies, usually about 
a foot high; Cereus repandus, a gigantic white- 
flowered cactus of the West Indies, usually about 
twenty feet high; Pereskia aculeata, a white-flow- 


ered plant of the West Indies, usually about five | 


feet high ; Pereskia grandifolia, a Brazilian plant, 
about a yard high; Pereskia longispina, a South 
American plant, about four feet high; Pereskia 
portulacefolia, a West Indian plant, usually about 
a yard high; Pereskia Bleo, a rose-coloured flow- 
ering plant of Mexico, usually about five feet 
high; and Cereus speciosissimus, a crimson-flow- 
ered plant of South America, usually about a 
yard high, and producing even in the hothouses 
of Britain a fruit as large as a hen’s egg, with a 
very rich and agreeable, smell, resembling that of 
a pine apple. 

The cacti are very extensively cultivated in 
almost all our hothouses; and they form a chief 
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This | 
abundant, cooling, and juicy fruit forms the prin- | 
cipal food of the lower classes for three months, | 
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glory of our flower-stages in several months of 
spring and summer. Many of them, with their 
large brilliant flowers, some crimson, some pink, 
some blush, some snowy-white, and others of 
many intermediate colours, are most beautifully 
dazzling ; and several—especially Cereus speciosis- 
simus, Cereus grandiflorus, Cereus flagelliformis, 
Cereus Colvilli, Cereus triangularis, Cereus setosus, 
Cereus splendidus, Cereus Napoleonis, Cereus Mal- 
Lisont, Hpiphyllum speciosum, Epiphyllum spec. 


| lateritia, Kpiphyllum spec. Jenksinsoni, and Hpi- 


phyllum Ackermanni, rank among the most gor- 
geous floral productions in the world. 
The method of cultivating the cacti with the 


| view of obtaining the finest blooms, is to imitate, 


as nearly as possible, their natural treatment on 
the arid soils, under the scorching sunshine, and 
with the alternation of rainy season and long 
drought of their native countries. A cactus is 
potted among mere rubbish, placed in a damp 
stove, and exposed to the fullest and strongest 
play of natural light, till it begins to grow; it is 
then watered throughout the period of about 
three months, at first poorly and sparingly, but 
afterwards manurially and copiously; it is then 


| gradually abandoned to draught, aridity, and a 
| lowering of temperature, but with continued ex- 


posure to the full play of light, till it sinks to re- 
pose; and it is then allowed to remain in arid 
and neglected sleep till the next season arrive 
for watering and heating it into activity and 


| growth. Yet a writer in the Gardener’s Maga- 


zine, who always got Epiphyllum speciosum and 


| Cereus speciosissimus, not only to flower well, but 


to fruit freely, describes the following as his 


| method :—“ The compost is loam and peat, with 
_ a little lime rubbish. 


We grow them in the 
stove until they get a pretty good size, or until 
we want them to flower, for they will flower at 
any age or size, In the month of June or July, 
we turn them out of doors into a warm sheltered 
situation,.and perfectly exposed to the mid-day 
sun ; and there they remain until we take in our 
tender greenhouse plants, when we remove them 
to a’shelf, or any situation, in the greenhouse 
for the winter. In the spring, we remove them 
into the stove or forcing-house in succession, as 
we wish them to come into flower. They will 
flower in the greenhouse; but the flowers are 
small, and the growth but slow, in comparison to 
those that are removed into a higher tempera- 
ture. Their flowering depends, like most other 
things that flower upon their wood made the 
preceding year, upon its being well ripened and 


| matured in the sun and air, and kept perfectly 


free from shade.” 

The genera opuntia, epiphyllum, rhipsalis, 
pereskia, and the greater portion of cereus, are 
propagated from cuttings; and the genera cac- 
tus, melocactus, echinocactus, mammillaria, and 


_ the smaller portion of cereus, are propagated 


from offsets. Branches and joints, cut away 
from such species as possess them, dried a little 


quantity. 
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in the sunshine, and then stuck in proper rub- 
bishy soil in a moist and hot place, immediately 
and most facilely strike root ; and hence the per- 
fect ease and most cheap convenience with which 
all the elongated kinds can be diffused over arid 
wastes in warm countries. The offsets of the 
spherical-stemmed kinds are produced, by forced 
development of some of the little tufts of spines 
which grow on the angles of their ridges, and 
which organically possess the character of buds 
or rudimentary branches. If the plant have its 
top either cut off with a knife or burned with a 
broad flat iron, small branches are developed 
from several of the spiny tufts; and these, when 
broken off and treated similarly to the cuttings 
of the other kinds, easily and rapidly strike root. 

CADAMBA,—botanically Vauclea Cadamba. An 
evergreen Hast-Indian tree, of the madder tribe. 
It has an ornamental appearance, carries orange- 
coloured flowers, and usually attains a height of 
about 20 feet. The timber of it is very beautiful 
for furniture; and is sometimes, but not often, 
imported into the southern provinces of conti- 
nental India from Ceylon. 

CADMA. The smallest individual in a litter 
of pigs. In almost every litter, one pig is very 
perceptibly smaller than any of the others; and 
this is the cadma. 


CADMIUM. A metal discovered in 1817, and : 
hitherto regarded as a simple or undecomposable | 
It is usually found in combination | 


substance. 
with zinc, but occurs in very inconsiderable 
It resembles tin in both colour and 
lustre, but is rather harder and more tenacious ; 
it is very ductile and malleable; it has, in its 
unhammered state, a specific gravity of 8°604; it 
melts at about the same temperature as tin ; it 
is nearly as volatile as mercury; and, when in 
the state of vapour, it has no odour, and con- 
denses into globules which have a metallic 
lustre. The principal combinations of it with 


other elements are an oxide, a sulphuret, and a | 


chloride. 

CAICUM. The first or uppermost of the three 
large intestines. It is a large blind pouch, am- 
ply provided with blood-vessels and absorbents, 
receiving the excess of watery matter which es- 
capes from the stomach and passes unappropri- 
ated through the small intestines, and retaining 
this during a comparatively long time for the 
processes of absorption or uses of the system, 
and, in consequence, acting as a kind of water- 
stomach. The cecum of the horse holds about 
four gallons, and retains a most valuable supply 
of his copious but unfrequent drinks for the 
wants of his system while he toils undrinkingly 
in the yoke, or digests his dry food in the stall. 
The cecum of the ox is much less retentive 
than that of the horse, and is adapted to the 
wants of an animal whose principal food is bulky 
and succulent. 

CAISALPINIA. <A genus of tropical ever- 
green shrubs and trees, of the cassia division of 


Se 
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| varying in height from 6 to 30 feet. 


CHSARIAN OPERATION. 


the leguminous tribe. About twenty species 
have been introduced to the hothouses of Bri- 
tain, from the Hast Indies, the West Indies, 
Mexico, and Brazil; and about a dozen other 
species have been scientifically described. The 
stems of all are arborescent and more or less 
prickly ; their leaves are abruptly pinnated; and 
their flowers are showy, and for the most part 
yellow, but in some instances inclining to orange 
and white. One of the introduced species, C. 
scandens, is a climber of about 20 feet in height ; 
and the others are arborescent shrubs and trees, 
Two intro- 
duced species from the West Indies, CO. brasiliensis 
and C. crista, and one introduced species from Bra- 


| ail, C.echinata, yield most of the beautiful Brazil- 
| wood of commerce. See the article Brazit-Woop. 


An introduced species from the Hast Indies, C. 
Sappan, yields a valuable red dye-wood to the in- 
habitants of Hindostan and Sumatra. An unin- 
troduced species in India, C. pulcherrima, derives 


_ its specific name of ‘ most beautiful’ from the 


supposed resemblance of its flower to the tail of 
a peacock. And an unintroduced species in 
Curacoa and Carthagena, called popularly Divi- 
divi, and scientifically C. cortaria, produces pods 
which are remarkably rich in tannin, and are 
used by the natives of Curacoa and Carthagena 
for making leather, and might advantageously 
be imported to Britain as a substitute for oak 
bark and nut galls. The soluble matter of the 
pods is comparatively large in quantity, and pos- 
sesses so great an affinity for water, and yields 
itself thence so readily to hides, that the rude 
leather of Curacoa and Carthagena is manufac- 
tured by means of it in the brief space of two 
days. ‘The per-centage of tannin in these pods 
is 51168, in nut-galls 35°458, and in oak-bark 
13417; and the proportion of 60 grains of the 
pods soluble in 5 ounces of water is 45°75, of 
nut-galls 35:5, and of oak-bark 18. 

CHISARIAN OPERATION. The artificial 
extraction of a foetus, by opening the side of the 
mother. This operation has been occasionally 
performed on cows, but very rarely with the effect 
of saving the life of either the cow or the calf. 
It is never justifiable except when, from large 
hard tumour in the womb or any similar ob- 
struction, natural parturition is absolutely im- 
possible; and it can be attempted only by a very 
experienced veterinary surgeon, who, of course, 
understands its nature better than could be ex- 
pressed by any brief description of ours. 

CAFFEIN. The peculiar chemical principle 
of coffee. It was obtained in a separate state, 
first in 1820 by Runge, and very soon after by 
Pelletier and Caventon. When obtained by the 
cooling of a strong solution, it forms slender, 
flexible, opaque, silky, filamentous crystals re- 
sembling amianthus ; but when obtained by slow 
spontaneous evaporation, it forms long, fine, 
transparent, and but slightly flexible prisms. 
It is volatile, and has a slightly bitter and dis- 
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agreeable taste. It consists of 8 equivalents of 
carbon, 5 of hydrogen, 2 of nitrogen, and 2 of 
oxygen; yet though containing a larger propor- 
tion of nitrogen than occurs in most animal sub- 
stances, it is not subject, under any circum- 
stances, to the putrefactive fermentation. In 
100 parts of Martinique coffee, the quantity of 
caffein, according to Robiquet, is 64; in Java 
coffee, 4°4; in Mocha coffee, 4°; in St. Domingo 
coffee, 3°2.—Another proximate element of coffee 
is cuffeic acid. This is obtained in the form of 
brown translucent scales; it has the aromatic 
odour of burnt coffee; and it consists of 29°1 per 
cent. of carbon, 69 of hydrogen, and 6:4 of oxy- 
gen.—A concentrated preparation of coffee figures 
in the pharmacy of the new homeopathic school. 

CAGEH-GATEH. A small gate traversing be- 
tween two shutting-posts, and subtended by a 
small angular space enclosed with paling. It is 
comparatively expensive in construction; yet it 
is specially convenient for the transit of infirm 
or careless persons, as it cannot be so left open as 
to permit the passage of a cow or sheep. 

CAHUCHU. See Caovurcnovc. 

CAINITO,—botanically Chrysophyllum Cainito. 
A species of evergreen West-Indian and South- 
American fruit-tree, of the star-apple genus, and 
sapota tribe. Four varieties of it exist in the 
hothouses of Britain, the normal kind, the Ja- 
maica variety, the blue-fruited, and the small- 
leaved; and the first usually attains a height of 
50 feet, the second and the third 40 feet, and the 
fourth 30 feet. Their branches are numerous and 
slender; their leaves are spear-shaped, their upper- 
surface deep green, and their under-surface shin- 
ing like satin; their flowers have a white colour, 
are produced in bunches from the wings of the 
leaves and the extremity of the branches; and 
their fruit is round, pulpy, and about the size of 
a golden pippin,—at first very rough and astrin- 
gent, but afterwards becoming mellow like the 
medlar. Their timber is used in buildings, and 
for shingles to cover houses. 


CAIRN. A heap of stones thrown together in | 


a conical form. Cairns seem to differ from bar- 
rows, only in regard to the materials of which 
they are composed: they both seem to have been 
designed for the same purposes; and accidental 
circumstances directed the ene to be constructed 
of stones, and the other of accumulated earth. 
In Scotland and Wales, cairns are more common, 
because the materials are everywhere to be found 
in abundance. In England, barrows are more 


frequent, because stones are not so easily pro- | 


cured for the construction of these monuments. 
It is in vain that we attempt to trace the history 


of cairns, or to deduce their origin from any par- | 
ticular nation; they evidently originate in prin- | 


ciples common to human nature, and were the 
first rude monuments of events which men were 
desirous to commemorate. 
a pillar or a stone set up as “a memorial,” we 
seé the origin of the cairn, and the principle 


Wherever we read of | 
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which gave rise to its construction, Gen. xxxi. 
46; Josh. iv. 5. The durability of the substances 
of which these monuments were composed, re- 
commended them as memorials to more polished 
ages, and the splendid pillar and stupendous py- 
ramid are only improvements and extensions of 
this simple structure. The Israelites raised a great 
heap of stones on the body of Achan, as a monu- 
ment of perpetual infamy, Josh. vil. 26; and they 
also raised a heap of stones to celebrate their 
miraculous passage over the river Jordan. In 
the same manner, cairns are sometimes raised in 
Scotland to this day, in places where murders or 
suicides are committed; and there can be no 
doubt that many of the ancient cairns are de- 
signed to celebrate events of more propitious 
omen. 

As religion, however, even in the rudest states 
of society, has always deeply interested the feel- 
ings of men, we may naturally expect numerous 
monuments relating to this important subject. 
Connected with religion is the sepulture of the 
dead, an object of great importance in the esti- 
mation both of civilized and barbarous nations ; 
and there can be no doubt that the cairns in 
Britain and Ireland have often been consecrated 
to both these purposes. Some antiquarians have 
supposed the cairns to be relics of Druidical su- 
perstition, and originally dedicated to the wor- 
ship of the Sun; whilst others have contended 
that they are to be considered merely as funeral 
monuments. ‘The first opinion derives some sup- 
port from a practice common in former times, of 
going round these cairns at particular periods, 
according to the course of the sun, when a fa- 
vourable issue was desired to any event or under- 
taking; and of moving in an opposite direction 
when vengeance and imprecations were denounc- 
ed against obnoxious individuals. The second 
opinion derives confirmation from the circum- 
stance of urns and bones being generally found 
under these monuments. But the two opinions 
are not at all inconsistent. The place consecrated 
to religious uses would naturally be considered 
as the most proper receptacle for the sacred re- 
liques of the dead ; whilst, on the other hand, the 
feelings which arise from contemplating the re- 
mains of our relations and friends, dispose the 
mind to devotion, and fit the place which con- 
tains them for the hallowed purposes of religion. 

CAJANUS. A small genus of tender culinary 
plants, of the French-bean division of the legu- 
minous tribe. The plants, according to circum- 
stances, are annual, biennial, or slightly peren- 
nial; they have a height of from 18 inches to 4 
feet; they bloom in July and August; and they 
are cultivated for the sake of their seeds in both 
the East and the West Indies. Only two species 
are known, ©. bccolor and C. fiavus,; and the for- 
mer was called Cytisus pseudo-cajan by Jacquin, 
and the latter Oytisus cajan by Linnzeus. The 
one species has its flowers streaked with crimson, 


and its pods marbled with dark streaks, and. con- | 
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taining each four or five seeds; and the other has 
its flowers wholly yellow, and its pods quite un- 
spotted, and containing each two or three seeds. 
Both species are called Pigeon-Pea in the Kast In- 
dies; and the two are called respectively Cougo- 
Pea and No-eye Pea in the West Indies. Dr. 
MacFadyen, in his ‘ Flora of Jamaica,’ says, “ The 
general appearance of both is very much alike ; 
and they can scarcely, previous to flowering, be 
distinguished from one another, except that the 
leaves of C. flavus are rather smaller and finer to 
the touch. Of these two species, the No-eye pea 
is the most delicate, being in the green state very 


little inferior to the English pea, and, when dried | 


and the cuticle removed, equal to the split peas 
we receive from Europe. The other species is 
coarser, and made use of principally by the ne- 
groes, and requires in the dried state a tedious 
boiling process before the seeds can be softened. 
From the two species being frequently, through 


carelessness, planted close to one another, we | 


may occasionally meet with hybrid varieties. 
When once established, they stand for several 
years. The leaves are annually shed, and are re- 
produced with the flowers in the early months of 
summer: the cropis gathered during the months 
of autumn. No particular care or trouble is re- 
quired in the cultivation of these shrubs; and 
they thrive in the poorest land. They are said, 
indeed, to improve the ground on which they 
grow, by the decay of the leaves, which are an- 
nually shed in great profusion. There are very 
few tropical plants, indeed, so valuable. 


and mountain declivity, as well as in the more 
fertile and seasonable districts.” 


They | 
are to be found round every cottage in the island, | 
growing luxuriantly in the parched savannah | 


Though much | 


a 


too tender for British field culture, they might | 


probably be found well worthy of introduction | 


into several of the British colonies where they 
are at present unknown. 

CAJEPUT (O1n or). A volatile oil, obtained 
by distillation from the leaves of two species of 
evergreen myrtaceous trees, of the genus mela- 
leuca. Both species usually grow to the height 
of about 15 feet, and have an ornamental appear- 
ance, and were introduced about half a century 
ago to the hothouses of Britain. They are na- 
tives of the islands of Amboyna, Java, amd Bor- 
neo, and bear the specific names of lewcadendron 
and cajuputt, both signifying “a white tree,” the 
former in the Greek language, and the latter in 
the Malay. Their bark is pale, rough, and la- 
mellated; their leaves are alternate, lanceolate, 
entire, smooth, firm, fragile, of a pale yellowish 
green colour, agreeable in fragrance, and about 
three inches long; their flowers are white and 
sessile, and have minute ovate bracts; and their 
fruit is a three-celled capsule, containing many 
small, oblong, angular seeds. The oil is obtained 
by distillation from the fermented leaves; but it 
is procurable in very small quantity, and bears a 
high price. When newly drawn, it is limpid, 


_ tal, annual plants, of the cruciferous tribe. 
_ sea-rocket species, Cakile maritima, abounds on 
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pellucid, and volatile, and has a very pleasant 
odour, similar to that of cardamoms but stronger ; 


and, as sold in Britain, it shows a greenish col-. 


our from the copper vessels in which it is im- 
ported, and has an odour somewhat like that of 
camphor. It is often adulterated with other 
volatile oils and with oil of turpentine, and col- 
oured with resin of milfoil. The genuine oil is 
a stimulant, antispasmodic and diaphoretic; it 
produces a sense of heat in the stomach, quickens 
the pulse, and causes a flow of perspiration ; it is 
internally exhibited in cases of dropsy, palsy, 
colic, hysteria, chronic rheumatism, and various 
spasmodic and nervous affections; and it is ex- 
ternally applied, in dilution with olive oil, as an 
embrocation for rheumatism, gout, and enfeeble- 
ment from sprains. But all doses of it require 
to be very minute. 

CAKILE. A small genus of hardy, ornamen- 
The 


the sandy sea-shores of many parts of Great Bri- 
tain Its stem and branches are very twisted 
and flexuous; its leaves are pinnatifid, obtuse, 
fleshy, and somewhat glaucous; and have a salt- 
ish bitter taste ; its flowers are rather large, pur- 
plish or bright lilac, growing in dense corymbs, 


_ and blooming from June till September ; its usual 


height is about 9 or 12 inches; and its general 
form is ramose, spreading, and bushy. The 
Egyptian and the American species have been 
introduced from respectively Egypt and America; 
and they are a little taller than the sea-rocket 
species, and produce purple flowers from June 
till August. The wrinkly and the perennial spe- 
cies are now assigned to the genus rapistrum. 

CALABA,—botanically Calophyllum calaba. An 
Indian evergreen timber-tree, of the calophyllum 
genus, and guttiferous tribe. It usually attains 
a height of about 30 feet, and is distinguished by 
the beauty of its foliage. Some plants of it have, 
for sixty years past, been in Britain. Another 
species of calophyllum, C. spurium, has sometimes 
been called Calaba. 

CALABASH - TREE, —botanically Crescentia. 
A small genus of curious evergreen trees, of the 
nightshade tribe. The cujete species, Crescentia 
cujete, was introduced to the hothouses of Britain 
from Jamaica toward the close of the 17th cen- 
tury. Its trunk is thick, and covered with a 
whitish bark, and usually attains a height of be- 
tween 20 and 30 feet; its branches deflect in 
large numbers from the upper part of the trunk, 
spread out in every direction, and form a large 
and regular head; its leaves are nearly 6 inches 
long, about 13 inch broad, and tapering at both 
ends,—they have a lucid green colour, and stand 
on very short footstalks,—and they come out ir- 
regularly, in some places singly, and in other 
places in groups; its flowers are greenish-white 
and monopetalous, and are produced on long 
footstalks from the side of the large branches, 
and sometimes from the trunk; and its fruit is 
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very large and of different shapes, often spheri- 
cal, sometimes oval, and occasionally with a con- 
tracted neck and a distended body like a bottle. 
The fruit consists of a thin greenish-yellow cu- 
ticle or skin, a hard ligneous shell, and a pale 
yellowish soft pulp, of a tart unsavoury flavour, 
and containing a large number of flat heart- 
shaped seeds. The natives peel off the skin, and 
throw it away; they clean out the pulp, and 
either reject it as waste, or merely give it to 
cattle at times of great drought ; and they dress 
up the ligneous shell, sometimes with handles, 
sometimes with silver mountings, sometimes with 
excision of parts, and sometimes with merely a 
coarse polishing, into a drinking-cup, a spoon, a 
ladle, a bottle, a jewel-case, or any one of some 
hundreds of other utensils. The Indians of both 
the North and the South Seas store the pearls of 
the pearl fisheries into calabashes ; and the Afri- 
cans use calabashes for keeping their gold-dust. 
The timber of the cujete calabash-tree is hard 
and smooth, and is often used for making saddles, 
stools, and other articles.—The gourd-fruited 


species, Crescentia cucurbitina, was introduced to 


Britain from the West Indies in the former part 
of the 18th century. It usually attains a height 
of about 15 feet, and has hard, white, and useful 
timber.—The acuminate species, Crescentia acu- 
minata, was introduced from Cuba in 1822. It 
usually attains about the same height as the 
cujete species——Four other species have been 


scientifically described, but have not yet been 
brought to Britain. 

CALADENIA. A genus of beautiful, tuberous- 
rooted, greenhouse-plants, of the orchis tribe. 
The oldest-known species, Caladenia alba, was in- 
troduced to Great Britain from New Holland in 
1810; and nine or ten other species have been 
introduced, from the same part of the world, 
during the last twenty-three years. 
very variously coloured in their flowers; they 
obtain their generic name, which signifies “a 
beautiful gland,” from the appearance of the 
disk of their labellum ; and they constitute a 
fine accession to our very large and wondrous 
store of orchidaceous beauties. 

CALADIUM. A genus of usefuland ornamental 
tropical plants, of the tribe aroideze. Its species 
present a somewhat close resemblance to some of 
those of the arum genus; and are frequently 
confounded with them by inexpert botanists. 
The root of Caladium esculentum is in high re- 
pute, and extensively cultivated, in several ori- 
ental countries. It is shaped somewhat like the 
yam; and, when well boiled, and afterwards 
roasted, is not inferior to that esculent in flavour. 
It is the common food of the inhabitants of Tra- 
vancore ; and is there the produce of a superior 
variety of the plant, with broad, purple-coloured 
leaves. It grows to a large size in the country 
of the Worriahs, and is called by them cutchoo. 
It is held in high estimation by the Malays of 
the Indian archipelago. It grows abundantly in 


They are 


1} 


| scriptive of their general character. 
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marshy situations of Arabia; and is mentioned 
by Niebuhr under the name of Arum esculentum. 
A curious species, of about a foot in height, C. 
lividum, was brought to Britain a few years ago 
from the West Indies ; a highly fragrant species, 
C. fragrantissimum, was brought a few years ago 
from Demerara; and a large-leafed species, C. 
grandifolium, was brought in 1803 from Deme- 
rara ; but the esculent species of India and Ara- 
bia has not, so far as we know, been yet intro- 
duced. 

CALAMAGROSTIS. A genus of grasses of the 
arundinaceous tribe. Its name indicates its 
plants to be reedy bents, and is sufficiently de- 
The strict 
species, C. stricta, grows wild in the marshes of 
Scotland ; and the terrestrial and lanceolate spe- 
cies, O. epigejos and C. lanceolata, grow wild in some 


| moist places of both Scotland and England ; but 


all these, as well as two species from Germany 


_ and Bohemia, were formerly classed, and are still 


sometimes classed, under the genus arundo. Two 


| species from Germany, C. sylvatica and C. speciosa, 


were formerly, and are still sometimes assign- 
ed to the genus agrostis, the former as Agrostis 
arundinacea, and the latter as Agrostis calama- 
grostis, See the articles Acrostis and ARUNDO. 
About twenty species, inclusive of three indigen- 
ous ones, exist in Britain, and all are hardy, per- 
ennial, and unfit for cultivation as grasses; and 
ten or twelve other species have been scientifi- 
cally described. 
CALAMBOAC. See Atoz-Tren. 
CALAMINH, or Lapis Canaminaris. The im- 
pure carbonate of zinc. It is one of the chief 
native ores of zinc; and occurs, in considerable 
abundance, in the secondary limestone of Cum- 
berland, Derbyshire, Flintshire, and Somerset- 
shire. It is usually accompanied with other ores 
of zinc, and with galena, quartz, and calcareous 
spar; and, though used indiscriminately or treat- 
ed as if uniform in composition, is commonly found 
of three varieties. According to analyses by Mr. 
Smithson, one variety consists of 65°2 per cent. 
of oxide of zinc and 34°8 of carbonic acid ; ano- 
ther, of 64°8 of oxide of zine, and 35:2 of carbonic 
acid ; and the third, of 71:4 of oxide of zine, 13°5 
of carbonic acid, and 15°1 of water. But all the 
varieties, previous to being sent to the druggists, 
are usually deprived by calcination of a portion 
of their carbonic acid. Native calamine, in its 
general occurrence, has a greyish-yellow or red-~ 
dish yellow colour, is amassed in friable, opaque, 
lustreless lumps, breaks with an irregular earthy 


| fracture, and has a specific gravity varying from 


3'584 to 4334. 

Prepared calamine occupies a place in all the 
British pharmacopeeias, and also in the formule. 
of cattle-medicine. The London and Dublin 
colleges direct it to be pulverized and levigated 
in the same manner as prepared chalk ; and the 
Edinburgh college says, “Impure carbonate of 
zinc, roasted by those who make brass, being 
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rubbed to powder in an iron mortar, and levi- 
gated with a little water on a porphyry, is to be 
put into a large vessel, and water poured over it, 
which, after frequently agitating the vessel, is to 
be poured off loaded with the powder. The fine 
powder which subsides after the water has re- 
mained at rest, is then to be dried. The coarse, 
which the water cannot suspend, is to be again 
levigated, and treated as before.” 
made of this almost impalpable powder and hog’s 
lard and wax, and long known under the name 
of Turner’s Cerate, is the most healing application 
known for many kinds of sores, particularly for 
ulcers, for excoriations, for burns which have 
ceased to be inflamed, and for ophthalmia tarsi. 
This ointment has so great efficacy in veterinary 


practice as to be pretty commonly known under | 


the name of “ healing ointment ;” and sometimes 
the dry prepared powder itself is very advantage- 
ously sprinkled on cracked heels and superficial 
sores. 

CALAMINT,—botanically Calamintha. A ge- 
nus of ornamental plants, of the labiate tribe. 
The common species, Calamintha vulgaris—called 
by Linnzeus Melissa calamintha, and by Sowerby 


and Smith Thymus calamintha—is a perennial- | 


rooted herbaceous plant, of about two feet in 


height, and grows wild at the base of hedges and | 


on the borders of fields in England. Its leaves are 
roundish and dark-green ; and its flowers are red- 
coloured, and appear in July and August. 
plant has a strong, agreeable fragrance ; and is 
said to possess the property of preserving meat 


for some time from taint.—The wood calamint, | 
C. sylvatica, is a scarce and quite recently dis- _ 
covered British species, and forms a very beauti- | 
Its flowers have a pale | 


ful floricultural object. 
rose-colour, spotted with purple or blood-red, and 


are produced in whorls along the stems. It loves | 


An ointment, | 


This | 


shade with some degree of warmth and shelter, — 
and ought to be planted in a damp part of the | 


garden, with exposure to only a moderate degree 
of sunshine.—The Nepete species, C. nepeta—eal- 
led by Linneeus Melissa nepeta—grows wild on the 
chalky hills of England, has a height of about 20 
inches, and carries blue flowers from July tiil 
October.—T wo species, the Cretan and the shrubby, 


are small, half-tender, evergreen, under-shrubs, | 
from the south of Europe, carrying purple flow- | 


ers in June and July.—The great-flowered spe- 
cies, O. grandiflora, is an herb of a foot high from 


Italy, producing red-flowers from June till Sep- | 
tember; and it has a variegated-leaved variety. | 
Two other hardy, perennial-rooted, herbaceous | 


species have been introduced to Britain.—The 


name calamint signifies “beautiful mint,” and | 
is often loosely applied to handsome plants of — 


several genera of the mint and thyme division 
of the labiate-flowered tribe. 

CALAMUS. A genus of deciduous, tropical 
trees, of the palm tribe. The dragon species, Cal- 
amus draco, usually grows to the height of about 
50 feet, and has an ornamental appearance. It 


ear S| 


yields a considerable portion of the well-known 
dragon’s blood of commerce; and it was intro- 
duced from India, in 1819, for ornamental cul- 
ture in British hothouses. A sort of tincture of 
dragon’s blood, or solution of it in arrack, is re- 
commended by the Tamul physicians as an ex- 
ternal application in cases of syncope and exces- 
sive languor; and the seeds of the plant are eaten 
by the Amboynese, in the hope of rendering 
themselves hardy in constitution, and invulner- 
able in war.—See the article Dragon’s BLoop.— 
The true species, Calamus verus, is sometimes 
called the small common rattan, and usually 
grows to the height of about 20 feet. It is used 
by the inhabitants of its native country for 
wickering chairs, couches, and beds, and for 
making mats, cages, baskets, and strong cables ; 
and it is occasionally burnt by the painters, to 
furnish a black pigment. It was introduced to 
Britain, about twenty years ago, from Cochin- 
China.— The cable species, Calamus rudentum, 


| sometimes called the Great rattan, is much thicker 
_ than the preceding species, and grows to an en- 
| ormous length. 


It abounds in the woods of the 
southern parts of India; and, in consequence of 
its great strength and toughness, is often used in 
a green state for binding wild elephants, dragging 
sawmy coaches, and serving other purposes of a 
very powerful rope. It was introduced to Bri- 


| tain from India in 1812.—The white and the 


zalacea species, the former about 50 feet high, 
the latter about 20 feet high, and both of an in- 
teresting character, were introduced from India 
in the same year as the great rattan.—Seven or 
eight other species are known to botanists ; and 
the fruit of one of these, C. viminalis, is eaten by 
the common people of India. 

CALAMUS AROMATICUS. See Acorvs. 

CALANDRA. A genus of coleopterous insects, 
of the curculio tribe. They possess more bad in- 
terest to the English farmer than any other genus 
of weevils. Their antennz are inserted behind 
the middle of the rostrum, and are eight-jointed 
and geniculated ; the terminal joint of the an- 
tenn is a large knob, and the six succeeding 
joints are short ; the rostrum is long, and slightly 
bent; the thorax is narrower before than behind, 
and somewhat long and depressed ; and the ab- 
domen is pointed at the apex, and depressed in 
the body, and longer than the elytra. 

The palm species, Calandra palmarum, is an 
inhabitant of South America, and lives, during 
its larva state, upon the pith of palms. Its pre- 


-vailing colour is dull velvet black; the upper 


part of its proboscis is provided with a tuft of 
black hairs ; and its whole length is of the en- 


| ormous extent of about an inch and a half. The 


natives of South America eat its larva as a great 
delicacy —The rice species, Calandra oryze, is 
distinguishable from our common corn weevil 
principally in having four red spots upon its 
elytra ; and it feeds upon the rice grain in the 


' countries of the East in the same manner in 
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which the corn-weevil feeds upon wheat in the 
granaries of England. 

The grain-weevil species, Calandra granaria, is 
the only one which can be properly regarded as 


a native of Britain, and is so notorious for its | 
devastations upon the stored produce of our corn- 
fields as to concentrate in itself nearly the whole | 


interest of the genus. Its antennee are scarcely 
longer than the head and the rostrum; the ter- 
minal joint of its antennz is a somewhat ovate 


club, and the radical joint so elongated as, when | 


bent backwards, to reach to the thorax ; its ros- 
trum is rather long; its thorax is elongate in 
body, and a little narrowed in front, and is cov- 


ered with large oblong punctures; its elytra do | 


not quite cover the abdomen, and are marked 
with deep lines, faintly punctured in the bottom ; 
its legs are rusty red and rather short; its entire 
length is nearly two lines; and its prevailing col- 
our is pale when it emerges from the pupa state, 


and brown or pitchy when it attains maturity. | 
The larva is a small whitish worm, about a line | 
in length, comprising nine segments, the body | 
soft,.the head harder, and the only external | 


organs a pair of strong jaws. The pupa is white 
and somewhat transparent, and lies within the 
envelope of a grain of wheat nearly like the ker- 
nel of a nut within the shell. The rapidity of 


the transmutations, or the duration of the several 


states preceding the perfect one, is greatly influ- 
enced by temperature, and therefore varies in dif- 
ferent countries, and in any one country in differ- 
ent seasons. But on the average, about forty or 
forty-five days transpire between the period of 
fecundation and the evolution of the perfect 
beetle; and the larger proportion of this time is 
consumed in the larva state. The insect is fear- 
fully abundant in the south of France; it is also 
disastrously plentiful in all the southern coun- 
ties of England; but it gradually decreases in 
number toward the centre and the north of Eng- 
land; and it becomes so comparatively scarce as 
not to perpetrate any very serious mischief in Scot- 
land. The fecundity of the female is so vast that, 
in a Single season, upwards of 23,000 individuals 


may descend from one mother; so that when the | 


breeders are numerous, the progeny may amount 
to such countless millions of millions as almost to 
possess the power of an Egyptian plague. 

The grain-weevil inhabits granaries and other 
places in which corn is stored. The female, with 
her rostrum, perforates the skin of one grain, de- 
posits an egg in the perforation, and closes the 
aperture with a glutinous matter; and she pro- 
ceeds thus with grain after grain till the whole 
of her eggs are deposited, never placing two or 
more eggs in one grain, but using as many grains 
as she has eggs. The larva is usually hatched in 
the course of a few days; and, by means of its 
pair of jaws, it feeds upon the farina of the grain, 
and continues to scoop it out and eat it till the 
whole is consumed. The pupa is now evolved by 
transformation of the larva, and lies enveloped 


_ even calcine the corn. 
| to such a degree of cold as would prevent the in- 


| store. 
| and tossed abeut as much as possible, at inter- 


put in motion. 
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within the skin of the grain; and when the per- 
fect insect is matured, it gnaws a passage for 
itself through the skin. The perfect insect also 
feeds upon the grain, attacking grains which 
have not been used by larve, and eating portions 
of their substance ; yet it does not appear to con- 
sume much of their farina, but seems to inflict 
damage principally by its numerous piercings and 
fractures of their envelope. Grain which has 
been destroyed by the weevil presents no external 


| indication of being unsound; yet is easily de- 


tected by its great comparative lightness; for 
when a sample containing some of it is thrown 
into water, all the unsound grains float on the 
surface. 

Proposed and attempted remedies against the 
corn-weevil are numerous; but some are elabor- 
ate or difficult, and most involve nearly or alto- 
gether as much loss or outlay as the very evil 
which they are designed to remedy. The passing 
of the grain through a winnowing-machine, as 


| nearly as possible at the time when the great 
| proportion of the insects are transforming from 
| larvee to pupee, is cheeper and easier than any 


other proposed method ; and, if it were found to 


| throw away all the damaged grains in the manner 
_ of chaff or light corn, it might, in the course of 
| @ season or two, completely expel the insect from 
| a set of premises. 


The exposing of the corn to 
heat can rarely kill the eggs or larva without 
raising the temperature so high as to overdry and 
The exposing of the corn 


sects from propagating or from passing through 
their transformation, might be successful if a 


_ sufficient degree of cold could be steadily ob- 


tained ; but, as free ventilation is the chief means 
which can be employed, no such degree of cold is 


| attainable in summer,—the very season when the 


experiment would require it. The mixing of the 
corn with quicklime, sulphur, or any other sub- 


_ stance which might be likely to nauseate or kill 
| the insects, can scarcely be attempted without 


communicating a mischievous or deteriorating 
taint to the corn. “Of the various schemes that 
have been proposed,” says Mr. Duncan, “ the fol- 
lowing is the most approved. When the indivi- 


| duals that have passed the winter in a torpid 


state, are beginning to recover their activity, and 
to move about among the corn, a small heap, 


_ composed of that kind of corn to which they are 


most partial (which is said to be barley), should 
be placed at a small distance from the principal 
The latter should then be turned over, 


vals, that the weevils may be fairly disturbed and 
Naturally very fond of quiet, 
and anxious to escape from such unceremonious 


| treatment, they take refuge in the undisturbed 


heap placed as adecoy. When collected there in 


| numbers, they are speedily incapacitated for fur- 


ther mischief by having boiling water poured over 


| them in such quantities as completely to saturate 
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the heap. Such individuals as escape to the walls 
or elsewhere, may be swept together by a broom, 
and easily disposed of. The corn of the decoy- 
heap may afterwards be separated from the dead 
insects by sifting. Even though this plan may 
appear not to promise much in the recital, it is 
affirmed that, in practice, it has been attended 
with highly favourable results.” 
CALANDRINIA. A genus of ornamental 
plants, of the purslane family. The showy spe- 
cies, C. speciosa, is a splendid, hardy, trailing an- 
nual, of 3 or 4 inches in height, and carrying 
dark purple flowers from May till October. It was 
introduced about 15 yearsago from New California. 
—The large-flowered species, C. grandiflora, is a 
beautiful, evergreen, herbaceous, hothouse plant, 
about a foot in height, and carrying purple flow- 
ers in June and July. It was introduced about 
twenty years ago from Chili—The two-coloured 
species, C. discolor, is a splendid, evergreen, green- 
house, undershrub, about 20 inches in height, and 
carrying bright rose-coloured flowers in July and 
August. Its two-coloured property belongs to 
the leaves. It is a plant of very conspicuous 
beauty; and, being hardy during summer, is 
capable of contributing its brilliance to the open 
flower-garden. It resembles the large-flowered 


species; but its flowers are four times as large, | 


and have the valuable property of remaining fully 
expanded under a cloud, or even during the dull- 
est weather.—Fourteen or fifteen other species 
have been described by botanists; and seven or 


eight of these have recently been introduced to | 


the gardens of Britain. 
CALANTHE. A genus of evergreen, herbace- 


ous, tropical, ornamental plants, of the orchis | 


tribe. The name means “ beautiful flower,” and 
justly indicates the genus to be an accession to 
the superb and bewildering attractions of the 
orchideous houses of our gardens. The vera- 
trum-flowered species, C. veratriflora, grows to 
the height of about two feet, and carries a white 
flower in June and July. This species was in- 
troduced in 1819 from the Hast Indies; and 
since that time, six other species have been in- 
troduced from Java, Sylhet, New South Wales, 
and Madagascar. 

CALATHEA. A genus of evergreen, herba- 
ceous, tropical, ornamental plants, of the Indian- 
shot tribe. They belong to the first and small 
Linnzean order, which have only one stamen ; 
and they take the name of Calathea, which sig- 
nifies ‘a basket,’ from the curious and unique 
shape of their stigma. The species popularly 
called the Zebra plant, Calathea zebrina—but de- 
signated by some botanists Maranta zebrina— 
grows to the height of about two feet, and car- 
ries a reddish- yellow flower throughout the 
greater part of the year, and was brought to 
Britain, about thirty years ago, from Brazil. 
Hight or nine other species are known; and 
most of them have been brought to Britain since 
the introduction of the Zebra plant. 
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CALCAREOUS EARTH. Hither carbonate 
of lime in nearly a pure state, or an earthy mix- 
ture of which it is one of the ingredients. Cal- 
cium is a simple or elementary body, of a metal- 
lic nature, nowhere naturally existing in a se- 
parate condition, and artificially obtainable only 
in small quantities and by a difficult process. 
Lime or quicklime is an oxide of calcium, and is 
usually obtained by expelling carbonic acid from 
rocky or earthy bodies containing carbonate of 
lime in large proportion. Carbonate of lime is 
the chief ingredient in chalks, limestones, and 
several kinds of marls and spars, and exists in 


| nearly a pure state in such limestones as consti- 
_ tute the finest sorts of statuary marble; and this 


substance, whether as constituting lithological 


| strata in portions of the globe’s crust, or as 


crushed to powder and intermixed with other 
substances in the forms of diluvium and alluvium, 


_ is what mineralogists and scientific agriculturists 


designate calcareous earth. 
Some soils naturally contain such large pro- 


_ portions of calcareous matter as to be themselves 
_ properly and characteristically designated cal- 
| careous; some contain it in sufficient proportion 
_ for the purposes of fertility, either by natural 
| intermixture of limestone debris, chalk, shells, 


or marl, or by artificial commixations and man- 
urings of quicklime; and others are nearly or 
wholly destitute of it, and consist principally or 


wholly of argillaceous, siliceous, or hypnotic 
| matter. 


The adding of calcareous earth, in the 
form of either top-dressing or incorporated man- 
ure, to the first of these classes of soils, would, 
in most cases, be sheer poisoning; the adding of 
it to the second class must, in all cases, be regu- 
lated by the niceties of judicious husbandry ; and 
the adding of it to the third is, in almost every 
case, essential to the extraction from them of re- 
munerating or even meagre crops. 

All the calcareous earths, when burnt or cal- 


- cined, become friable, and fall into a white pow- 


der ; they evolve strong heat, and fall more or 
less readily into powder, if, after being calcined, 
they are drenched with water; they cannot by 
themselves be vitrified in a close fire; they aug- 
ment, in their burnt state, the causticity of pot- 
ash ; and they exhibit powerful alkalinity by 
free and copious effervescence in acids, — Cal- 
careous earth exists nearly pure, in the form of a 
powder, in moors, at the bottom of lakes, and in 
the fissures of sandstone quarries, in Oxfordshire, 
Northamptonshire, and some parts of Sweden. 
This powder is sometimes called lac lune, it is 
supposed to be the debris of limestone rock, pul- 
verized by the motion of water; it has a white 
colour in England, and a colour varying to yel- 
low and red in Sweden; but it occurs in too 
small quantities to admit of application to the 
uses of agriculture.—Calcareous earth occurs both 
friable and compact in the form of chalk; yet, 
when in this form, it always contains some ad- 
mixture of other earths, and a very large propor- 
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tion of carbonic acid. White chalk is the least 
impure of the chalks; and yet it contains some 
silica, and about two per cent. of argillaceous 
earth.—Calcareous earth occurs in a gravelly 
form in limestone gravel, and in a compact and 
indurated form in limestone rock. Yet, in this 
form, it always contains some proportion, and 
sometimes a very large proportion of siliceous 
and argillaceous earths. Some limestones, also, 
as the dolomites, have magnesium and not cal- 
cium for their ultimate base, and may prove 
very unsuitable or even poisonous succedanea 
for calcareous manure.—An earth of calcium, 
though not properly a calcareous earth, occurs in 
the form of gypsum or plaster of Paris. This 
substance is a combination of lime and sulphuric 
acid, while marble, chalk, or any other true cal- 
careous earth, is a combination of lime and car- 
bonic acid ; and it does not effervesce with acids, 
and, when calcined to powder, concretes and 


hardens under the subsequent action of water ; i 


yet though so different, in at once chemical con- 
stitution, alkalinity, and mechanical property 
from a true calcareous earth, it readily contri- 
butes its base of lime as a manure, and merits 


full consideration in the treatment of soils which | 


require to be dosed with calcareous matter.— 
Calcareous and argillaceous earths occur com- 
binedly in the form of marls; but they exist in 
such widely different proportions as to have oc- 
casioned a loose general classification of marls 
into shell marls and clay marls. All true marls 
effervesce with acids,—and the strongly calcare- 
ous proportionably more than the weakly cal- 
careous; yet some pure clays, when in a dry 
state, evolve a quantity of air under the mere 
action of water, as well as under the action of a 
liquid acid, and have in consequence been mis- 
taken for marls. Highly calcareous marl con- 
sists principally of the shells of aquatic animals, 
and is often so entirely free from clayey matter 
as to be very strictly a calcareous earth. See 


the articles Limr, Cuatx, Gypsum, Maru, and | 


Sols. 


CALCEOLARIA. A genus of herbaceous and | 


shrubby ornamental plants, of the figwort tribe. 
It first became known in Britain so late as the 
year 1773; it did not become known, in any of 
its finer or more beautiful species, till the year 
1822; it did not evoke for itself, from either 
amateur or professional florists, a fixed or nor- 


mal law of beauty, till about 1828; it did not | 
produce any decidedly good English hybrids till — 
about 1830; and yet it already fills whole green- | 
houses in the public nurseries,—it boasts an al- — 


most innumerable multitude of brilliant and 
most fascinating hybrids,—it figures most con- 


spicuously in even the smallest collections of | 


tolerably good flowering plants,—and it possesses 
so enthusiastic favour and such a lofty fashion- 
ableness, that one-half of all the unscientific 
flower-fanciers of our country appear, for the 
present, to have gone calceolaria-mad. We have 


———— na 


| lichens. 


620 


no hope, therefore, of being able to afford such 
prominence to this genus as would be in keep- 
ing with its prodigious and bulky ascendency in 
the public nurseries or in public favour. 

All the species of calceolaria yet known are 
natives of the countries on the west side of 
the Cordilleras, or of the southern islands 
and southern continental districts of South 
America. The most beautiful are natives of 
Chili and Peru, and grow so abundantly in 
these countries as to impart their hue to the 


general vegetation, nearly in the same manner 


in which daisies, dandelions, buttercups, and 
primroses gem the several kinds of sward and 
pasture in England. Some inhabit the low-lying 
districts of their native regions; and others in- 
habit the lofty portions of the Andes which are 


| Situated immediately below the rocky, pinnacled, 


barren and almost bare region of the alpine 
The species of Chili are different from 
those of Peru and Patagonia; and the species 


| which inhabit the plains are much more tender 


than the species which inhabit the mountains; 
yet almost all the fine English hybrids, whether 


| retaining the original habit of the Chilian spe- 


cies, or somewhat acclimated by the process of 
hybridizing, possess the medium tenderness of 
greenhouse plants. 

The flower of a calceolaria has two stamens and 


a two-lipped monopetalous corolla ; and the lower 


lip is so much larger than the upper, and so com- 
pletely inflated or heaved out as to cause the 
whole corolla to have the shape of a purse or bag. 
The ground colour of most is yellow, and that of 
othersis white, sulphur-colour, straw-colour,ochre- 
ous-colour, orange, brown, or intermediate shades; 
and many, especially of the hybrid kinds, are pro- 
fusely variegated with dots, stripes, and blotches 
of a second colour. The normal character of a 
prime plant, as propounded by Mr. Glenny in his 
“Properties of Flowers,” and concurred in by 
most cultivators, but generally applicable to only 
the finest hybrids, are as follows: “The plant 
should be shrubby; the foliage thick and dark 
green; the wood strong. The flower-stems should 


| be short and strong; the footstalks of the blooms 


elastic, and branch well away from each other, to 
form a rich mass of flowers without crowding. 
The individual blooms depend entirely on the 
form of the purse; and it should be a perfect 
round hollow ball. The orifice and calyx can- 
not be too small, nor the flower too large. The 
colour should be very dense ; and whether it be a 
spot in the middle, or stripes or blotches, should 
be bold and well defined ; and the ground should 
be all one colour or shade, whether white, straw- 
colour, sulphur, yellow, or any other. The colour 


|| of itself should be brilliant, and all over the same 


actual shade. Dark flowers with pale edges, or 
clouded or indefinite colours, are bad and unfit to 
show. The bloom should form one handsome 


| bunch of pendant flowers, commencing where the 


foliage leaves off; and the flower-stems should 
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not be seen between the foliage and the flowers, 
which should hang gracefully, and be close to 
each other; the branches of the flower-stems 
holding them out to form a handsome spreading 
surface.” 

The pinnate-leaved species, C. pinnata, was in- 
troduced from Peru in 1773: it is a halftender 
annual, grows about two feet high, and carries 
yellow flowers from July till September.—F other- 
gill’s species, C. Fothergilli, was introduced from 
Falkland’s Island in 1777: it is a small evergreen 
herb of about 6 or 8 inches in height, and carries 
orange-coloured flowers from May till August.— 
The scabious-leaved species, C. scabioswefolia, was 
introduced from Chili in 1822; and is a trailing 
evergreen of about two feet in height, and carries 
yellow flowers from May till October. — The 
wrinkled and the entire-leaved species, C. rugosa 
and (. integrifolia, were also brought from Chili 
in 1822; and they are evergreen undershrubs of 
about two feet in height, and carry yellow flowers 
in August and September.—Herbert’s species, C. 
Herbertiana, was introduced from Chili in 1828; 
and is an evergreen herb of about two feet in 
height, carrying yellow flowers from May till 
October.—The two-coloured species, C. bicolor, 
called by some botanists C. diffusa, was brought 
from Peru in 1829; and is a shrub of two feet in 
height, with yellow and whitish flowers.—The 
narrow - flowered species, C. angustiflora, was 
brought from Peru in 1830; and is a shrub of 
about 20 inches in height, with yellow flowers.— 
The Chiloe species, C. chiloensis, was brought from 
Chiloe in 1830; and is a shrub of two feet in 
height, with yellow flowers—The very clammy 
species, C. viscosissima, was brought from Chili 
in 1832; and is a shrub of three feet in height, 
with orange yellow flowers.—The purple species, 
C. purpurea, was brought from Chili in 1831; and 
is a hardy herbaceous plant, of about a foot in 
height, with pale purple flowers.—The sessile | 
species, C. sessilis, was brought from Valparaiso | 
in 1832; and is a shrub of about 20 inches in | 
height, with yellow flowers.—The white species, 
C. arachnoidea, was brought from Chili in 1832; 
and is an herb of about a foot in height, with 
white flowers. 

To enumerate all the English hybrids, or even 
a tolerably fair specimen of them, is the business 
of a professional florist’s catalogue. We can af- 
ford to mention only a few of the finest which 
were first produced ; and we take, as our authority 
for these, as we have also done for our notice ot 
the several species, the last edition of Loudon’s 
Hortus Britannicus :—C. Gellaniana, intermediate 
between corymbosa and purpurea, with an ochre- 
ous and dark flower; C. Hopeana, intermediate 
between corymbosa and plantaginea, with yellow 
flowers; C. Morrisoni, intermediate between Fo- 
thergillii and integrifolia, with ochreous flowers ; 
C. Polyantha, intermediate between corymbosa 
and petiolaris, with yellow flowers; C. Youngz, 
CO. Y. pallidior, C. Y. dilecta, OC. Y. atra, intermedi- 
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ate between corymbosa and arachnoidea, with re-! called calcination. This process, therefore, was 


spectively ochreous and dark, pale, bright brown, 
and dark flowers; and C. mzrabzlis, intermediate 
between pendula and insignis, with purple flow- 
ers. 

Persons who intend to grow calceolarias should 
purchase, at a nursery, a few sorts with flow- 
ers as nearly as possible to the globular form, 


no matter of what size, but with about three dif- 
ferent ground-colours, and three different blotch- | 


colours; and if they carefully rear these for one 
season, they will obtain abundance of seed, and, 
by means of these, a profusion of beautifully 
flowering plants. The herbaceous kinds at first 
yielded larger flowers than the shrubby kinds, 
and, on that account, acquired a temporary popu- 
larity ; but they are by no means so handsome as 
the shrubby sorts, and ought never to be selected 
when the latter can be obtained. 

The seed-pods should be gathered when turn- 


ing yellow, and should be laid to dry on a sheet 


of paper under a hand-glass. The seed may be 
sown, in early spring, on soil in seed-pans or in 
flower-pots well drained with crocks, and placed 
either under the glass of a garden-frame, or under 
a hand-glass in the greenhouse. When the young 
plants become large enough to be handled, they 
may be picked out, and reset an inch apart in 
other seed-pans; and may be allowed to grow 
there till they begin to incommode one another 
for space. They may then be potted in sixty- 


| sized pots, and placed to grow, in a medium state 
_ between draught and humidity, in either a pit 
| or a frame. 


If the green aphis attack them, it 
must be destroyed by means of a gentle fumiga- 
tion with tobacco-smoke. When the plants send 
their roots a little mattedly to the sides of the 
pots, they may be removed into forty-eight sized 
pots; and should they afterwards acquire con- 
siderable strength and bulk before flowering, they 
may be further removed into thirty-two sized 
pots. They will flower in spring; and all the bad 
and indifferent ones must be either thrown away 
as rubbish, or planted at a distance in the borders. 
The good or selected plants may be headed down 
in the pots, earthed up, and set to produce side 
shoots. If the earthing up be sufficiently high 
and porous, many rooted side shoots will speedily 
appear; and may be easily detached from the 
parent plants, and set to grow in separate pots, 
Other side shoots which spring out from higher 
parts of the stem must be detached as closely to 
the stem as possible, so as to be planted in pots 
without losing their bottom joint; and they should 
be covered with a bell-glass pressed into the 
ground to exclude the air, there to remain under 
shade and shelter till they strike root. 
CALCINATION. An action of heat upon a 
mineral similar to that which converts limestone 


‘| into quicklime. The old chemical name of quick- 


lime was calx; and this name was extended to 
any powdery metallic oxide which has an earthy 
aspect; and the process of forming a calx was 


very various in chemical character; for in the 
case of lime, it consisted in the expulsion of car- 
bonic acid ; and in the case of the oxidation of 
metals, it consisted in fixing oxygen. The word, 
as at present used, is simply a convenient popu- 
lar designation of all such applications of heat as 
reduce a compact body into a white powdery 
condition. Thus, we speak of calcined magnesia, 
calcined clay, calcined flints, and even calcined 
bones. But the calcined metals which were for- 
merly called calxes are now uniformly designated 
oxides. : 

CALCIUM. A simple or elementary body, of 
a metallic nature. It was first obtained in a 
separate state in 1808, by Sir H. Davy, by means 
of the action of voltaic electricity. It has so 
powerful an affinity for oxygen as nowhere to 
exist uncombinedly with it in nature, and as to 
be separable from it, or képt separate, only with 
extreme difficulty. It has been ascertained to be 
a white combustible metal, burning in contact 
with the air, with an intense white light, into 
lime. Combinations of calcium with various 
other elementary bodies occur; but, excepting 
the combination with oxygen constituting lime, 
they are wholly artificial. The practical value 
of calcium, therefore, whether in its natural oc- 
currences or in its artificial combinations, is 
wholly identified with lime. See the articles 
Lime and Catcareous Harta, 

CALCULUS, Any kind of concretion formed 
in any part of the body of an animal, and pos- 
sessing some resemblance, in shape or composi- 
tion, to a stone. Calculi are considerably varied 
in their manner of formation, much varied in 
their seat and effects, and exceedingly varied in 
their composition. Some appear to be formed 
by the action of chemical affinity, and possess the 
character of regular crystals; and a few of these 


may originate in the mere chemical aggregation | 


of minute particles of their elements held in so- 
lution in the animal fluids, while most seem to 
originate in the attachment of their first parti- 
cles to a fragment of some foreign body, such as 
a minute clot of blood or mucus, a minute piece 
of hair, or a minute speck of insoluble mineral 
matter. Many are formed by the mere mecha- 
nical amassment and consolidation of heteroge- 
neous, undissolved, mineral particles, around a 
nucleus, or by the mechanical segregation of 
such particles, by means of animal gluten; and 
some are formed by regular though diseased se- 
cretion, the absorbent vessels drawing off all the 
liquid elements of the matter which would have 
constituted a healthy secretion, and leaving the 
other elements in a sedimentary condition to 
harden into strong consistency. 

Salivary calculi, formed by concretion of mat- 
ters held in solution by saliva, frequently occur 
upon the teeth, beneath the tongue, and in the 
salivary ducts in the substance of the cheek. 
The substance, technically called tartar, which 
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| than in man. 
_ shape, a dense structure, a smooth surface, and 
| a dead-white colour; they occur most frequently 
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accumulates upon the ill-kept teeth of man, and 
which is very hard and adhesive, and has a gritty 
structure and a dirty yellow colour, is a salivary 
calculus, and consists of phosphate and carbonate 
of lime. Calculi within the salivary glands some- 
times acquire so great a size, that they require 
to be extracted with the knife; but, in conse- 
quence of the greater expenditure of saliva, and 
the keener irritability of the salivary glands, they 
are much more frequent in herbivorous animals 
They have generally an oblong 


in the parotid gland; and when they become so 


_ large as to obstruct the flow of the saliva, and 


cause the perceptible distension of the duct, they 


| must immediately be removed by incision, else 


they will cause the duct to burst. A salivary 
calculus extracted from the gland of an ass was 
found by M. Caventon to contain 91°6 per cent. 


| of carbonate of lime, 4°8 of phosphate of lime, 


and 36 of animal matter; and a salivary calculus 
extracted from the mouth of a horse was found 
by M. Henry to contain 85°52 per cent. of carbo- 
nate of lime, 7°56 of carbonate of magnesia, 7°56 


| of phosphate of lime, and 2°48 of animal matter. 


Subcuticular calculi are formed beneath the 
skin, chiefly around the joints of the fingers and 
toes of man. They have an appearance some- 


| what similar to that of half-dried mortar; they 
| are popularly called chalk-stones ; and they have 
_ been found to consist principally of urate of 


soda. They are formed around the joints of gouty 
and rheumatic persons; and, in some cases of 


_ prolonged and severe rheumatism of the head, 
| they have been found between the skin and the 
| cartilage of the ear. 


They sometimes cause ul- 
ceration; and when they protrude through the 
skin, they can easily be removed. 

Gastric calculi occur chiefly in the rumen and 
the abomasum of ruminating animals. Some 
curious calculi of this class are noticed in our ar- 
ticle on Brzoars. Calculi in the stomachs of 
cattle vary in weight from a few ounces to six 
or seven pounds, and are exceedingly diversified 
in composition, and have generally, though not 
always, a somewhat spherical shape. “Those 
which are decidedly peculiar to cattle,” says Mr. 
Youatt, “are composed entirely of hair matted 
together by the mucous secretion from the folli- 
cular glands of the stomach. Sometimes they 
have no distinct central body; at other times it 
exists in the form of a bit of straw or wood, or 
frequently of stone or iron. They exist in the 
rumen andin the abomasum. Inthe abomasum, 
they are composed exclusively of hair, ir regularly 
matted and held together by the mucus of the 
stomach ; in the rumen, there is generally a mix- 
ture of Fol or earthy matter in the composition 
of the concretion. When simple food mingles 
with the hair, the ball seems to be formed by a 
succession of concentric layers, and in the centre 


isa bit of nail or stone; or, if the beasts have 
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access to running water, a piece of shell often 
constitutes the nucleus.” The hair is obtained 


by the practice which cattle have of licking one | 


another; and it sometimes occasions the forma- 
tion of large calculi in very young cattle. Cal- 
culi which contain but little hair are usually an 
agglutinated mass of earthy matter and the mate- 
rials of food, round a small piece of metal or some 
other hard central nucleus; and, though formed 
by concentric layers, they exhibit these in irre- 


gular thicknesses and confused succession. Many 


of the hard and spherical calculi of the rumen, 
when sawn asunder, display the concentric layers 
in a perfectly regular and beautifully marked 
condition, and are susceptible of a high degree of 
polish. Calculi are found chiefly in unthriving, 


lean, and sickly cattle; but whether they are the | 


cause or the effect of want of healthy tone in the 
stomach, is not known. 

intestinal calculi, in man, are usually sorrendPh 
agglutinations of fibrous and calcareous matter 
upon such nuclei as minute pieces of bone and 
small drupes of fruit. Most are smooth, compact, 
and comparatively light ; and some possess alter- 
nate layers of such earthy matter as- phosphate 


of lime, and such vegetable matter as the skin or © 


chaffy integument of oatmeal. They frequently 
occasion pains resembling colics; they encounter 
much less resistance to a passage toward the rec- 
tum than in quadrupeds; and, in most instances, 


they cannot be certainly known or even tolerably — 


conjectured to exist till they effect their escape, 
and cease to giveany trouble. Intestinal calculi, 


in horses, produce vastly more serious effects _ 
than in man, occasioning obstructions, inflamma- — 
tions, violent colics, ruptures of parts of the in- | 


testines, and not infrequently death itself. 
earthy and heaviest kinds of them vary in weight 


from a few grains to several pounds, and lie en- | 


sconced in the cells of the colon or the deep 
pouch of the cecum, and assume a diversity of 
shape according to the form of the nucleus on 


which they gather, or of the particular cell in | 


which they lie; and, in consequence both of the 
cavitous character of their retreat, and of the 


horizontal position of the whole of the animal’s | 


abdomen, they can make little or no way.toward 
the rectum, but are necessarily retained in their 
places till they become so large and heavy as to 
cause irritation and oppression at every move- 
ment of the animal, and eventually to produce 
fatal inflammation, or to rupture the cells or 
membranes in their vicinity. They occur most 
frequently in millers’ horses and various classes 
of heavy draught horses, and are supposed to be, 
in many instances, induced by combinations of 
bran with pulverized earths and stones. Other 
kinds of intestinal calculi, which often occur in 
the horses of millers and brewers, have irregular 
shapes and tuberculated surfaces, and consist 
principally of the filamentous portion of the grain 
of oats, and are supposed to be occasioned by the 
use of poor, thin, husky oats, and are sometimes 
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| known under the name of jaundice. 


known by the popular designation of oat-hair 
calculi. Other kinds, usually found in voraciously 
feeding horses, are coarse agglutinations of the 
same matters which compose the preceding, and 
of pieces of stone, coal, and gravel, and of many 
sorts of coarse and indigestible ingredients, and 
are sometimes popularly known under the vile 
yet not altogether inappropriate designation of 
dung-balls. No medicinal appliance for expelling 
or reducing the intestinal calculi of horses has 
yet been discovered ; so that prevention, and not 
cure, must be studied. 

Biliary calculi occur in the gall-bladder of man 
and of some of the inferior animals. They exist 
sometimes solitarily, sometimes in groups of from 
three to six, and occasionally in almost incredible 
numbers. So long as they continue in the gall- 
bladder, they occasion little inconvenience ; but 
when they pass from that organ into the duct of 
communication with the duodenum, they gener- 
ally occasion much pain and squalor, and some- 
times almost totally obstruct the flow of the bile, 
and originate the disease which is popularly 
If they 
continue to obstruct the duct, death must event- 


| ually be the result ; but when they pass into the 


duodenum, either spontaneously, or under the 
influence of such medicinal appliances as aperi- 
ents, emetics, anodynes, and fomentations, they 
cease to cause injury, and allow the health to be 
immediately restored. The biliary calculi of man 
were supposed by Fourcroy and Thenard, to con- 
sist principally of a peculiar fatty matter which 
resembles spermaceti, and has been called adipo- 
cire ; but have been found by Chevreul, Turner, 
and other chemists, to consist, in general, of the 
yellow colouring matter of the bile and choles- 
terine, the latter predominating, and being some- 
times in an uncombined or pure condition. Yet 
some contain a large proportion of mere inspis- 
sated bile; and a few, though but a few, are 
wholly destitute of cholesterine. The biliary cal- 
culi of oxen consist almost entirely of that yellow 
colouring matter of the bile, which, from the 
beauty and permanence of its tint, is in high re- 
quest among painters. “ This substance,” re- 
marks Turner, “is readily distinguished by its 
yellow or brown colour, by insolubility in water 
and alcohol, and by being readily dissolved by a 
solution of potash. The solution has at first a 
yellowish-brown colour, which gradually acquires 
a green tint, and is precipitated in green flocks 
by muriatic acid. According to the observations 
of Tiedemann and Gmelin, the colouring matter 
is influenced by the presence of oxygen gas. The 
yellowish precipitate, occasioned by adding mu- 
riatic acid to bile, absorbs oxygen by exposure 
to the air, and its colour changes to green. The 
action of nitricacid is still more remarkable. By 
successive additions of this acid, the tint of the 
colouring matter may be converted into green, 
blue, violet, and red, in the course of a few se- 


_conds.” 
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Urinary calculi occur in the kidneys, the ure- 
ters, the bladder, and the urethra of man and of 
almost all the domesticated animals. The urine 


of a healthy man is a combination of no fewer | 
than twelve or thirteen different proximate ele- | 


ments; the urine of man, under the action of 
several kinds of disease, includes some additional 


and very distinctive elements ; and the urine of | 


the greater number of the domesticated animals 
is, on the whole, as remarkable as that of man 
for complexity. Some of the proximate elements, 
as soda and ammonia, are alkalies ; some, as lime 
and magnesia, are metallic oxides ; and some, as 
hippuric acid in the horse, and uric, phosphoric, 
and oxalic acids in man and other animals, pos- 
sess the power of chemically attacking and neu- 
tralizing both the alkalies and the metallic ox- 
ides. In various conditions of the urinary organs, 
or of the absorbent and vascular systems, several 
of the combining elements rush into mutual 
union, and form solid precipitates and crystalline 
deposits, which possess the character of calculi, 
and occasion the irritations, inflammations, and 
other symptoms of the well-known diseases called 
gravel and stone. 

A frequent kind of urinary calculus consists 
of uric acid. A calculus of this kind is hard, 
smooth, inodorous, of a brownish or fawn colour, 
commonly of an oval form, and composed of con- 
centric layers, which are formed round a central 
nucleus, and are distinguishable from one ano- 
ther by slight differences of colour, and some- 
times by laminee or dustings of some foreign sub- 
stance. A calculus of urate of ammonia is very 
closely similar to the calculus of uric acid, being 
distinguishable by some peculiarities of behaviour 
under the test of chemical reagents ; but it is of 
exceedingly rare occurrence. An urinary calcu- 
lus of bone earth or phosphate of lime has a pale 
brown colour, and a remarkably smooth polish ; 
and, if cut through the middle, is seen to be com- 
posed of concentric layers, very regularly formed, 
and so slightly adherent to one another as to ad- 
mit of very easy separation. Some bone-earth 
calculi exhibit ammoniaco-magnesian phosphate 
in minute sparkling crystals, either on their sur- 
face or between their laminz; and a few calculi, 
comprising bone-earth, possess a preponderance 
of the ammoniaco-magnesian phosphate over the 
phosphate of lime, and these are generally whiter 
and less compact than the ordinary bone-earth cal- 
culi. A particular kind of urinary calculus techni- 
cally known as “the fusible,” consists of a mixture 
of the phosphate of lime and the ammoniaco-mag- 
nesian phosphate ; it has usually a white colour, 
and a rugged or otherwise uneven fracture ; it 
easily breaks, pulverizes, or separates into layers, 
and, when crushed or taken asunder with the 
hand, leaves a white dust upon the fingers ; and 
it is of comparatively frequent occurrence, and 
often attains a comparatively large size. An 
urinary calculus of oxalate of lime is shaped 
somewhat like the fruit of the mulberry, and, 
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indurated albumen. 
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for this reason, is technically known as the mul- 
berry calculus; and it is very hard, compact, 


_ dark-coloured, and tuberculated. A rare kind of 


calculus was called by Dr. Wollaston cystic oxide, 
on account of its behaving like an oxide and seem- 
ing to be peculiar to the bladder; but it differs 
in constitution from the ammoniaco-magnesian 
phosphate principally in being more compact, 
and has been found in the kidney; and it does 
not possess concentric layers, but appears a con- 


| fusedly crystallized and somewhat uniform mass. 


A compound urinary calculus consists of an in- 
timate mixture of the ingredients of different 
kinds of calculi; and an alternating calculus con- 
sists of alternate layers of the ingredients of two 
or more kinds; but neither of these has ever been 
known to comprise any cystic oxide. A calculus 


| of a yellow or reddish-yellow colour has been 


called xanthic oxide on account of its yellowness 


| and its oxidal behaviour; another possesses pro- 
| perties closely similar to fibrin, and has been 
called the fibrinous calculus; and another con- 


sists principally of carbonate of lime; but all these 
three are of exceedingly rare occurrence. Silice- 


ous matter appears occasionally to be found in 
| some urinary calculi, but seldom or never in such 
| quantity or with such effect as to produce any 
| characteristic property or appearance. 


The urinary calculi of the lower animals, though 
quite similar to those of man in their nosological 
connexions, considerably differ in their chemi- 
cal composition. Uric acid, in an uncombined 
state, does not seem to occur in any; and, even 
in a combined state, occurs in very few. The 
ammoniaco-magnesian phosphate occurs prin- 
cipally in the hog, and, with the addition of 


| animal gluten, constitutes nearly all the urinary 


calculi of that animal. Carbonate of lime con- 
stitutes about 91 per cent. of the urinary calculi 
of the ass, 87 per cent. of those of the ox, and 83 
per cent. of those of the horse; and the other in- 
gredients are principally phosphate of lime and 
animal gluten. A calculus which was extracted, 
a few years ago, from the bladder of a mare in 
Aberdeenshire was found to be eight ounces in 
weight, and to consist of about 40 per cent. of 


| carbonate of lime, and about 60 per cent. of ani- 


mal matter, apparently mucus of the bladder and 
A calculus taken, not long 
ago, from the urethra of a pig at Boonjedward in 
Roxburghshire, exhibited considerable resem- 


_ blance to many of the calculi which are extracted 


from man. “The external surface, presenting a 
beautiful, white, crystallized appearance, was com- 
posed of a triple salt,—the phosphate of magnesia 
and lime; the interior, a dark brown portion, 


| also in a crystallized state, was composed of uric 


acid in combination with these phosphates.” Sili- 
ceous sandy particles occasionally lodge and even 
accumulate in the bottom of the bladder of every 
kind of domestic animal. Numerous small calculi 
frequently occur in many of them, and occasion 


| retention of urine and apparently severe pain. 


CALCULUS. 


Calculi of comparatively great size and weight, 
exciting disease and even inducing death, some- 
times occur in various domestic animals, parti- 
cularly in the dog, the ox, and the horse. 

Minute calculi sometimes pass spontaneously 
away with the urine, or, if reluctant to pass with 
it, may be incited forward by the force of diuretic 
medicines. But calculi which are not quite 
minute, and especially calculi of any consider- 
able size, can be prevented from accumulating 
till they prove fatal, only by being extracted en- 
tire, or by being so broken and triturated that 
they can pass with the urine, The surgical opera- 
tions for effecting their extraction or reduction 
are, in most instances, performed very success- 
fully on man, and have often, especially of late 
years, been performed successfully on domestic 
animals ; and they will be described in our articles 
Litrnoromy and Lirnorriry. 

Speculations many and sanguine have been en- 
tertained as to the possibility of dissolving cal- 
culi, so as to dispense with lithotomy or litho- 
trity, and to make the materials of the calculi 
pass off with the urine. “ From the solubility of 
urinary concretions in chemical menstrua,” says 


Dr. Turner, “hopes were once entertained that | 


reagents might be introduced into the urine 
through the medium of the blood, or be at once 
injected into the bladder, so as to dissolve uri- 
nary calculi, and thus supersede the necessity of 
a painful and dangerous operation. It has been 
found, however, that, for this purpose, it would 


be necessary to employ acid or alkaline solutions | 


of greater strength than may safely be introduced 


into the bladder; and consequently all attempts | 
of the kind have been abandoned. The last sug- | 


gestion of this nature was made by Messrs. Pre- 


vost and Dumas, who proposed to disunite the | 


elements of calculi by means of galvanism. This 


agent, however, though it may produce this effect | 


out of the body, will scarcely, I conceive, be found 
admissible in practice.” Yet though the idea of 
dissolving the strongly indurated and densely 
crystalline calculi of man may be somewhat vi- 
sionary, the proposal for dissolving or disinte- 
grating the calcareous matters which form the 
chief bulk of most of the calculi of herbivorous 
animals, may be perfectly feasible, and of consid- 
erable practical value. “From the composition 
of the calculi in these animals,” says Professor 
Dick, “ they may be dissolved in the bladder, and 
discharged in a fluid state. This may be done 
by employing muriatic acid, which, having a 
strong affinity for lime, will, by the administra- 
tion of a sufficient proportion of it, dissolve the 
calculi, and discharge them with the fluid. And 
this would, in some cases, be the more readily 
effected, as it sometimes happens that the cal- 
cular deposit remains in a semifluid state for a 
considerable time in the bladder, of which I once 
met with a remarkable instance. 
sent to me, for examination, from Fife, which, 
with its appendages, contained the enormous 


A bladder was | 


weight of about 14 lb. of a mass of nearly the 
consistence of lime in a state of mortar. Wher- 
ever, therefore, a case occurs in which circum- 
stances may render an operation inexpedient, or 
where, for example, the calculus is situated in 
the pelvis of the kidneys, muriatic acid should at 
once be employed; and if the calculi in our her- 
bivorous animals are always composed of mere 
carbonate of lime and animal matter, the opera- 
tion may be entirely dispensed with. A weak 
solution of muriatic acid might even be injected 
into the bladder, either in the male or female, by 
which the substances would be dissolved with 
great rapidity.” See the article Stone In THE 


| BLADDER. 


Pulmonary calculi are sometimes formed in the 
lungs of persons who are labouring under pul- 
monary consumption. They are of various sizes 
from a minute concretion to a hard irregular 
mass of about the bulk of an almond; they usually 
consist of bone-earth; they sometimes adhere to 


_ the tissue of the lungs, but more frequently lie 
| imbedded in the tubercular deposits; and, in 
| some instances, they pass with the purulent dis- 


charge into the air-tubes, and are brought away 
by expectoration.—Various kinds of calculi, con- 


| sisting principally of carbonate of lime, bone- 
earth, and animal cementing matter, occur in 


scrophulous, fungous, and cancerous growths on 
the exterior parts of the body,—in the interior 
of the muscles of the brain, and of other organs, 
where they partake in some degree of the char- 
acter of ossifications,—and round small hard 
nuclei in any of the interior vessels, where these 


| experience the play and the abrasions of the se- 


cretive juices.—Some small and peculiar calculi 
are formed also within the vascular system, and 
occasion rigidity of the arteries, and diseases of 
the heart.—Calculi of great hardness, a white 
colour, and various shapes, and usually consist- 
ing of pure bone-earth, are sometimes formed in 
the cerebrum or cerebellum of the horse, and oc- 
casion first irritation and increasing stupor, and 
afterwards sudden and fatal inflammation. 

CALDASIA. See Bonprannpra. 

CALENDAR. A recorded distribution of the 
divisions of the year, upon scientific principles, 
and for practical uses. The kalendz or kalends 
of the Romans comprised the first day of every 
month, and have bequeathed their name, in the 
modified form of calendar, to all systematic dis- 
tributions of the months. A natural calendar is 
the indication of the seasons by the phenomena 
of meteorology, the economy of the lower ani- 
mals, and especially the leafing, flowering, fruit- 
ing, and hybernating of the different kinds of 
plants; and an artificial calendar is either a re- 

_ gister of the natural appearances and out-of-door 
work peculiar to the respective seasons and parts 
of seasons, or a distribution of the year into parts 
and subdivisions corresponding to the revolutions 
of the earth and the succession of the seasons. 


An almanac differs from a calendar in the last of 
iF 
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these senses, chiefly by adding to it a register of 
celestial phenomena, and of festivals and other 
remarkable days. 

The several calendars used by the ancients 
have either been abolished or very greatly modi- 
fied. The Greek or Attic calendar distributed 
the year into twelve lunar months, of alternately 
29 and 30 days; and intercalated a lunar month, 
for the most part, every two years; yet occasion- 
ally omitted the intercalary month, so as to make 
the regular months recur at exactly the same na- 
tural seasons. This calendar also divided each of 
its months into three decades. The original Ro- 
man calendar assigned only 304 days to a year, 
distributed these into ten months of unequal 
length, and reckoned March as the first month 
of the ten; and the nomenclature of the last 
four months of this calendar is still retained in 
our own usages,—the names September, October, 
November, and December, signifying simply the 
seventh, the eighth, the ninth, and the tenth 
months. A subsequent Roman calendar, estab- 
lished by Numa, assigned 355 days to the year, 
distributed these into twelve months, and inter- 
calated, between the 23d and the 24th of Feb- 
ruary, In‘every second year, a month of variable 
length. The Julian calendar, established by 
Julius Cesar, and continuing, with slight change, 


to be used till the present day, assigned 365 days | 


to the year, distributed these among the twelve 


months in the proportions still observed, and ap- | 


pointed a twenty-ninth or intercalary day to be 


added, in every fourth year, to the month of 


February. ‘The Gregorian calendar, established 
by Pope Gregory XII. in 1582, adjusted the 


Julian calendar to more accurate astronomical | 


observation of the actual length of the true year, 
by ‘ altering the style,’ or throwing out ten days 
of the year in which it was established, between 
the 4th and the 15th of October, and by ordain- 
ing that, in all time to come, the intercalary or 
leap-year day of the first hundredth, the second 
hundredth, and the third hundredth year of 
every four hundred years, should not be reck- 
oned ; and this new calendar is, in consequence, 
simply the Julian one, with a deduction of three 
days in every four hundred years; or it consti- 
tutes what is popularly called the new style, 
while the Julian calendar constitutes what is 
popularly called the old style. The new calen- 
dar or new style was adopted in England, in the 
year 1752, by the elision of eleven days between 
the 2d and the 14th of September; and in the 
same year, an English statute changed the com- 
mencement of the legal year from the 25th of 
March till the 1st of January. 

The Romans called the first day of the months 
kalends; the seventh day of March, May, July, 
and October, and the fifth day of the other 
months, nones; and the fifteenth day of March, 
May, July, and October, and the thirteenth day 
of the other months, zdes; and they named any 
individual day, not in relation to the whole of 
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the month in which it occurred, but in relation 
to the particular kalends, nones, or ides, which 
it immediately preceded. The kalends, from 
calando or vocando, alluded to the calling or pro- 
claiming of new moon by the high priest; the 
nones or none were, inclusively, ‘the ninths’ 
before the ides; and the ides, from a word sig- 
nifying ‘to divide,’ were ‘ dividers’ of the month, 
cutting each into nearly equal parts. 

The calendar used throughout Persia, is pecu- 
liar to that country, and dates from a peculiar 
era. ‘The Mahommedan or Arabian calendar is 
used in every Mahommedan country except Per- 
sia, and dates from the era in Mahommed’s life 
called the Hegira. The Jewish calendar, or that 
at present used by the Jews, is not of higher date 
than the second century, or very probably was 
not known till the fourth century, or even till a 
later period.—The calendar of the French repub- 
lic was established in 1793, and abolished in 1805; 
and yet, though of such short continuance, it was 
| so peculiar in itself, and has left such broad traces 
in history, that it will long figure as a subject of 
great curiosity. This calendar divided the year 
into twelve months of thirty days each, and a 
supplementary or festival period of five days, 
called the Sanscullotides ; it divided each month 
into three decades or ten-day weeks; it ap- 
pointed leap-year intercalations in the same 
manner as the Gregorian calendar; it constituted 
each cycle of four years, ending with a leap-year 
or olympic year, a Franciade; and it gave to 
the respective months new and peculiar names, 
| which were intended to be descriptive of the 
several characters of the months in the calendar 
of nature. Its month nivose, or the snowy, ex- 
tended from the 21st of December till the 20th 
of January ; pluviose, or the rainy, from the 20th 
of January till the 19th of February; ventose, 
or the windy, from the 19th of February till the 
2ist of March ; and so on with the others. 

_ January was the first of the two months added 
by Numa to the original Roman calendar; and, 
though not treated as the first month of our year 
till 1752, it was regarded, from the time of the 
establishment of the Numan calendar, as the first 
month of the Roman year. Janus, whom it com- 
memorates, was one of the deities of the heathen 
Romans, represented with two faces, and is 
usually supposed to have been a very ancient 
king of Italy; but he was really the impersona- 
tion of Noah, looking backward, with an old 
and sorrowful countenance, to the antediluvian 
world, and forward with a young and joyous 
countenance, to the world after the flood. The 
heathen Saxons called January Wolfmonth, on 
account of its being the season when wolves 
were most dangerous; and the Christian Saxons 
called it Afteryule, on account of its succeeding 
the festival of Christmas. — February was the 
second of the two months added by Numa, and 
was named in honour of the heathen goddess 
; Juno, who, under the designation of Februa, 
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Februara, or Februalis, was supposed to preside 
over the purification of women. ‘The Saxons 
called it Solmonth; and the Flemings call it 
pruning-month.—March was the first month of 
the original Roman calendar; and was named in 
honour of Mars, whom the heathen Romans 
worshipped as the god of war, and as the sup- 
posed tutelar deity of the city of Rome. The 
heathen Saxons called it Rhedmonth, in honour 
of their goddess Rheda; and the Christian Sax- 
ons called it Lentmonth or the month of spring. 
—April was named by the Romans, from the 
verb aperire ‘to open,’ in allusion to the open- 
ing vegetation of spring; and was afterwards, 
for a brief period, called Neronus, in honour of 
the infamous tyrant Nero. The heathen Saxons 
called it Easter-month, in honour of their god- 
dess Easter ; and the Christian Saxons continued 
this name, but with altered allusion to the Chris- 
tian passover.—May was named by the Romans, 
either in honour of Maia, the mother of Mercury, 
or in honour of the goddess Rhea, under her 
name of Maia. The Saxons called it the three- 
milk-month, in allusion to a supposed threefold 
abundance of milk, from the succulency and 
stimulation of the young and profuse herbage.— 
June was named by the Romans in honour of 
their goddess Juno. The Saxons called it the 
feed-month, because it matured the meadows for 
the depasturing of cattle, and the mild or navi- 
gable month, because it rendered the seasons 
calm and propitious for the passage of their small 
and fragile sailing -craft—July was originally 
designated by the Romans Quintilis or the fifth 
month ; and it received its present name, by or- 
der of Mark Antony, in honour of Julius Ceesar. 
The Saxons called it hay-month, because it was 
the time of their hay-harvest, and meadow-month 
because it was the season of their meadow-grasses 
rushing up to flower.— August .was originally 
designated by the Romans Sextilis or the sixth 
month, and it received its present name in honour 
of Augustus Czsar. The Saxons called it barn- 
month, in allusion to its being the season of har- 
vest.—September was named by the Romans 
from two words signifying “seven,” and “a | 
shower,” the former alluding to its numerical 
place in the original Roman Calendar, and the 
latter to its forming the commencement of the 
rainy season. The heathen Saxons called it bar- 
ley-month, and the Christian Saxons holy-month, 
—the:latter in allusion to the numerousness or 
the prominence of religious observances.—Octo- 
ber was called by the Saxons wine-month and 
winter-fall,—the latter in allusion to the approach 
of winter. November was called by them wind- 
month, in allusion to the storminess of the wea- 
ther, and slaughter-month, in allusion to the 
slaughtering and salting of a large portion of 
flocks in consequence of the paucity of winter 
provender; and December was called by the 
heathen Saxons winter-month, in allusion to the 
frostiness of the weather, and by the Christian 


Saxons holy-month, in allusion to the festal sea- 
son of Christmas. 

The pervading or controlling principle of a na- 
tural calendar is simply the law of the earth’s 
yearly revolution round the sun ; and the direct 
development of it in the phenomena of meteorolo- 
gy, as well as the indirect development of it in 
the phenomena of animated nature and of vege- 
tation, is what constitutes the seasons of spring, 
summer, autumn, and winter. See the article 
Szasons. Some of its chief and most obvious 
displays in the animal kingdom are connected or 
identified with the migrations of birds, the trans- 
formations of insects, the pairing of quadrupeds, 
and the hybernization and awakening of reptiles 
and molluscs. Its displays in vegetation are 
at once numerous, intricate, and conspicuous. 
“Heat, like light,” observes Keith, “acts as a 
powerful stimulus to the exertion of the vital 
energies of vegetables. Seeds will not germinate 
at a very low temperature, even though placed in 
a proper soil. Hence, such as are self-sown, as by 
dropping from the plant in winter, do not generally 
come up till the spring, when the temperature 
has been raised to some considerable height by 
the rays of the returning sun. The same thing 
happens in the case of the development of the 
leaves, flowers, and fruit. They do not protrude 
themselves simultaneously, but at different periods 
of the spring or summer, dependent, as it would 
appear, upon temperature. This forms the foun- 
dation of what Linnzeus has poetically styled the 
Calendarium Flore, that is, Flora’s Almanack. 
It embraces the several periods of the leafing and 
flowering of plants, together with that of the 
ripening of the fruit. * * Such are the pri- 
mary facts on which a Calendarium Flore should 
be founded. They have not hitherto been very 
minutely attended to by botanists ; and perhaps 
their importance is not quite so much as has 
been generally supposed; but they are at any 
rate sufficiently striking to have attracted the 
notice even of savages. Some tribes of American 
Indians act upon the very principle suggested by 
Linnzeus, and plant their corn when the wild-plum 
blooms, or when the leaves of the oak are about 
as large as a squirrel’s ears. The names of some 
of their months are even designated from the 
state of vegetation. One is called the budding- 
month, and another the flowering-month ; and 
the autumn is designated by a term signifying 
the fall of the leaf. Thus the French revolution- 
ists were anticipated even by the Indians in their 
new names for months and seasons.” 

Artificial calendars, both in the sense of alma- 
nacs, and in the practical and important sense 
of registers of natural appearances and out-of- 
door work peculiar to the respective seasons 
and parts of seasons, are now so numerous that 
a mere reference to two or three of the best 
might be quite sufficient for the purposes of 
many of our readers. Yet a calendar of our own 
seems indispensable both for the completeness of 


Nites so 
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‘considered as either depicting all the phases of 
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our work, and for the guidance of such readers 
as have not access to separate calendars. We 
shall briefly notice some of the chief phenomena 
and operations of each month; yet must not be 


the seasons, or presenting a complete catalogue 
of the duties of farming and gardening. Our 
calendar can affect no higher aim than to exhibit 
meagre specimens of ‘seasonal phenomena, and | 
suggest a few leading hints for connecting these 
with cultivation. “Our notices under each | 
month,” to adopt the words of Loudon, “must 
extend only to a few of the leading features of 
country work. To attempt to insert everything 
or even most of the things that require attending 
to, we conceive impossible, and, if it could be 
done, quite useless. A man will always act bet- 
ter when guided by his own judgment, than 
when following implicitly that of another. Cal- 
endars should only be considered as remembran- 
cers, never as directories.” Besides, instructions 
as to the proper timing of every operation of any 
importance, and of the management of each par- 
ticular crop or plant, are given so fully in the 
articles on the several operations and crops and 
plants, that anything more in this place than mere 
general indication would be a sheer waste of 
words. Yet even as a brief list of hints, a meagre 
monthly summary of duty,—a Calendar is not a 
little valuable. “At the beginning of every 
month,” remarks Arthur Young, “a good farmer, 
whether he has or has not a Calendar, is obliged 
to reflect on the work he has to perform in that 
month ; he ought to foresee the whole at once, or 
it is impossible he should make a proper pro- 
vision for its due performance. I leave it to any 
one to judge if such an estimate of monthly 


business can be gained so easily, completely, or | 


systematically, without such an assistance to the | 


memory as is afforded by a Calendar ; and even | 


if a Calendar but once a-year gives intimation of 
some important work, which might otherwise be 
forgotten, its worth must be acknowledged..” 
The almanac time of any one Calendar can obvi- 
ously adapt itself to only one set of latitudes, ele- 


vations, soils, and climate ; and requires to be so | 


modified by readers, in other sets of these cir- 
cumstances, as to become adapted to their own 
purposes. We adopt, as our average, the lati- 
tude, low situation, and well cultivated lands in 
the immediate vicinity of London; and readers 
may easily adapt this average to their own cir- 
cumstances, simply by reckoning the phenomena 
and the operations of spring four days later for 
every 70 miles north of London, or for every 600 
feet of higher elevation than that of London, or 
for any cooling effects of soil and exposure which 
may be equal to the removal northward of a de- 
gree of latitude. Thus a low, flat, and excel- 
lently cultivated soil 350 miles in a straight line 
north of London, is, in all respects, twenty days 
later in spring than the soil to which our calen- 
dar applies; an excellent arable soil, at the same 


| a considerable majority of the nights. 
| of rain varies between one-tenth of an inch and nearly 


distance north, and with a southerly exposure, 
but having an altitude of 600 feet above sea-level, 
is twenty-four days later; an excellent arable 
soil, at the same distance north, and at 600 feet 
of altitude, but with a northerly exposure, may 
be twenty-eight days later ; and a sour, spouty, 
undrained soil, situated in all respects hke this 
last, may be’ fully thirty-two days later. 
JANUARY. 

Phenomena, — January is generally the coldest 
month inthe year. The thermometer usually ranges, 
in this month, between 20° and 50°; it has some- 
times fallen to 12° or 10°, or even so extremely low 


as two or three degrees below zero; it has occasion- 
ally risen so high as 58°, or, in one recorded instance, 


to 64°; and it probably has a mean height, on the | 


average of many years, of about 33°. In severe sea- 
sons, the maximum of cold frequently occurs about 
the middle of the month, and is, in many instances, 
followed by such sudden rise of temperature and ac- 
companying fall of rain as to occasion great and mis- 
chievous freshets from the melting of the snow. The 
barometer, in January, has a mean range of 1°50 
inches, and a mean height of about 29°80. Snow or 
rain falls, in the average of many years, on between 
14 and 15 days of January; and frost prevails during 
The quantity 


34 inches; and the quantity evaporated during the 
month is about half an inch. In ordinary winters, 
January has a great prevalence of westerly winds ; 
and in very mild winters, it is often characterized by 
high winds from between the south-west and the 
north-west, accompanied by frequent rains. 

In the first week of January, the laurustinus con- 
tinues to bloom from December, and sometimes so 
many as twelve or twenty species of our ordinary 
flowering plants are scantily and unnaturally in bloom, 


| either by prolongation from autumn or by anticipa- 


tion of spring; in the second week, the hazel begins 
to show its catkins, the honeysuckle begins to bud, 
and the Christmas rose and the winter aconite burst 
into bloom; in the third week, the chickweed and 
the daisy expand freely into flower, and the primrose, 
the polyanthus, and sometimes the auricula show 
some bloom in sheltered situations ; and in the fourth 
week, the mezereon begins to bloom, the pansey and 
the sweet-scented violet expand, and the white but- 
ter-bur, the sweet-scented coltsfoot, and the archangel 
show a considerable quantity of flower. The most 
frequent or prominent flowers and fruits of the month, 
are, in the parterre, winter aconite, Christmas rose, 
primrose, polyanthus, wallflower, alpine alyssum, pe- 
riwinkle, cyclamen, violet, anemone, crocus, and 
perennial navelwort; in the shrubbery, laurustinus, 
arbutus, pyracantha, Glastonbury thorn, alaternus, 
pyrus Japonica, mezereon, and spurge laurel; and in 
the greenhouse, hyacinth, jonquil, polyanthus-nar- 
cissus, mignonette, lily of the valley, pink, rose, tu- 
lip, geranium, and a profusion of Cape heaths. 

In the first week of January, earthworms and 
some species of helicidze or common garden snails 
make their appearance; in the second week, the 
wagtail appears, and the redbreast, the mistle- 
thrush, and the nuthatch, make attempts at song ; 
in the third week, the lark challenges attention; and 
in the fourth week, some common house flies appear, 
the hedge-sparrow and the large titmouse sing, and 


| garden snails and slugs become numerous. in the 


warmer parts of the garden. ‘‘ The groves may be 
voiceless; no gushes of song ring from the copse or 


| greenwood; but the feathered creation is still active, 


| of spring or summer. 


and in many spots their numbers greatly exceed those 
Urged by hunger, millions 
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upon millions,—countless multitudes, come pouring 
down upon us from the frozen realms of the north, 
where the sources of vegetable life are completely 
locked up, and where, consequently, it is impossible 
for them to exist. Amongst these are vast numbers 
of the tringe (sandpipers), anatide (ducks, swans, 
&e.), and a vast number of hard-billed birds, such as 
fieldfares, redwings, &c. The great period of migra- 
tion takes place from September till November, ac. 
cording to the latitude the birds have summered in, 
and the severity of weather experienced in the north. 
But it is the web-footed tribe which more particu- 
larly fall under the notice of the sportsman and the 
naturalist in this month. The great bulk of these 
visitants have arrived in November, but the weather 
on the coast being still open, they resort to the sand- 
banks and mud-flats at the debouch of large rivers, 
where they live upon the small fish, bivalves, and 
crustacea, which abound there, as well as upon the 
more tender alge or sea- weed. The north-eastern 
winds which come sweeping over the ocean at this 
time drive them from the open sea, and they flock to 
the first land they make, distributing themselves in 
ditches, rivers, and swamps, and, in very severe 
frosts, confining themselves to large rivers or unfro- 
zen springs. Here, the sportsman, who has no easy | 
task of it at this season, in the spots which these 
birds frequent, may occasionally start a mallard, a 
widgeon, a teal, golden-eye, shoveller, pintail, or 
other bird, and, if the weather be unusually hard, a 
wild-swan or wild-goose.” 

The Farm.—In January, the ewes of some breeds 
of sheep, begin to lamb, and require an unusual de- 
gree of care. In storms, deep snows, and very wet 
weather, sheep should be baited on hay; and, during 
severe or prolonged frosts, they may be very advan- 
tageously fed on cabbages. On enclosed farms which 
support stock chiefly on the grasses, and do not make 
large provision in turnips or cabbages, such ewes as 
have in former years lambed in January should be 
drawn off from the flock, and put into rouen, to give 
early lamb. Cattle which run loose in the yard or 
yards, should be well attended to, regularly supplied 
with straw or other provender, kept upon a dry and 
clean litter, and always permitted access to abun- 
dance of pure water. The thrashing should be so 
proportioned to the stock of lean cattle, as to make 
the supply of straw for the yards always sufficient, 
and yet equally distributed throughout the winter. 
Straw for provender ought to be cut into chaff, and 
mixed with hay; and when cattle are in low condi- 
tion, they should receive some more nutritive food, 
particularly turnips, cabbages, and well-saved bean- 
straw. If any cows are to calve in January, they 
ought, for about a month before calving, to be taken 
into the house from the straw-yard, and baited twice 
a-day with potatoes, cabbages, turnips, carrots, or 
some other varieties or mixture of green food. Last 
year’s calves should now receive hay and either tur- 
nips, carrots, or potatoes,—and should be thoroughly 
well-fed, and kept perfectly clean by means of litter; 
for, if otherwise treated, they will be arrested in 
their growth, and will not derive adequate advantage 
from eyen the best feeding of the following summer. 
Yearling calves should feed apart from two-year-old 
steersand heifers, for they require more nourishing food. 
The winter fattening of cattle is at the busiest in Jan- 
uary; and may be conducted either by carrying turnips 
and other green food to a very sound and dry grass- 
field, or by placing the food in mangers under open 
sheds in the farm-yard, or by giving it in the house in 
the manner of strict stall-feeding. 'The first of these 
methods requires dryness of climate, shelteredness of 
situation, and very eminent soundness of pasture, and 
hence can very seldom be advantageously practised ; 
and the second and the third require a profuse use or 
litter, and the most thorough attention to cleanliness 
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and ventilation. January is a principal season for 
the bringing forth, the rearing, and the fattening of 
swine, yet more for the first of these than for the se- 
cond and the third. A sow and her pigs must be kept 
in a sty, and fed with dairy-wash out of cisterns, and 
with potatoes, parsnips, carrots, cabbages, or other 
food stored for them in autumn; and they ought al- 
ways to be well littered, and perfectly clean. Though 
winter pigs are often pronounced unprofitable, they 
will certainly yield a fair return if treated with great 
care, and fed with due regard to economical accumu- 
lations from the dairy and the store-houses. Last 
year’s early pullets begin to lay about the first of 
January, or even a few days earlier; and such as 
seem backward to lay should be fed with buck wheat 
or barley. 

A most important general rule in farming is to keep 
horses constantly employed; it is altogether indis- 
pensable in order to avert loss from the great expense 
of purchasing and feeding horses; and, in no month 
of the year, is it so difficult of observance, or does it 
require such multiplicity of accommodation, as in 
January. The soil is, for the most part, either 
bound up with frost or saturated with moisture; yet 
when at any time open and comparatively dry, it may 
be worked with the plough. During open though 
wettish weather, all practicable carting upon roads 
may be done, particularly in communicating with the 
market-towns, and in bringing home distant manures ; 
during frost, the carting of manure on the farm it- 
self, and especially the removal of composts, ought 


| to be. performed; and during either open or frosty 


weather, the bringing home of fuel and of mineral 
manures, and cart-work over all the most facile parts 
of the farm may be extensively practised. January 
is eminently a season of thrashing, whether with ma- 
chinery or with the flail; and it is also a principal 
season for hedging, ditching, and draining. See the 
articles THRASHING, Fencres, and DrarIninc. In 
peculiar circumstances, as when the weather is very 
open and genial, or when a dry January follows a 
wet December, or when the land, throughout the 
preceding autumn, was saturated with moisture, a 
field sowing of Mazagan beans may be made in Jan- 
uary. Woodlands should now be drained and open- 
ed; and woods and coppices which are not valuable 
for their bark may be felled. All water-cuts made 
in autumn for keeping arable fields dry should now 


| be examined, and freed from obstructions of weeds, 


ice, or snow. Lime-burning, when part of the eco- 
nomy of a farm, may be performed at any time in 
January, or throughout the winter. If snow be not 
very deep and falling, the quarrying of stones and 
the building of exclosures for mountain improvement 
may proceed. 

The Kitchen Garden.—The produce of the open 
ground of the kitchen garden available for January, 
comprises potatoes, turnips, Jerusalem artichokes, 
beet-root, parsnips, carrots, borecoles, cabbages, sa~ 
voys, cabbage-sprouts, broccoli, cauliflower, spinach, 
cardoons, celery, endive, eschalots, horse-radish, 
garlic, onions, leeks, rocambole, sage, scorzonera, 
salsafy, skirret-root, and thyme; and that of the 
hotbeds of the kitchen garden comprises sea-kale, 
asparagus, cucumbers, lettuces, rhubarb-stalks, mint, 
mushrooms, mustard, and eresses. 

A small sowing of early horn carrots may be made, 
in dry and open weather, in the beginning or middle of 
January, in a warm spot of the garden, to come into 
use a little before the general spring-sown crop.—A 
small sowing of short-topped radishes may be made any 
time in January, and one of salmon-radishes in the 
latter part of the month; but both must be made in 
open weather, and on a warm spot, with exposure to 
the sun. At any time of the month, a little spinach 
may be sown for early spring use. In the latter part 
of the month, some curled parsley may be sown for 
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early spring use. Toward the end of the month, in 
mild weather, strong plants of any of the larger sorts 
of cabbage may be transplanted. either at distances 
of 24 feet for full growth, or at half these distances 
for thinning. In the beginning of the month, if the 
work have previously been omitted, cabbages, bore- 
coles, savoys, and other brassicas may be transplanted 
to the head to produce seed. On any dry day previ- 
ous to frost, such celery as requires the operation 
should be earthed up. On any dry day, which has 
been preceded by a little drought, some of the largest 
endives may be prepared for blanching. In the early 
part of the month, potato onions should be planted. 
In mild open weather, small sowings of any of the 
early sorts of garden beans may be made; and both 
in the beginning and toward the end of the month, 
in open weather, some ground should be prepared for 
the main crops of Sandwich, Windsor, and other broad 
beans. In the beginning of the month, a sowing of 
hotspur pease may be made ona warm plot of ground, 
to succeed the sowings of November and December. 
In dry weather, after a few days of drought, advanc- 
ing crops of autumn and winter-sown beans and pease 
should be earthed up. At various times of the month, 
hotbeds may be prepared for cucumbers and melons, 
sowings of these plants may be made, and the seed- 
lings of previous sowings may be pricked out, In 
mild and dry weather, lettuces may be sown or may 
be transplanted to force; and, according to vicissi- 
tudes of weather, lettuces in frames or under hoop- 
arches must be laid open to the air, or thoroughly 
covered from the weather. At any time of the 
month, hotbeds may be made for forcing asparagus, 


preparations effected for forcing rhubarb, and small | | 


hotbeds made for mint, tansy, and similar plants. 
Throughout the month, careful attention must be 
paid to mushroom beds; and in suitable weather, 
new beds may be made,—though these will always 
be inferior to beds made in autumn. | 
The Fruit Garden.—The fruits of home growth 
available for use in January are almonds, grapes, 
chestnuts, walnuts, filberts, several varieties of 
pears, and numerous varieties of apples. —In January, 
all previously unpruned apple-trees and pear-trees 
upon walls and espaliers should be pruned; plum- 


trees and cherry-trees, on walls and espaliers, should | 


be pruned and nailed ; old gooseberry-bushes and cur- 
rant-bushes should be pruned, and new ones may be 
planted; raspberry-bushes should be pruned and 
planted; fruit-trees, whether for walls, espaliers, or 
standards, may be planted; old standard fruit-trees 
should be pruned; newly-planted fruit-trees should 
be supported with stakes, and have their roots pro- 
tected by coverings of litter; and strawberries may 
be planted on a hotbed, to produce fruit for use in 
March or April. 

The Flower Garden.—In open dry weather, in 
January, anemones, ranunculuses, tulips, snowdrops, 
jonquils, gladioluses, fritillaries, crocuses, hyacinths, 
bulbous irises, narcissuses, and other similar hardy 
or half-hardy bulbous roots may be planted; roses, 
lilacs, honeysuckles, and most other hardy flowering 
shrubs may be planted; the suckers of roses, lilacs, 
and other hardy shrubs which are most easily pro- 
pagated from suckers, may be taken off and trans~ 
planted; edgings of thrift or boxwood may be made 
round beds or along borders; hardy trees, whether 
ornamental or economical, “for the lawn or for the 
forest, may be planted; and cuttings of honeysuckle, 
and of many kinds of flowering shrubs and ornamen- 
tal trees, may be successfully placed in the ground 
for propagation. In severe weather, whether frosty, 


snowy, or excessively rainy, potted auriculas should | 


be placed in frames or under mat-awnings; fine pot- 
ted carnations should be covered with glass if in 
frames, or with mats if in a bed of compost beneath 
an arch of hoops; beds of hyacinths, of fine tulips, 
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and of the choicer kinds of other flowering bulbs | flower, and some varieties of gooseberry - bushes, 


should be covered with awnings, or with fern, straw, 
or long dry litter; choice perenmial-rooted, hardy 
flowering plants, such as double stocks, double sweet- 
williams, double chrysanthemums, male pinks, and 
the hardier and finer verbenas, should be protected ; 
and pots or boxes of choice seedlings should be placed 
in a frame or under glasses. In open weather, lawns 
and grass walks should be polled and frequently 
rolled ; and portions of them which have been broken 
or too deeply bared, may be mended with lifted and 


—The culture of greenhouse and hothouse plants is 
dependent, not wholly on the season of the year, but 
partially on the intentions of the gardener as to pro- 
tecting and forcing ; and—with much more appropri- 


_ ateness than could be done in the present article— 
| it will be discussed at one view in the articles GREEN- 
| HoUSE and HoTHOUSE. 


FEBRUARY. 


Phenomena.—The weather of February in any one 
year may be extremely variable; and that of this 


| month in different years sometimes exhibits the most 
_ discrepant and even opposite characters. 
| eral view, it is a fitful succession of frosts and thaws, 


In a gen- 


of drenching rains, violent storms, and genial calms; 


_ yet it may in one year be nearly all stern frost, —and 
| in another, nearly all genial and vernal mildness. 


In 
six years, between 1807 and 1839, it was intensely 


| cold); in other six, it was extremely rainy and tem- 
| pestuous; and in four, it was calm, pleasant, and com- 
| paratively dry and warm. 
| tricts near London, has been recorded to range, in 
| February, between 60° of Fahrenheit and 5° below 


The thermometer, in dis- 


zero. The barometer has a mean range of 1°43, and 
The depth of rain is 
exceedingly variable, not only in different years, but 
in different and nearly-adjacent localities; and the 
amount of evaporation is very nearly, if not quite, an 


inch. The prevailing winds of the month, in severe 


| seasons, are from between north and north-west; 
| and in mild seasons, from between south and west. 


The particular character of the weather regulates, 


| ina great measure, the classification or grouping of 


the birds which visit us. When frost prevails, our 
rivers and ponds continue to be frequented by the 
different kinds of the duck tribe; and our shores and 
sandbanks are the resort of innumerable waders, in- 
cluding the sandpipers, the tolani, and others. But 
when mild though showery weather prevails, our 
fields are visited by numbers of vermivorous birds, 
and particularly by peewits and plovers ;—and in the 
first week, larks, throstles, and chaffinches sing, 
earth-worms appear on the surface of the soil, and 
bees, gnats, and numerous small insects leave their 
retreats or achieve their final transformations, and 
sport in the sunbeams and among the opening vege- 
tation; in the second week, linnets are numerous, 
and geese begin to lay; in the third week, house- 
sparrows begin to build, and rooks begin to pair; 
and in the fourth week, the wood-lark and the black- 
bird sing, and the partridge begins to pair. 

In the first week, when the weather is mild, and 
has been preceded by a mild January, the polyan- 
thus, the primrose, the snowdrop, the violet, the 
whin, and the white deadnettle are in flower, and 
several flowering shrubs, particularly the honey- 
suckle, the elder, and several kinds of roses show 
bloom; in the second week, the female catkins of the 
hazel appear, and the dandelion and the creeping 
crowfoot begin to flower; in the third week, the 


_ catkins of many of the willows and poplars appear, 


and the stems of crown imperials and early tulips push 
boldly up, in the open ground, toward their flowering 


| conditien; and in the fourth week, groundsel, wood- 


stray; erry, and several species of veronica are in 


peach-trees, apricot-trees, and thorn-trees, inclusive 
of the common hedge hawthorn, begin to expand 
their buds.—The most conspicuous blooms, in the 
parterre, are crocuses, snowdrops, anemones, prim- 
roses, polyanthuses, wallflowers, cyclamens, Christ- 
mas roses, periwinkles, alpine alyssums, perennial 
adonises, daisies, daffodils, hepaticas, Persian irises, 
and dog-tooth violets; in the open shrubbery, lau- 
rustinus, daphne mezerium, rhododendron atrovirens, 
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cherry, almond, cherry plum, and Glastonbury thorn ; 
and, in the greenhouse and conservatory, hyacinths, 
tulips, polyanthus-narcissus, primula verticillata, 
pinks, mignonette, lily of the valley, geraniums, 
cinerarias, roses, some amaryllide, enkianthus quin- 
queflora, rhododendrons, azaleas, kalmias, camellias, 
five or six kinds of acacias, and many kinds of Cape 
heaths. 

The Farm.—Stock ewes now begin to lamb, and 
must be very carefully attended. The shepherd 
ought, throughout the lambing season, to sleep close 
to the flock, that he may be ready to tend and assist 
any ewes which he sees near lambing, and may, if 
necessary, give the lambs some warm cow's milk. 
The ewes ought to be kept away from wet yards, 
and well attended to as to at once warmth, cleanli- 
ness, and proper feeding. Ewes which have lambed 
should be drawn from the flock, and placed upon 
rouen or new grass pasture. Sheep which are feeding 
on turnips ought now to receive oil cake, not only 
for their own sake, but for the benefiting of the land. 
All live stock now require special attention; for, in 
February and March, they are usually more liable to 
disease and damage than in any other part of the 

ear. 

; Beans, pease, vetches, cabbages, spring wheat and 
black oats may now be sown. ‘The latter end | 
of the month, if the weather be open, is the proper 
time for sowing kohl-rabi. Part of the preparation 
for sowing carrots in next month should now be 
made. ‘The general farm labour, for the economical 
employment of both men and horses, which was 
proper for January, should be continued throughout 
February, — ploughing during open weather, and 
thrashing and carting during frost. If north-east | 
winds begin to blow toward the end of the month, 
the paring and burning of grass land, when the prin- 
ciple of it has been approved and adopted, should be 
carried into practice. Such borders of ploughed 
tields as are encumbered with the clearings of ditches 
or with accumulations of soil by the plough and the 
harrows, or such as are in any other way raised and 
irregular, and especially such as are overrun with 
rank weeds and straggling bushes, ought now to be 
brought into an orderly condition, clean, level, and 
in perfect keeping with the well-tilled expanse of 
the general surface of the fields. Underwood, as in 
the preceding month, may still be very profitably 
felled. The instant any field is thoroughly ploughed, 
care must be used to keep it free from stagnant — 
water and from the desolating sweep of heavy rains, 
by means of water-furrows. Top- dressings of 
wood - ashes, lime, malt-dust, or other appropriate 
surface manure, may now be spread upon grass 
lands; but all such top-dressings ought to consist 
principally of alkaline and earthy elements, or to be 
of a nature which will sink into the soil, there to 
undergo slow chemical decomposition, and not be 
speedily dissipated into aeriform conditions by lying 
in immediate contact with the atmosphere. Top- 
dressings of salt, wood-ashes, soot, or any similar 
manure, which possess the double property of aiding 
the crop and killing the grub, may now be given also 
to green wheat. Pe ety 

Great care ought to be used throughout February, 
to keep the beasts of the farm-yard constantly, 
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cleanly, and abundantly littered; and if the stock 
of straw or other litter upon the farm itself appear 
to be insufficient or stinted in quantity, agreement 
ought immediately to be made with some more 
provident neighbour for a regular weekly supply. 
Broken fences in boggy or swampy situations, may 
now be mended with truncheons of alder or of the 
most suitable kinds of willow or poplar; and either 
narrow belts along the sides of such hedges, or spots 
and expanses of such open swampy ground as cannot 
speedily be drained and tilled, may now be planted 
with osiers and other sorts of willows. Irrigated 
meadows now require nice attention; for if the 
water be permitted to overflow them for many days 
in succession, a white scum of a nature very destruc- 
tive to the grass is generated; and if the water be 
then turned off, and the land exposed in its wet state 
to a night of severe frost, a large proportion of the 
tender grass will be destroyed. If a farmer have any- 
where a piece of very deep, rich, dry, sound, friable, 
sandy loam, very deeply ploughed in autumn, and 
thoroughly pulverized and mellowed by the action of 
the winter’s frost, he may, in favourable weather, about 
_the 12th of February, sow it, if he pleases, with pars-~ 
nips,—the most valuable of all the roots which a 
farmer can cultivate. If land designed for a potato 
crop be tolerably dry, even though it was well tilled 
in autumn, it may now receive a ploughing prepar- 
atory to the planting of the crop in the beginning of 
March. The lime-kiln may be plied in any part of 
February; and lime may be carted and spread when- 
ever the carts can move without damage to wet 
soils. The cropping of pollards for fuel should cease 
toward the end of February. The sowing of sainfoin 
should, if possible, be completed in February, and 
ought never to be deferred beyond the beginning of 
March. 

The Kitchen Garden.—The produce of the natural 
ground of the kitchen garden available for use in 
February comprises potatoes, turnips, parsnips, car- 
rots, borecoles, cabbages, savoys, broccoli, Jerusalem 
artichokes, beet-root, alexanders, celery, chervil, 
parsley, salsafy, sage, scorzonera, endive, sorrel, 
eschalot, lettuce, garlic, onions, leeks, horse-radish, 
and rocambole; and that of the hot-beds or forcing 
appliances of the kitchen garden comprises rhubarb, 
radishes, sea-kale, cresses, mint, kidney - beans, 
asparagus, mustard, cucumbers, and mushrooms. 

About the middle or latter end of February, cab- 
bages, borecoles, and savoys should be sown for use 
in July and in autumn. in any time of the month, 
when the weather is open, the autumn sown cab- 
bages and other hardy garden brassica may be trans- 
planted to their final situation. In dry open weather, 
late and strong celery should be earthed up; and in 
the latter part of the month, a small sowing of up- 
right solid celery may be made, on a warm border, 
for an early crop. Both in the beginning and in the 
latter part of the month, sowings may be made, in a 
warm border, of short-topped radish and salmon- 
radish. In the beginning of the month, spinach may 
be sown; and throughout the month, advancing crops 
of it should be thinned and well weeded. In the 
beginning of the month, cos lettuces, for forward 
growth, may be sown in a frame; in the middle, 
several sorts may be sown on a warm border; and 
in the end, in mild weather, seedlings in frames 
should be thinned, and the thinnings planted in the 
open ground. in the latter part of the month, an 
early crop of carrots and the main crop of parsnips 
and of beets may be sown, the remains of last year’s 
crops drawn and stored, and a few of them trans- 
planted two feet asunder to run to seed. In the 
middle or toward the end of the month, onions and 
leeks may be sown. In open weather, successions 
of pease and beans may be sown, and advancing crops 
must be earthed up. In the latter part of the month, 
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thyme, salsafy, hyssop, scorzonera, savory, marjoram, 
and parsley may be sown; and at any time, in mild 
open weather, borage, angelica, coriander, chervil, 
lovage, burnet, and other similar plants may be sown, 
and garlic, rocombole, and eschalots may be planted. 
In the latter part of the month, and on a warm 
border, a few potatoes, for an early crop, may be 
planted, and some early Dutch turnips may be sown, 
In any open weather, horse-radish and liquorice may 
be planted. 

In the end of the month, on a slight hotbed, some 
early white broccoli may be sown. In the begin- 
ning or middle of the month, the raising of early 
melons and cucumbers, may be commenced or re- 
peated; the plants of former sowings, if they have 
escaped injury, should be pricked out and planted in 
larger and final hotbeds; and all sound and rooted 
plants, if hitherto untopped, should now be pruned 
of the top of their first runner-bud. At any time of 
the month, hotbeds may be made for forcing aspa- 
ragus, or for the raising of early kidney-beans; and 
throughout the month, mushroom-beds must be well 
protected from frost and heavy rains. In all mild 
weather, cauliflower plants in frames should receive 
perfectly free airing; and in fine settled weather 
toward the end of the month, a few of the strongest 
may be transplanted to their final situation in the 
open ground. Weekly, in cucumber frames, or to- 
ward the end of the month on warm borders in the 
open ground, cresses, radishes, and other small salad 
plants may be sown. 

The Fruit Garden.—The principal home - grown 
fruits available for use in February are filberts, wal- 
nuts, chestnuts, almonds, and some kinds. of pears 
and apples. In February, the pruning of standard 
fruit- trees may at any time be attended to; the 
pruning of pear-trees and apple-trees on walls and 
espaliers ought to be completed; the pruning of 
vines ought, as early as possible, to be performed ; 
and the pruning of raspberry, gooseberry, and cur- 
rant bushes, if previously unattended to, should now 
be speedily done. In this month also, gooseberry and 
currant plants may be propagated; a few potted early 
green gooseberry bushes may be placed in the fore- 
ing-house; strawberry plantations should be cleared, 
and spring-dressed; all sorts of hardy fruit-trees may 
be planted; newly planted standard fruit-trees should 
be supported with stakes; fruit-tree and fruit-bush 
borders should be digged and neatly dressed; fruit- 
trees on hot- walls or within houses, particularly 
cherries, plums, peaches, apricots, nectarines, figs, 
and vines, may be steadily and constantly forced; 
the seeds of apples, pears, plums, cherries, and other 
hardy fruit may be sown for raising grafting-stocks ; 
new plantations may be made of stocks to graft and 
to bud upon; grafting, in any of its several methods, 
may be commenced, in mild, weather, in the latter 
part of the month; and syringings, sweepings, and 
washings of fruit-trees may be practised for the de- 
struction of insects. 

The Flower Garden.—Toward the end of Feb- 
ruary, in dry and mild weather, many kinds of hardy 
annuals may be sown in the open ground, particu- 
larly adonis flos, lavatera, mallow, sunflower, hawk- 
weed, sweet pease, lupines, Venus’ looking - glass, 
rocket larkspur, dwarf lychnis, Venus’ navelwort, 
Lobel’s catchfly, candytuft, convolvulus, chryseis, 
cerinthe, echium, nigella, poppy, scorzonera, nastur- 
tium, and ten weeks’ stock; and so early as the mid- 
dle of the month, such tender annuals as cockscombs, 
balsams, tricolors, and capsicums may be sown upon 
hotbeds.—In severe weather, whether frosty or ex- 
cessively rainy, beds of the choicest bulbous-rooted 
plants should be protected. In the beginning of the 
month, some choice annuals, for early bloom, may 
be sown in pots, and placed in the hothouse; and 
some pots of pinks, sweetwilliams, carnations, ane- 
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mones, hyacinths, and other favourite hardy peren- 
nials, whether fibrous-rooted, bulbous, or tuberous, 
may, for early bloom, be placed either in the hot- 
house or in hotbeds. In mild and open weather, 
hardy, herbaceous, fibrous-rooted plants, whether 
biennials or perennials, such as stocks, rockets, 
saxifrages, hepaticas, violets, primroses, gentians, 
phloxes, monkshoods, potentilla, and columbine, 
may be transplanted to any situation where they 
are wanted, and, in most instances, may be freely 
separated into portions by the parting of the root- 
clods. Such auricula plants as are in pots should be 
dressed; and such choice ones as are in the open 
ground should be protected by mats or glass from 
severe weather. The seeds of auricula, polyanthus, 
and other primule, may be sown either in pots, in 
boxes, or in a very warm and well-sheltered part of 
the open border. In mild weather, about the end of 
the month, plants of carnations and pinks, raised 
from layers, may be removed and planted. In any 
open weather, most kinds of hardy, flowering, deci- 
duous shrubs, such as roses, spirceas, lilacs, jasmines, 
sumachs, laburnums, Guelder-roses, cistuses, honey- 
suckles, robinias, and scores of others, may be safely 
transplanted ; the pruning of flowering evergreen 
shrubs may still be attended to, but ought now to 
be brought to a close; and both the planting of new 
edgings to beds and borders, and the mending of gaps 
in old ones, whether of box, thrift, double daisies, 
none-so-pretty, gentiana verna, or other plants, may 
now be most successfully and neatly performed. 
Throughout the month, lawns and grass walks 
ought to be kept perfectly clean; and in dry open 
weather, they should be repeatedly polled and 
rolled. 
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Phenomena.—March is usually characterized as 
the windiest month in the year; yet it very fre- 
quently partakes of the same fickleness, uncertainty, 
and contrasts of character as February, Storms and 
strong gales occasionally blow at all times of the 
month ; and tempestuous winds, which are popularly 
though very absurdly designated equinoctial gales, 
very often occur between the 17th and the 24th, and 
not seldom between the 24th and the end. Fierce 
storms, accompanied with destructive snowdrifts, 
have likewise repeatedly occurred during the first 
week of the month. In most years, the prevailing 
wind blows from the north-east, and is keen, cut- 
ting, unhealthy, dry, and powerfully evaporating ; 
but in other years, it blows from the south-west, 
and is accompanied with excessive rains. The ther- 
mometer has a mean height of 42°, and usually ranges 
between 27° and 60°, but has been known to fall so 
low as 5°, and to rise so high as 70°. The extra- 
ordinary minimum temperature of 5°, however, oc- 
curred in 1845; and the minimum of previous years, 
so far as known to record, was 17°. ‘The barometer 
has a mean range of 1°30, and a mean height of 29°87. 
The probable depth of rain, upon an average of many 
years, is 14 inch; and the probable mean evapora- 
tion is 1°3 inch, or very nearly equal to the depth of 
rain. 

In the first week of March, the bay-tree, and two 
or three species of willow and of poplar, are in blos- 
som, numerous species of cone-bearing trees are in 
full flower, and hawthorns, poplars, gooseberry- 
bushes, and various other trees and shrubs are green 
with young foliage; in the second week, crocuses, 
hepaticas, and numerous primulz, are in flower, and 
the elder, the pilewort, the honeysuckle, the creep- 
ing crowfoot, and some kinds of roses are in leaf; 
and in the third week and fourth week, a multitude 
of shrubs and herbs are covered with foliage, and a 
comparative profusion of spring-flowering plants are 
in bloom. The most conspicuous flowers of the 
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month are, in the shrubbery, mezereon, daurian 
rhododendron, small-calyxed rhododendron, almond, 
cydonia japonica, mahonia, manna-ash, cornelian 
cherry, sea buckthorn, scarlet - flowering maple, 
peach, spurge laurel, and Spanish traveller’s-joy; in 
the parterre, wallflowers, violets, auriculas, polyan- 
thuses, primroses, anemones, crocuses, cyclamens, 
crown-imperials, daffodils, daisies, dog’s-tooth vio- 
let, pilewort, squills, ranunculuses, van-thol tulips, 
hyacinths, hepaticas, gentians, Persian irises, and 
various others; and in the greenhouse and conserva- 
tory, jonquils, pinks, carnations, numerous amaryl- 
lide, honeysuckles, roses, polyanthus-narcissus, kal. 
mias, rhododendrons, camellias, lilacs, acacias, cape 
heaths, and many others. 

In the early parts of March, earthworms, slugs, 
and snails engender, the small tortoise-shell butter- 
fly appears, and the tomtit, the ring-dove, the white 
wagtail, the jackdaw, the yellow wagtail, and the 


brown wood-owl, attract attention by either their | 


appearance, their song, or their peculiar habits; in 
the middle parts of the month, numerous flies ap- 
pear, the turkey-cock gobbles, and the marsh tit- 
mouse begins his song; in the latter part of the 
month, the common flea appears, the field cricket 
leaves its retreat, the yellow-hammer, the goldfinch, 


and the green woodpecker sing, and the rook, the | 
raven, and the house-pigeon build their nests; and | 


throughout the month, the redwing, the woodcock, 
the fieldfare, the palmipedes, and some others of our 
visitors, leave our shores, and pass away to the 
shores of the Baltic, to Norway, to Siberia, and to 
the cold parts of North America. 

The Farm.—In March, all sheep, whether ewes, 
lambs, or fatting sheep require to be extremely well 
kept; for if they be insufficiently fed or carelessly 
tended at this season, all the money previously ex- 
pended on them will be nearly thrown away. Ewes, 
in particular, ought, previous to lambing, to be fed 
on carrots, mangel-wurzel, and hay, and, after lamb- 
ing, to be transferred, along with their young, to 
sound new grass; and they should be kept in a 
warm, dry, well sheltered, and perfectly clean con- 
dition. ‘Throughout the month, all cows and lean 
and young cattle should be kept close in the farm- 
yards, and on no account allowed to wander over 
any of the fields; for, when they find their way into 
a grass field, they not only break the sward and 
make a waste of manure, but, by obtaining a mouth- 
ful or two of sweet young grass, contract a repug- 
nance to the dry and somewhat artificial food of the 
yards. All cows and mares which have quite re- 
cently produced young, should be carefully and nicely 
attended to, for food, for shelter, and especially for 
ventilation and thorough cleanliness ; and all yard- 
fed or stall-fed fatting beasts should be well cared 
for as to food, water, and litter. Colts should re- 
ceive hay; and horses ought to be constantly on full 
work, and daily receiving a full allowance of hay 
and corn. ‘‘ March,” says Arthur Young, ‘‘is a 
month in which carrots are in full perfection; they 
have now evaporated much of their moisture, and 
easily bend in the hand, being as it were withered. 
Then every ounce is nourishment, and they are fully 
as hearty as oats; insomuch that horses that have had 
a month’s carrots will refuse oats. To provide this 
root in ample quantity for February, March, and 
April, is an object that ought never to be omitted.” 
Poultry, during March, require much attention ; 
their boxes or lockers should be so often replenished 
with hay or strawas to secure perfect cleanliness; their 
houses should be so cleansed and lime-washed as to 
be kept free from vermin; their supplies of corn, 
buckwheat, boiled potatoes or other food, should be 
good and regular; and free access ought to be con- 
stantly afforded them to a gravelled yard, to clean 
water, and to a range over grass. 


If the soil or situation of a farm be unsuited to 
the sowing of barley in February, or if the turnips 
on the field intended for it were not eaten by sheep, 
or drawn and carted in sufficient time to admit of 
February sowing, March ought to be the principal, 
and if possible the sole period for the sowing of bar- 
ley; for, all other circumstances being equal, bar- 
ley sown in March will always be a better crop than 
barley sown at a later period. March excels every 


other season also as a seed-time for white oats; and 


the early part of it competes with the latter part of 
February, the character of being the best seed time 
for sainfoin. All sorts of pease not sown in Feb- 
ruary should be sown in March ; beans and parsnips, 
if prevented by adverse weather from being sown in 
February, ought now to be sown without delay; and 
successive crops of tares or vetches ought likewise to 
be sown. Any time in March will suit for sowing 
carrots; and the latter part of the month, after some 
days of dry weather, is suitable for planting pota- 
toes. At any time, in favourable weather, kohl-rabi 
may be sown for transplanting in June; in the be- 
ginning or middle of the month, lentils may be sown; 
at any time, in tolerable weather, chicory may be 
sown, and mangel-wurzel dibbled in; and about the 
middle of the month, woad, if it should ever again 
come into requisition, may be sown. 

The labours of the barn, for the supply of straw 
to the yard, and of corn to the market, are continued 


| throughout March from January and February. The 


requisite tillage, whether entire or finishing, for the 
various sowings which we have mentioned, requires 
to be performed. The turnip fallow should now be 
thoroughly stirred, cleaned, and pulverized with the 
grubber. The rising wheat crops ought, without 
any delay, to be cleaned and stimulated by scarifying 
or hand-hoeing. All newly ploughed or newly sown 


| fields should be immediately water furrowed with 
the plough and scoured with the spade. 


The water 
should be taken off irrigated meadows for about a 
week in dry weather, in order to allow the sward to 


| become sufficiently firm to bear the tread of sheep; 


and, if the first week of feeding upon these meadows 
should prove cold or rainy, a little hay should be 


| given to the ewes in the evening to intermix with 
| their moist food. 


Special efforts should be made in 
March for destroying moles. Top-dressings may 
now, as in February, be given to green wheat. The 
burning part of the operation of paring and burning 
may now be conducted on any scale. The only crops 
for which composts and farm-yard dung should now 
be carted are potatoes and cabbages. March is the 
season for the nice, intricate, and operose work of 
planting hops. Grass and clover fields intended for 
mowing ought now to be stone-picked. 

The Kitchen Garden.—The produce of the natural 
ground of the kitchen garden available for use in 
March comprises potatoes, turnips, carrots, parsnips, 
cabbages, savoys, borecoles, cabbage-sprouts, garlic, 
onions, leeks, alexanders, asparagus, thyme, water- 
cress, horse-radish, rocambole, sage, salsafy, broc- 
coli, borage, endive, cress-parsley, beets, eschalots, 
balm, cardoons, burnet, celery, chefvil, marjoram, 
mint, corn-salad, Jerusalem artichokes, savory, let- 
tuces, spinach, sea-kale, scorzonera, and sorrel; and 
the produce of hotbeds or other forcing appliances in 
the kitchen garden includes pease, early potatoes, 
rhubarb, cresses, asparagus, lettuces, kidney-beans, 
mustard, mushrooms, and cucumbers. 

In March, transplant all kinds of hardy brassice ; 
transplant to the open ground cauliflower seedlings 
from frames; sow in the open ground cabbages, sa- 
voys, borecoles, broccoli, lettuce, spinach, onions, 
leeks, parsnips, carrots, radishes, beet, asparagus, 
pease, beans, turnips, celery, chervil, coriander, 
parsley, borage, fennel, clary, orache, dill, bugloss, 


| nasturtium, salsafy, scorzonera, marigold, sorrel, 
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skirrets, cardoons, burnet, savory, hyssop, marjoram, 
and thyme; sow in slight hotbeds cauliflower, purs- 
lane, basil, capsicums, love-apples, and kidney-beans ; 
dress beds of asparagus and plantations of artichokes; 
earth up pease and beans; plant asparagus, artichokes, 
rosemary, lavender, rue, wormwood, chives, mint, 


potatoes, and Jerusalem artichokes; and maintain 


proper heat upon growing melons and cucumbers,— 
transplant, to new hotbeds, in the beginning of the 
month, the seedlings of melons and cucumbers sown 
since the latter part of January,—make in either old 
or new hotbeds, in any time of the month. new sow- 
ings of melons and cucumbers for transplanting into 
beds, and, in the latter part of the month, new sow- 
ings for planting under hand or bell glasses. 

The Fruit Garden.—The home-grown fruits avail- 
able for use in March are few in number, and consist 
principally of apples, pears, walnuts, filberts, chest- 
nuts, and almonds from last year’s harvest, and forced 
strawberries from hotbeds.—In March, prune fig- 
trees, filbert-trees, apricot-trees, peach-trees, nec- 
tarine trees, and vines; protect the blossoms of apri- 
cot-trees, peach-trees, and nectarine-trees; propa- 


gate fig-trees, vines, filbert-trees, walnut-trees, and — 


chestnut-trees; plant, early in the month, all sorts 
of hardy fruit-trees, which were omitted to be planted 
at the more proper season; train and prune young 
wall and espalier trees of apple, pear, plum, cherry, 
peach, and apricot; prune such gooseberry and cur- 
rant bushes as were omitted to be pruned in the 
preceding month; dress such strawberry plantations 
as were previously neglected ; continue the forcing of 
fruit-trees on hot walls; give liquid manure to young 
vines, peach-trees, and other tender fruiting shrubs 
and trees in pots; graft apple-trees, pear-trees, plum- 
trees, cherry-trees, and other kinds of fruit-trees ; 
shorten the shoots of grafted or budded fruit-trees of 
a year’s growth; and finish the present year’s plant- 
ing of fruit-tree stocks for grafting and budding. 

The Flower Garden.—Such tender annuals as were 


sown in February should now be pricked out, and | 


set in new hotbeds, or, in a few instances, in pots. 
Most kinds of tender annuals may be sown, at any 
time of the month, upon hotbeds. Half-tender an- 
nuals should be sown, about the middle of the 
month, on slight hotbeds. All kinds of hardy an- 
nuals may be sown in mild weather, and some 
kinds in even coldish weather, upon the open bor- 
ders. Choice hardy perennial plants in pots, such 
as carnations, campanulas, and auriculas, should be 
dressed and receive some fresh soil. Choice auriculas, 
tulips, hyacinths, ranunculuses, and anemones, in the 
open ground, should be protected from frosts, keen 
winds, and excessive rains. Very fine hyacinths, 
with close spikes and ample petals, in the open 
ground, should be supported with sticks, and spe- 
cially protected. Layered carnations and other lay- 
ered plants, which were not attended to in February, 
should now be removed and transplanted. The 
planting of anemones and ranunculuses, for the pre- 
sent year, should now be completed. 
hardy, perennial, fibrous-rooted plants may be lifted, 
and, if necessary, have their root-clod divided, to fill 
vacancies in the borders, or to effect an improved 
distribution of heights and colours. Most kinds of 
hardy biennials and fibrous-rooted perennials may, in 
the latter part of the month, be sown in the open 
ground. The digging and dressing of the ground in 
shrubberies, and the pruning of all kinds of evergreen 
and flowering shrubs, should be completed early in 
the month. The transplanting of many kinds of de- 
ciduous flowering shrubs, as roses, lilacs, dogwood, 
dwarf almond, double-flowering cherry, guelder-rose, 
spirceas, sumach, honeysuckle, candleberry myrtle, 
snowberry, and laburnum, may still be safely effected ; 
and edgings of box, thrift, pmks, double daisies, or 
none-so-pretty may still be planted. Dahla tubers 


Most kinds of | 
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may, in the latter part of the month, be planted on a 
mild hotbed or in the bark-bed of a hothouse. New 
lawns or grass walks may be made; gravel walks 
ought:to be kept perfectly clean; edgings ought to be 
shaped into perfect regularity; borders, beds, and 
walks ought to receive a general spring dressing ; and 
the whole garden ought to be cleaned, dressed, and 
decorated into the finest possible order. 


APRIL. 


Phenomena.—April is usually characterized as a 
month of alternate showers and sunshine; and it 
eminently partakes of the fickleness of March, but 
has far less windiness, and more sudden and frequent 
vicissitudes. The April of many years is constantly 
showery; and that of most is more or less showery; 
yet that of a few is constantly or almost wholly fair 
and sunshiny. Some days of the April of most years 
are very warm, and others very cold; and not a few 
of even the warmest days are followed by frosty 
nights. The thermometer has a mean height of 
about 46°; it usually ranges, during the month, be- 
tween 28° and 68° ; it has been known to fall so low 
as 20°, and to rise so high in the shade as 81°; and 
it sometimes makes a range within twenty-four hours, 
or rather between 2 o’clock p.m. and midnight, of 
not less than 45°. A large proportion of the month 
is sometimes swept with keen easterly winds. The 
barometer has a mean height of 29°81, and a mean 
range of 1:25. The depth of rain, on an average of 
many years, is about 1°8; and the quantity of evapo- 
ration is about 2°2. 

The succession of the leafing of trees is a much 
more extensive and interesting subject of observation 
in April than in any other month. A few of the 
most common species of shrubs, fruit-trees, and fo- 
rest-trees, were observed by Stillingfleet to leaf in 
Norfolk as follows ;—on the Ist of April, the birch 
and the weeping willow; on the 3d, the raspberry 
and the bramble; on the 4th, the brier; on the 6th, 
the plum, the apricot, and the peach; on the 7th, the 
filbert, the sallow, and the alder; on the 9th, the 
sycamore; on the 10th, the elm and the quince; on 
the llth, the marsh-elder; on the 12th, the wych 
elm; on the 13th, the hornbeam and the quicken- 
tree; on the 14th, the apple-tree; on the 16th, the 
abele and the chestnut; on’the 18th, the ocak; on the 
| 19th, the lime; on the 2lst, the maple, the plane, 
the walnut, the beech, the robinia, and the black 
poplar; and on the 22d, the ash and the Carolina 
poplar. Around London, in the early part of the 
month, primule, open-ground hyacinths, gentianella, 
ground-ivy, evergreen candytuft, pulmonaria, and 
most fruit-shrubs and fruit-trees are in flower; in the 
middle part of the month, many robinias, kalmias, 
andromedas, rhododendrons, daphnes, and other 
shrubby plants, as well as some herbaceous plants, 
come into flower; and in the latter part of the month, 
the larch is in leaf, tulips, fritillaries, and white nar- 
cissi are in flower, ivy-berries fall, and the beech and 
the elm are in blossom. Some of the most conspicu- 
ous flowers of the month, are, in the shrubbery, la- 
burnums, cherries, almonds, lilacs, peaches, barber- 
ries, scorpion senna, cydonia, service-tree, rhododen- 
drons, andromedas, daphnes, and kalmias ; in the par- 
terre, auriculas, fritillaries, violets, dog-tooth violet, 
peeonies, primulz, jonquils, narcissi, irises, anemones, 
lychnis, fumatory, stocks, tulips, pilewort, saxi- 
frages, daisies, cretan alyssum, crown imperials, co- 
Jumbines, ornithogalums, ranunculuses, and many 
others; and in the greenhouse, carnations, pinks, 
amaryllide, correa, cactuses, cinerarias, geraniums, 
heaths, and a profusion of others, both herbaceous 
and shrubby, both forced and in their natural season. 

In the early part of April, moths appear, spiders 
abound, the trout rises, frogs spawn, tadpoles appear, 
the viper is occasionally seen, the mistletoe-thrush 
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pairs, and the stone-curlew and the pheasant utter 
their peculiar cry; in the middle part of the month, 
various well-known insects appear, the crested wren 
sings, and the hen, the duck, the pigeon, the raven, 
and the blackbird sit; and in the latter part of the 
month, the common snake is sometimes seen, the 
house-martin appears, the blackcap whistles, and the 


bittern utters its characteristic cry. But by far the 


most interesting feathered visitors of the month, 
though some of them are not seen or heard till to- 
wards the end of it, are the swallow, the wryneck, 
the whitethroat, the yellow wren, the willow wren, 
the grasshopper lark, the ring-ousel, the redstart, 
the swallow, the nightingale, and the cuckoo. 

The Farm.—April, on account of its intervening 
between the extinction of turnips and the available- 
ness of the pasture grasses, is the most difficult month 
in the year for the maintaining of live-stock, and puts 
good husbandry and the general economics of the 
farm very stringently to the test. Irrigated meadows, 
when tolerably well managed, are a chief good re- 
source; the sowing of grass lands with early grasses 
is another; the ‘‘rouen” method noticed in our ar- 
ticle on AFTERGRASS, is, in certain though limited 
circumstances, a third; and a careful keeping and 
prolonged use of hay, turnips, carrots, parsnips, and 
potatoes are a fourth. But some other methods, 
such as turning stock upon crops of wheat to feed 
them off, or allowing them to roam over pastures 
and clover fields, are miserably uneconomical, and 
occasion a very great eventual loss. Ewes and their 
lambs must be continued, from last month, wholly on 
grass. If a farm have a good breadth of irrigated 
meadow, the whole sheep stock may be fed entirely 
upon it throughout April; but if otherwise, all other 
sheep than ewes and their lambs must have a reserve 
of turnips to maintain them till the middle of the 
month, and may then be turned upon the pastures. 
Fat sheep and oxen may be freely sold for the sham- 
bles in the latter part of the month; for they usually 
bring a fully higher price at this time than at any 
other period in the year. Oxen which are worked 
in teams should be well fed with good hay, cut straw, 
and a daily allowance of roots. Horses require to 
be constantly at full work, and should be abundantly 
fed with hay, corn, and carrots. Mares often foal 
in April, and require somewhat nice attention. Colts 
of three years of age may either be now taken up and 
trained for work, or be allowed another summer’s 
grass, and taken up for training in autumn. Sows, 
pigs, and lean hogs, should be kept close within the 
farm-yards, and supplied with chaff, straw, carrots, 
parsnips, and potatoes. The young broods of poultry, 
particularly those of turkeys, now require great at- 
tention; and ought either to be so few as to be 
brought up on the common barn-door system, or so 
many as to engross the whole care and occupy the 
whole time of a poultry maid. 

Barleys not sown in March ought to be sown at 
latest by the middle of April. Pease ought all to 
have been sown before this month; yet they may 


still be sown with the expectation of a full crop, but | 


not with the certainty of being sufficiently forward 
to permit a succeeding crop of good turnips. When- 
ever, aS in the old Hertfordshire method, barley is 
sown before white oats, the latter require to be sown 
in April. An acre or half an acre of lettuce may be 
drilled in April for a large stock of hogs. When a 
succession of tares is part of the economy of a farm, 
two sowings should be made in April, the one at the 
beginning of the month, and the other towards the 
end. Thorough tilth, in preparation for madder, 
should be effected in the beginning of the month; 
and the finishing tilth, and the planting of the crop 
itself, should be effected towards the end. April is 
the time for the sowing of teasel, the sowing of lu- 
cerne, and the sowing of burnet; and it is also not 
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unsuitable for the sowing of sainfoin and of chicory. 
In the early and middle parts of the month, thorough 
tillage should be given in preparation for potatoes ; 
and toward the end of the month, or as the last of 
the great spring operations of sowing and planting, 
the potatoes should be planted. April is the proper 
time for the planting of autumnal sown cabbages, for 
the drill-sowing of cabbages in the situations in which 
they are to remain, and for the spring sowing of grass 
seeds; and it is also not unsuitable for the sowing of 
flax. 

The labours of the barn, for the supply of the 
market and the farm-yard, require still to be con- 
tinued. Land intended for buckwheat in May or 
June should now be well ploughed and harrowed. 
Land intended for turnips should, in this month, first be 
scuffed, next be allowed a little rest, and next receive 
sufficient harrowings to make all the seeds of weeds 
grow, in order that the plants of them may be de- 
stroyed by next month’s tillage. All work in woods 
should now be over, and all hedge-work brought to 
a close. Grass lands which were stone-picked in 
last month, should now be rolled, to make them level 
for the scythe. Any mason-work which a farmer 
may require to perform on his own account, should 
be commenced in April. 

The Kitchen Garden.—The produce of the natural 
ground of the kitchen garden available for April is 
very nearly the same as that for March; and the 
forced produce consists principally of potatoes, kid- 
ney-beans, rhubarb, carrots, asparagus, sea- kale, 
mushrooms, purslane, lettuces, and cucumbers.—In 
April, sow, in the open ground, kidney-beans, tur- 
nips, rhubard, American cress, curled borecole, cab- 
bages, savoys, broccoli, onions, carrots, parsnips, 
skerret, salsafy, scorzonera, angelica, lovage, clary, 
caraway, scurvy-grass; sow, if omitted in March, or 
if more be wanted, hyssop, marjoram, thyme, savory, 
bugloss, borage, marigold, dill, fennel, sorrel, bur- 
net, and other similar plants; make successional 
sowings of cresses, mustard, radish, rape, lettuce, 
spinach, beet, beans, and pease; sow on slight hot- 
beds, capsicum, love-apple, basil, purslane, gourds, 
pumpkins, melons, and cucumbers; make some hot- 
beds for raising a last succession of melons and cu- 
cumbers, and others for planting out previous sow- 
ings under bell or hand glasses; maintain a proper 
and regular heat in the beds of advancing melons and 
cucumbers; transplant Cos and Silesia lettuces, cab- 
bages, savoys, borecoles, celery, and chamomile ; 
plant sea-kale, balm, chamomile, pennyroyal, mint, 
tarragon, tansy, chives, burnet, marjoram, and po- 
tatoes; earth up early cauliflowers growing under 
hand glasses; dress and plant artichokes; destroy 
weeds; and sweep away earthworms, slugs, and 
snails either by sprinklings with lime-water, or by 
abandoning the garden once or twice a-week to a 
flock of hungry ducks. 

The Fruit Garden.—The home-grown fruit avail- 
able for use in April comprises three or four pre- 
served kinds from last year, green gooseberries, and 
some others for tarts, and dessert strawberries from 
hotbeds.—In April, destroy insects on fruit-trees ; 
commence the summer-dressing of vines; protect the 
blossoms of choice peaches, apricots, and nectarines, 
from frost and heavy rain; remove supernumerary 
buds from wall and espalier fruit-trees ; cut away 
dead wood and damaged shoots from apple-trees and 
pear-trees ; thin out supernumerary or crowded de- 
velopments of the young fruit of apricots, and use 
the thinnings for tarts; examine grafts, give new 
clay where the old is cracked, and remove all shoots 
which are produced below the grafts; examine trees 
which were budded last summer, pinch off all curled 
leaves from their shoots, and remove all shoots which 
are produced on their stock; thoroughly weed straw- 
berry beds, and clear away all runners except such 
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early ones as may be wanted for forming new straw- 
berry plantations in June; and continue the forcing 
of early fruit on hot walls. 

The Flower Garden.—In the beginning of April, 
Dahlia tubers, if previously unattended to, may be 
planted either in a mild hotbed or in the barkbed of 
a hothouse; and during the progress of the month, 
shoots, as they rise from the tubers, should be slip- 
ped off, planted in small pots, and plunged in hot- 
beds. In the early part of the month, the seeds of 
tender annuals, such as cockscombs, globe-amaranths, 
balsams, ice-plants, egg-plants, marvel-of-Peru, stra- 
monium, sensitive-plant, aud others, may be sown on 
a hotbed; the seedlings of tender annuals sown in 
February and March should be transplanted into hot- 
beds under frames and glasses; and the seedlings of 
half-tender annuals should be transplanted to mild 
hotbeds, or, in some instances, to warm situations 
on the open border. Mignonette, ten-weeks’ stock, 
love-lies-bleeding, and prince’s feather, may now, in a 
somewhat dry state of the soil and in genial weather, 
be sown in the open ground ; and almost all kinds of 
hardy annuals may be sown, either once for all, or 
in successions. Special care should be exercised 
over potted carnations, and over beds of choice hy- 
acinths, ranunculuses, anemones, and tulips. Sow- 
ings may now be made of carnations, polyanthuses, 
and alinost all hardy biennials and perennials. Car- 
nations from layers may still—at least in the earlier 
parts of the month—be transplanted. Most kinds of 
biennials and fibrous-rooted perennials may still be 
planted, and, with few exceptions, may be propa- 
gated by division of the root-clods or of the roots 
themselves, or, in multitudes of instances, by mere 
slips or offsets. Many flowering shrubs, if the weather 
of the early part of the month should be showery and 
cloudy, may, in that part of the month, be safely trans- 
planted. Edgings may still be formed; but, should 
the weather be clear and warm, plentiful water must 
be given. Such flowering plants as require it should 
be trimmed and supported; the borders should be 
kept clean from weeds; lawns and grass walks should 
be kept in perfect order; and gravel walks, if not 
thoroughly upturned and cleaned in March, should 
now be broken up and rendered both pleasant to the 
eye and free from all harbourage for weeds. 


May. 


Phenomena.—May has sometimes been designated 
the most cheering month in the year; but, in general, 
it maintains this character only during its latter half; 
and, though sometimes all pleasant, itis likewise some- 
times all chilly. Easterly and north-easterly winds, 
of a cold, piercing, and sometimes foggy nature, 
usually prevail throughout its first half, and occa- 


sionally. prevail till its end; and they frequently in- | 


termit so as to allow a short, warm, summer breeze 
from some other point, and then suddenly return, so 
as almost to produce a practical transition from sum-~ 
mer heat to autumnal cold. But when winter dis- 
appears from the north-west of continental Europe, 
these dismal winds either speedily cease to blow 
upon us, or become very nearly as warm and plea- 
sant as winds from the south or the west. Most of 


the western side of Great Britain, however, es- | 
pecially the immediate western seaboard, is much | 


less subject to the vicissitudes of temperature from 
the easterly winds than the eastern side. The 
thermometer, on the average of many years, has a 
mean height in May of about 53°; but it has 
been known to fall so low as 25° in the night, 
and to rise so high as 86° in the day. ‘The baro- 
meter has a mean height of 29°80, and a mean range 
of 1:02. The mean fall of rain is not quite two 
inches; and the actual fall is very different in differ- 
ent years. The mean evaporation throughout the 
month is at least 34 inches ; and the actual evapora- 
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tion, during asingle day of brisk east wind and clear 
sunshine, is sometimes considerably upwards of one- 
third of an inch. 

In the early part of May, the common barberry, 
the horse-chestnut, the common hawthorn, the com- 
mon maple, the sweet chestnut, the oak, the ash, 
the tulip-tree, the water-violet, the lily of the val- 
ley, and numerous other conspicuous or well-known 
plants come into flower; in the middle part of the 
month, the lime-tree, the forget-me-not, the water 
scorpion grass, the deadly nightshade, and numerous 
American flowering shrubs, and other conspicuous 
or well-known plants are in flower; and in the lat- 
ter part of the month, the mulberry begins to expand 
its buds, the oak, the ash, the beech, and numerous 
other forest trees are in leaf, and columbine, lysi- 
machia, the bramble, some roses, and numerous other 
plants are in flower. ‘The face of every landscape 
daily improves, throughout May, in interest and 
beauty. The fields, the woods, the orchards, the 
gardens, daily increase their attractions, and afford 
incentives to gratitude and admiration. Some of 
the most conspicuous flowers of the month are, in 
the shrubbery, azaleas, rhododendrons, kalmias, 
lilac, roses, snowdrop-tree, Guelder-rose, barber- 
ries, double-flowering cherry, honeysuckle, crate- 
guses, almond-tree, Judas-tree, jasmine, laburnum, 
and elder; in the parterre, ranunculuses, anemones, 
irises, rockets, canterbury-bells, jonquils, narcissuses, 
polyanthus-narcissus, lilies, American cowslip, fox- 
glove, feverfew, lychnis, honesty, catchfly, candy- 
tuft, columbines, gentianella, poppies, saxifrages, 
sweet pease, tulips, monkshoods, spiderwort, frax- 
inella, ornithogalums, pceonies, pinks, and lily of the 
valley ; and, in the greenhouse, carnations, ger- 
aniums, roses, Cinerarias, cactuses, fuschias, calceo- 
larias, azaleas, and a profusion of others. 

In the early part of May, the stinging-fly and sey- 
eral butterflies appear, the gudgeon spawns, the 
swift, the redstart, and the white throat appear, the 
titlark sings, and the cuckoo is often and loudly 
heard; in the middle part of the month, black snails 
are very numerous, the common flesh-fly, the blue 
flesh-fly, the lady-cow, the grasshopper lark, and the 
large bat appear, and the turtle-dove is heard; and 
in the latter part of the month, the goatsucker re- 
turns, the glow-worm shines, and the dragon-fly and 
the great white cabbage butterfly appear. Toward 
the end of the month, and sometimes even in its ear-.- 
lier parts, the air has a freshness, a softness, and a 
fragrance which exhilarate the spirits and improve 
the health; and animated nature displays a multi- 
tudinousness, a sprightliness, an unceasing activity, 
and a joyous gladness which evoke and sustain the 
most pleasurable emotions. 

The Farm.—"wes and their lambs continue on 
the pastures. Other sheep should have turnips or 
other spring food till about the 10th or the 12th, 
and may then be turned into the grass-fields. ‘The 
folding system, where still practised, is now com- 


menced. Fat sheep, if generally ready for the ope- 


ration, may, towards the end of the month, be 
washed and shorn; or they may be suffered to con- 
tinue as they are till June. Cows ought, through- 
out the month, to be abundantly and nutritiously fed 
on rich pasture, in order that both calves and dairy 
may yield due remuneration. ‘Toward the end of 
the month, all the older cows in season should re- 
ceive the bull, in order that they may calve in Feb- 
ruary. Any two-year old heifers which are designed 
to be breeders should be separated from the steers of 
the same age, and herded with the cows; and when 
they come into season, in this month or afterwards, 
they should receive the bull. Yearling steers and 
two-year-old steers ought, about the 10th or loth of 
the month, to be turned out to grass. Three-year- 
old oxen may be fed in the yards as long as turnips 
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and other spring food last, and may then be sold; 
and oxen which work in teams may be soiled on 
lucerne as horses, and will thrive better on it, aud 
cost less than if they were pastured. When the east 
winds cease to blow or to be cold, sucking calves 
may be turned into a small paddock ; and when they 
have become weaned, they may be herded with the 
cows and the rest of the feeding-stock. At the be- 
ginning of the month, horses should cease to have 
dry hay, and commence to be soiled in the stable on 
lucerne or on tares or clover; or where this is im- 
practicable, they must continue to receive a full al- 
lowance of hay and corn. Colts should be turned 
out, for the season, to grass. Breeding mares 
should receive the male, in order that they may foal 
in April. When the farm-yards are cleared of cattle, 
all the hogs should be sorted, and such as are of 
proper age for feeding on clover or otherwise in the 
fields, may be separated from the rest and turned 


adrift ; yet, though the cost of feeding may be || 


greater, they will probably yield a better return by 
being soiled in the yards. Bees may now be ex- 
pected to swarm, and ought to be well watched. 
‘* About the twelfth of May,” says Arthur Young, 
‘¢ the farmer may calculate that he will have a suffi- 
cient bite of grasses to leave off foddering entirely ; 


and before that, he should not think of it; for if | 


cattle are turned into grass not sufficiently advanced 
in growth, they will require such a number of acres, 
that his mowing-ground will be greatly curtailed. 
As soon as the yards are cleared, if he is in the mix- 
ing system, the dung in them must be turned over, 
and mixed carefully with the stuff beneath, whether 
it be chalk, marl, turf, ditch-earth, or whatever 
sort.” See the article Farm-Yarp MANouRE. 
Lucerne may still be sown in the early part of the 
month ; hemp must be sown about the middle; and 
buckwheat may be sown toward the end. Sainfoin, 
if the soil be proper, may be sown with buckwheat. 
Potatoes may be planted in any part of the month ; 
and the drill-sowing of cabbage, in the situation in 
which they are to remain, may be done at the begin- 
ning. Swedish turnip should be sown in the latter 
part or toward the end of the month; and flax may 


be sown in the early part or toward the middle. If | 


a succession of tares be depended on for soiling, one 
crop must be sown in May. If the sowing of barley 
with grass seeds have been neglected in April, and 


be regarded as very desirable, it may still, in the | 
sluggard’s fashion, be performed in the beginning of | 


May. 
Vhe operations of the barn are but partial in the 


early part of this month; and they nearly cease to- | 


ward its middle. Except, indeed, for a reserve of 
summer litter and of sufficient straw for thatching 
the earliest stacks in autumn, the barn-yard ought, 
for the season, to be swept clean at the transferring 
of live stock from the farm-yards to the fields. The 
preparation of the land for turnips is a main part of 
the business of May, and extends through all the 
month, and sometimes a little into June; and it ought 
to be performed in the order in which the different 
kinds of turnips are sown,—beginning with the land 
for Swedish turnips, which are to be sown before 
the close of this month, —and proceeding successively 
with that for yellow turnips, and with that for white 
turnips, both of which are to be sown in June. The 
carrot erop, if not hand-hoed in April, must be hand- 
hoed in May. The crops of early potatoes and the 
April-planted crops of cabbages, madder, and liquorice, 
must also be now hand-hoed. If any land be laid out 
for bare summer fallow, it ought now to receive a 
turning and cleaning. Fields of wheat, barley, oats, 
beans, and pease, ought now to be thoroughly cleaned, 
whether by horse, by hand, or by both. The busy 
period of the household dairy begins in May, and will 
continue till the end of October. The paring and 


abd | 


burning of turf-land may still be practised at any time 
till the end of May. Old plantations of hops must 
now be poled; and new plantations cleaned, and 
earthed up. The formation of irrigated meadows 
may be successfully achieved in any time of the year 
except during severe frosts; but it is done most 
economically, and with least risk of failure or disap- 
pointment, in the month of May. Very forward 
tares, or well manured lucerne, may, after a mild 
spring, yield a mowing toward the end of this month. 
The balancing of the yearly accounts of the farm is 
done with most convenience and suitableness in 
May. 

The Kitchen Garden.—The produce of the natural 
ground of the kitchen garden available in May com- 
prises cabbages, cabbage-sprouts, borecoles, broccoli, 
| cauliflower, cress, water-cress, turnips, turnip-tops, 
chervil, corn-salad, beet, carrots, parsnips, beans, 
pease, garlic, onions, leeks, chives, eschalots, balm, 
borage, sea-kale, asparagus, tansy, thyme, fennel, 
endive, burnet, horse-radish, marjoram, lettuces, 
Jerusalem artichokes, potatoes, spinach, sage, sor- 
rel, mustard, mint, rocambole, radishes, and parsley; 
and that of hotbeds and other forcing appliances com- 
prises pease, potatoes, carrots, melons, cucumbers, 
lettuces, kidney-beans, purslane, and mushrooms. 

In May, sow lettuce, cresses, mustard, radishes, 
rape, spinach, turnips, carrots, cauliflower, broccol, 
borecoles, savoys, cabbages, beans, pease, endive, 
| parsley, and celery; plant out from the hotbeds to 
| the open ground vegetable marrow, pumpkins, 
gourds, kidney-beans, capsicums, love-apples, and 
lettuces ; transplant cabbages, savoys, borecoles, 
| celeriac, celery, and cauliflower; cut shoots of as- 
paragus for the table; tie up early lettuce; thin and 
clean carrots, parsnips, onions, turnips, skirret, 
salsafy, scorzonera, large-rooted parsley, and car- 
doons; stick pease; propagate lavender and other 
| perennials by slips and cuttings; support the stems 
of such plants as are intended to run to seed; water 
newly planted crops; continue a watchful care over 
growing melons and cucumbers; plant out melons 
| and cucumbers under hand or bell glasses ; and sow, 
| either on a hotbed or in a warm part of the open 
ground, cucumbers intended for pickling. 

The Fruit Garden.—The home-grown fruits avail- 
| able for use in May are apples, pears, walnuts, and 
almonds from last year; gooseberries and currants 
from the open ground; and apricots, nectarines, 
|| cherries, figs, melons, grapes, peaches, and straw- 
|| berries, from hot-walls, hotbeds, and hothouses. In 
May, clear away from fruit-trees all such new shoots 
as are ill-situated or useless; train good shoots of 
fruit-trees on walls and espaliers; break off the 
points of the young shoots of fig-trees; thin such 
fruit of apricots, peaches, and nectarines as appears 
too thickly set ; prune all redundant shoots, thin out 
the crowded fruit, and handpick the caterpillars, of 
gooseberry bushes; destroy snails from apricot-trees, 
peach-trees, and nectarine-trees; destroy by fumiga- 
tion or otherwise the aphides on fruit-trees; destroy, 
by caustic sprinklings or by picking, such slugs as 
can be found about the roots of pease, the base of 
walls, or in any other situation; water recently 
planted fruit-trees; clear away all useless shoots 
from vines; profusely water blooming-strawberry 
plantations twice or thrice a-week; and remove all 
shoots from the lower parts of grafted stocks, and 
from stocks of last year’s budding. 

The Flower Garden.—In May, continue to shade 
and shelter choice beds of tulips, anemones, and ra- 
nunculuses; take up the bulbs of hyacinths which have 
ceased to flower, and have become embrowned in the 
upper part of the leaves; remove the seed-vessels 
from such tulips as have dropped their petals; take 
up the bulbs of crocuses, crown-imperials, and other 
early flowering bulbous plants which have begun to 
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decay in their leaves; transplant, toward the end of 
the month, autumnal crocus, autumnal narcissus, 
colchicums, and other autumnally flowering bulbs ; 
stick and dress carnations ; transplant into the open 
ground, or plunge in pots into the open border, half- 
tender annuals; prick out, and transplant into a hot- 
bed, cockscombs, balsams, and other tender annuals 
sown in April; sow, in the early part of the month, 
a succession of balsams and other tender annuals on 
hotbeds, and of mignonette, china-aster, Indian 
pink, ten-weeks’-stock, candytuft, Lobel’s catchfly, 
clarkia pulchella, African marigold, French marigold, 
and some other hardy annuals, in the open ground; 
dress and remove to the open air such auriculas as 
flowered in pots upon stages; propagate hardy, per- 
ennial, fibrous-rooted plants by cuttings; propagate 
double-wallflowers, and double rockets, by slips of 
the terminal young shoots; plant tuberoses for au- 
tumnal bloom; transplant seedling biennials and her- 
baceous perennials; sow stocks, wallflowers, ear- 
nations, columbines, pinks, sweetwilliams, holly- 
hocks, Canterbury bells, French honeysuckles, and 
other biennials and perennials ; support all drooping 
and climbing flowering plants ; and maintain the 
walks, flower-borders, and entire garden in perfect 
order, 


JUNE. 


Phenomena. — June competes with August the 
character of being the most pleasant month in the 
year. In rare instances, most of June is cloudy and 
comparatively cold; and in a few, the early part of 
it, even though preceded by a warm May, is unge- 
nial; but, in greatly the majority, some period of it 


between the 6th and the 18th days, is the commence- | 


ment of the fervid heat of summer. The tempera- 
ture has never been known, in the vicinity of Lon- 
don, to fall lower at night than 37°; and it has re- 
peatedly been observed to rise in the shade by day to 
90°. The thermometer usually ranges between 40° 
and 60° by night, and between 58° and 78° by day ; 
and it has a mean height, in the average of many 
years, of about 50°. The mean height of the baro- 
meter is 29°90. The prevailing wind is from the 
south-west; and if it have been dry and northerly 
during May, it now not unfrequently brings heavy 
showers. The average depth of rain is about the 
same as in May; and the average evaporation, in 
consequence of the superior heat and the great length 
of the day, is not less than about four inches. 

In the early part of June, wheat is in the ear; the 
broom, the nettle, the Scotch rose, the water-lily, the 
round-leaved mallow, and numerous other plants are 
in flower; in the middle part, many of the pasture- 
grasses bloom, and the bulbous irises, the hardy ixias, 
the Byzantine gladiolus, and numerous other plants of 
the parterre come into flower ; and in the latter part, 
oats and barley are in flower, the bottle-flower and 
numerous other plants come into bloom, the shoots 
of ligneous plants are quite or nearly at their full 
height, strawberries are abundant, and some varieties 
of red and black currants are ripe. Among the multi- 
tudes of conspicuous flowers which lend their beauty 
and magnificence to June, some of the best known 
are, in the shrubbery, magnolias, azaleas, Guelder- 
rose, jasmine, roses, rose-acacia, lilacs, leriodendron, 
snowdrop-tree, sage-tree, lavender, kalmias, honey- 
suckle, horse-chestnut, and scarlet maple; and, in 
the parterre, fritillaries, saxifrages, calceolarias, By- 
zantine gladiolus, feverfew, convolvulus, stocks, 
amaranth, globe-flower, lilies, martagons, carnations, 
larkspurs, scarlet lychnis, tulips, sweetwilliams, 
pinks, ranunculuses, poppies, gnaphalium, fraxinella, 
foxglove, campanulas, bear’s-breach, irises, honesty, 
mallow, spiderwort, American cowslip, golden-rod, 
scabious, snapdragon, orchises, lupines, nasturtium, 
poeonies, sweet pease, and a great multitude of others. 
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| still practise it. 


| to graze. 
intended to breed, and hitherto neglected, ought now 
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In the early part of June, the wasp and several 
species of butterfly appear, the fly-catcher and sedge- 
sparrow are seen, and a considerable proportion of 
bees swarm; in the middle parts of the month, more 
bees swarm, and the forest-fly, the burnet-moth, and 
numerous other flies and moths, as well as beetles 


_and butterflies, appear; and in the latter part of the 


month, dragon-flies appear, insects are exceedingly 
numerous, and a considerable proportion of singing- 
birds drop into silence and retire to the woods. 
‘The melody of the feathered songsters may be 
still heard, but it will soon cease. A few solitary 
birds only will sing among the verdant branches, or 
warble through the fervid atmosphere. The music 
of birds was the first song of thanksgiving which was 
offered on earth before man was ‘ formed;’ and it 
continues to charm the ear and delight the soul of 
man, though he is fallen and degraded. Old Isaac 
Walton observes, with equal truth and beauty, ‘ He 
that at midnight, when the weary labourer sleeps se- 
curely, should hear, as I have often done, the clear 


_ airs, the sweet descants, the natural rising and fall- 


ing, the doubling and redoubling of the nightingale’s 
voice, might well be lifted above earth, and say,— 
Lord, what music hast thou provided for the saints 
in heaven, when thou affordest bad men such music 
upon earth.’ ” 

The Farm.—Throughout June, all kinds of sheep 


| are depastured within enclosed fields or on sheep- 


walks, and, as regards their mere feeding, are very 
easily managed. But about the beginning of the 
month, they must be washed; about eight days after, 


| they must be shorn; and, in every part of the month, 


they must be watched and protected against the at- 
tacks of the fly. All sheep within enclosures, and 
especially in woodland districts, ought to be ex- 


| amined every day, lest they be fly-struck; for if 


such as are struck be not speedily dealt with, they 
may, in twenty-four hours, be past cure. June is 
an excellent period for sheep-folding, with those who 
Sheep-stock intended for fattening, 
such, for example, as wethers bought in April or 
May, and designed to be sold fat from turnips or 
cabbages in the following winter, ought at present to 
be well kept. Throughout June, all cows and steers 
may be kept entirely upon pastures; or they may, to 
any degree a farmer chooses, be soiled. Even the 
latest calves should now be weaned, and turned out 
All cows and heifers, and also all mares, 


to be brought to the male. In the early part of the 
month, horses should continue to receive green food ; 
and towards the middle of it, they may be left, 


| throughout the night, in a pasture field. 


The thorough and completing tillage of the land 
for turnips ought, with all speed and care, to be per- 
formed; and yellow and white turnips—and pre- 
viously Swedish turnips, if not sown in the latter 
part of last month—must now be sown.’ Turnip 
crops sown later than June, even in the most genial 
districts of England, seldom attain full size ; and 
multitudes of experienced farmers have a notion that 
the turnip season lasts exactly a month, and is very 
nearly coextensive with June. When Swedish tur- 
nips have been sown in May, a second or even a third 
sowing may, if the farmer chooses, be made in June. 
Cabbages may now be planted in drills, either on 
land prepared for themselves, or in fields or parts of 
fields, on which the sowings of Swedish turnips fail ; 
cabbages planted in April, and hand-boed or horse- 
hoed in May, should now receive another hoeing ; 
and cabbages drill-sown in April, in situations whence 
they are not to be transplanted, ought, in June, to 
be carefully thinned to proper distances, and the tops 
of their ridges well hand-hoed, and the intervals 
skimmed, that they may be gradually reduced to a 
state of fine pulverization. Potatoes ought, in this 
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month, to receive so thorough a hoeing as not to 
need another. Madder must receive a cautious hoe- 
ing in some part of the month; and carrots may re- 
quire one toward the end. Lucerne must be attend- 
ed to; flax must be weeded; liquorice must be hoed; 
and hops must be operosely cultivated. Toward the | 
end of the month, sainfoin, clover, irrigated mea- 
dows, and some rich dry meadows, may be ready 
for mowing. At the precise time in the month, 
when the plants are just ceasing to bloom, buck- 
wheat, vetches, or other similar green crop grown 
for green manure, ought to be ploughed in. During 
the month, drilled crops of beans and pease ought to 
receive at least one hoeing; bare fallows, whether 
for wheat or for barley, ought to undergo a stirring ; 
flax-crops should be cautiously hand-weeded; all 
crops of corn, when necessary, ought be hand-weeded ; 
and all hedges, field-borders, road-sides, and other 
harbourages for seeding weeds, ought to be swept 
of their rank vegetation. Rape or cole, when in- 
tended for sheep feed, may be sown at any time in 
either June or July. Many operations of an im- 
proving, a general, or a miscellaneous kind, may 
most advantageously be performed in June,—parti- 
cularly the digging of marl, clay, and chalk, the 
emptying of ponds, the cleansing of streams, paring 
and burning, the planting of holly hedges, the warp- 
ing of low alluvial grounds, the burning, carting, and 
spreading of lime, the burning of dry weeds for 
manure, and the improving of moors and moun- 
tains. 

The Kitchen Garden.— The produce of the natural | 
ground of the kitchen garden available for use in 
June comprises cabbages, cauliflower, turnips, beet, 
beans, pease, carrots, radishes, artichokes, lettuces, 
leeks, onions, chives, cress, water-cress, eschalots, 
asparagus, thyme, balm, tansy, celery, chervil, mus- 
tard, mint, burnet, basil, marjoram, parsley, sorrel, 
purslane, spinach, borage, fennel, horse-radish, mari- 
gold, and savory; and that of hotbeds and other | 
forcing appliances consists principally of melons, | 
cucumbers, kidney-beans, and mushrooms.—In June 
sow radishes, mustard, cresses, rape, turnips, kidney- 
beans, pease, beans, cabbages, borecoles, spinach, 
and cucumbers; thin and weed turnips, carrots, beet, 
parsnips, onions, borecoles, salsafy, skirret, parsley, 
and scorzonera; transplant lettuces, cauliflowers, 
broccoli, leeks, savoys, cabbages, borecoles, hyssop, 
savory, marjoram, thyme, basil, cardoons, love- 
apples, capsicums, and pickling cucumbers; trans- 
plant for blanching celery and endive; select fine early, 
large-headed cauliflower plants for running to seed; 
gather shoots of asparagus, flowers of chamomile, 
and plants of balm, mint, and other aromatic herbs; 
give full scope to melons growing under bell-glasses, 
and occasionally shade melons growing in frames. 

The Fruit Garden.—The home-grown fruit avail- 
able for use in June comprises, in various conditions, © 
walnuts, almonds, apples, pears, cherries, straw- 
berries, gooseberries, currants, apricots, peaches and 
nectarines,—most either from last year for baking, or 
young and green of the present year for tarts.—In 
June complete the dressing of peach-trees, apricot- 
trees, and nectarine-trees; thin wall-fruit, and apply 
the thinnings to tarts; regulate the strong shoots of 
pear-trees, plum-trees, apple-trees, and other fruit- 
trees on walls and espaliers; render secure any 
recently planted standard fruit-trees which appear 
to have loose hold of the soil; reduce to order the 
straggling and matting growths of vines on walls; 
water blossoming and fructifying strawberry planta- 
tions, and remove to a nursery bed a good stock of 
young strawberry plants for intended new planta- 
tions; protect cherries from birds; begin to propa- 
gate peaches, apricots, and nectarines by budding; 
support the most vigorous growths of last year’s 
buddings, destroy snails, grubs, and caterpillars, 


fumigate aphides, and syringe, wash, or smear peach 
and nectarine trees attacked by minute fungi. 

The Flower Garden.—In June, most hardy annuals 
should be thinned, and many may be transplanted; 
all the half-tender annuals, and some of the more 
tender ones, may be removed into beds, borders, or 
other parts of the open ground; very tender annuals, 
designed to occupy the stages of the greenhouse 
while the perennials are turned into the open air, 
should be watered and otherwise attended to; some 
kinds of hardy annuals, such as mignonette, ten- 
weeks’ - stock, candytuft, nemophila, gilia, and 
clarkia, may still be sown; the bulbs of such tulips, 
crown-imperials, anemones, and other bulbous and 
tuberous-rooted plants as are decaying in the leaf, 
should be taken up, and their offsets separated ; 
autumnal flowering bulbous-rooted plants may be 
transplanted; perennial fibrous-rooted plants, such 
as double rockets and double scarlet lychnis, may be 
propagated from cuttings of the flower-stalks; the 
seedlings of biennials and perennials should be trans- 
planted; dahlias should be staked, and drooping her- 
baceous plants supported; carnations, pinks, mule- 
pinks, and double sweetwilliams should be layered 
or piped; box-edgings should be cut, all flowering 
plants which are in any degree succulent should be 
watered; caterpillars and other insects should be 
sought out and destroyed; lawns and grass walks 
should be mown; and borders, beds, gravel walks, 
and all other parts of the garden ought to be kept 
quite free from weeds and in the neatest and most 
orderly condition. 


JULY. i 


Phenomena. —July is well known to be, on the 
average, the hottest month in the year. Summer, 
in all its fervour, brilliance, and occasional sultriness, 
is now triumphant.—In some years, nearly all July 
is thundery and sultry; in others, especially when 
south-west winds blow without intermission, much 
of it is very wet; and in a few, it has an average 
cold as great as generally prevails in September or 


| the first half of May; but in the majority, it is clear, 
| hot, brilliant, and comparatively dry. 


The thermo- 
meter usually ranges between 48° and 62° by night, 
and between 64° and 84° by day; and it has a mean 
height on the average of many years, of about 63° ; 
but it has sometimes stood, for several successive 
days, at or near 85°, and has been known to rise so 
high as 99°. The barometer ranges 0°81, and has 
a mean height of 29°88. The prevailing winds are 
from the south-west, with intermissions from the 
south-east. ‘The mean fall of rain is about 2} 
inches; and the mean evaporation is nearly four 
inches. 

In the early part of July, pinks and carnations are 
in their glory, lavender is in flower, and puff-balls 
and tremella nostoc appear; in the middle part of the 
month, lilies are in their glory, potatoes are in flower, 
asparagus is in fruit, and gooseberries and raspberries 
are ripe; and in the latter part of the month, devil’s 
bit, burnet, saxifrage, nightshade, and a profusion 
of other plants are in flower. Among the multitude 
and almost myriads of flowers which render July 
the grand season of floral triumph, a few of the most 
conspicuous, are, in the shrubbery, cistuses, itea, 
fuschias, roses, rose-acacia, leriodendron, brooms, 
buttonwood, honeysuckle, jasmine, rosemary, and 
bramble ; and in the parterre, campanulas, rockets, 
saxifrages, stocks, scarlet lychnis, veronicas, lupines, 
pinks, lavateras, carnations, candytuft, sweet-pease, 
sweet-sultan, ornithogalums, pansies, nasturtiums, 
marvel of Peru, African marigold, larkspurs, irises, 
scarlet-runners, columbines, cockscombs, globe-flow- 
ers, French marigold, golden-rod, catchfly, honesty, 
balsams, amaranths, calceolarias, cinerarias, petunias, 
salvias, gladioli, feverfew, lobelias, clarkias, Chinese 
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pinks, columbines, pentstemons, hollyhock, spider- 
wort, sweetwilliam, and sunflowers. 

In the early part of July, the stone curlew some- 
times whistles, the golden-crested wren sometimes 
chirps, and the cuckoo ceases to sing; in the middle 
part of the month, frogs migrate, hens moult, the frog- 
hopper abounds, and the quail is heard; and in the 
latter part of the month, partridges fly, the great 
horsefly appears, and swallows are untiringly on the 
wing in pursuit of flies and other insects. During 
the hotter portion of many of the days, the greater 
part of animated nature sinks into lassitude, retreats 
into shelter, or drops into repose; birds languish, 
and secrete themselves in the woods; sheep court 
the shade and coolness of lofty enclosures; horses 
crowd beneath the shade of umbrageous trees; cows 
stand ruminating in the cool pond; swine revel in 
the mire; and insects alone seem to retain their 
activity, and to find mirth and buoyancy in the fiery 
sunbeams. 

The Farm.— All cows, oxen, and weaned calves 
may be kept wholly at grass throughout July; or if a 
proper succession of soiling crops have been provided, 
any reasonable number of beasts may, during every 
day of the month, receive abundance of food in the 
yard or the stall. Beasts in the field ought to be 
daily, however generally, inspected; and as high 
fed ones are apt to break bounds, the fences ought 
to be maintained in perfectly good condition. All 
sheep, during July, ought to have access to shade 
and pure water; and ewes intended for breeders 
ought to be well kept, in order that they may be in 
a healthy and strong state for the ram in August. 
Horses should continue to receive a portion of green 
food during each day, and may be allowed to remain 
in pasture fields during the whole of each night; and 
as their labour will be diminished towards the middle 
of the month, they may then begin to receive a 
diminished allowance of corn. Weaned pigs and 
sows that have pigs may now receive such lettuces 
as were early sown on rich warm land; or the whole 
stock of swine may be fed on clover, chicory, lucerne, 
or garden beans. Dairy wash may now accumulate 
in the cisterns for sows and weaned pigs, for a time 
when they shall have more need of it than at present. 
Sows ought to be kept away from the boar from the 
beginning of July till the middle of November, in 
order that they may not farrow in winter. 

In the course of July, the turnip and the potato 
crops must again be hoed; and toward the end of the 
month, they may be set up by the double mould- 
board plough. In any part of the month, cole-seed 
may be sown upon land prepared in the same manner 
as for turnips; and in cases in which a second sowing 
of turnips may have failed, cole-seed may, toward 
the end of the month, be sown asa substitute. Cab- 
bages planted in April or May, and horse-hoed in 
June, may possibly not need further attention till 
August, yet, when necessary, ought now to receive 
attention and labour. Weld must be pulled. Crops 
of carrots and parsnips must be hoed. 
are now so high that, when hoeing is necessary, they 
must receive it with caution. Lucerne may again 
be cut; and if it was drilled for horse-hoeing, the in- 
tervals must be directly horse-hoed the contrary way 
to the last. Crops of burnet left for seed are now 
fit for mowing ; and, in order to prevent the shedding 
of the seed, they must be mown with great care. 
All meadows and pastures, not mown in June, should 
now be cut. Bare fallows ought to be duly and sedu- 
lously worked, and not, by any means, neglected for 
the sake of haymaking and of preparations for harvest. 
The carting of marl, chalk, clay, and mud may still 
proceed. Madder planted late in May or early in June 
must now be hoed. Forward white pease are ready to 
be cut in the former part of the month; some barley 
may probably be ready toward the end of the month; 
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and some wheat, when the practice is adopted of cut- 
ting it ten days before it is ripe, may also be ready. 
Any crop of wheat which shows symptoms of being 
attacked by mildew must, with all expedition, be cut. 
Buckwheat, when sown so very late as the first week 
of July, sometimes succeeds well, and yields a large 
crop. Paring and burning may still proceed. The work 
of warping ought to make progress with every tide. 

The Kitchen Garden.—The produce of the kitchen 
garden available for use in July comprises potatoes, 
turnips, beet, carrots, beans, pease, artichokes, gar- 
lic, onions, leeks, eschalots, rocambole, cabbages, 
cauliflowers, angelica, balm, spinach, horse-radish, 
kidney-beans, basil, borage, thyme, sorrel, burnet, 
chives, chervil, savory, tansy, cucumbers, melons, 
cresses, endive, sage, rosemary, fennel, marjoram, 
mint, marigold, mustard, purslane, mushrooms, ra- 
dishes, and parsley.—In July, sow broccoli, endive, 
kidney-beans, rape, mustard, radishes, cresses, onions, 
carrots, turnips, lettuces, borecoles, cabbages, pease, 
and beans; gather seeds of all sorts of garden plants 
as they ripen; transplant cabbages, savoys, borecoles, 
broccoli, endive, cauliflowers, leeks, celery, and let- 
tuces; hoe advancing crops of cauliflowers, and shade 


| with their own leaves large heads of nearly matured 

crops; earth up the crops of celery which were plant- 
| ed in May and June; pull full-grown garlic, onions, 
| eschalots, and rocambole; prune crowded melons, 


and plant cuttings of them for a succession crop; 
protect melons from heavy rain, and shade or fumi- 
gate such as are attacked by the red spider; give co- 
pious daily waterings to cucumbers; remove from the 
lower part of the stems the smallish heads of arti- 
chokes and cardoons, so as to promote the full de- 
velopment of the larger heads; gather sage-tops, la- 
vender-spikes, chamomile flowers, and plants of pen- 
nyroyal, hyssop, mint, balm, marjoram, and other 
aromatic herbs, and place them to dry for winter’s 
use; plant, early in the month, slips of sage, hyssop, 
rue, lavender, savory, and other perennial herbs; 
water, during dry weather, all such plants as have 
been recently transplanted, and clear away all leaves 


and stems of plants which have ceased to bear. 


The Fruit Garden.—.The home-grown fruits avail- 
able for use in July are walnuts, almonds, apples, 


_ pears, gooseberries, currants, cherries, figs, grapes, 


apricots, peaches, nectarines, plums, and strawber- 
In July, prune such wall-trees as have not 
previously received their summer pruning; bud plants 
of cherries, plums, apricots, peaches, and nectarines ; 
prone and regulate fig-trees; clear away redundant 
shoots of vines; destroy snails and wasps on wall- 
trees; apply the suitable wash to peach-trees, nec- 
tarine-trees, and other plants attacked with mildew ; 
and displace shoots from the stocks of trees grafted 
in the present year or budded in the last. 

The Flower Garden.—In July, support and water 
choice carnations ; propagate carnations, pinks, mule 
pinks, and double sweetwilliams by layering and 
piping; remove tender annuals from the frames or 
glass-cases to the greenhouse, the conservatory, or 
the open border; remove and transplant such young 
carnations as were layered in June; transplant bien- 
nials and fibrous-rooted perennials sown in spring or 
in the beginning of summer ; remove weeds and dead 
leaves from potted auriculas ; transplant seedling pri- 
mule; take up such bulbous roots as the decaying 
state of the leaves indicates to be ripe; propagate va- 
rious kinds of perennial plants by cuttings; and keep 
all the implements, appliances, and methods of gar- 
den culture and garden cleanliness in full and labo- 
rious operation for the maintenance of neatness and 
perfect order, 


AUGUST. 


Phenomena.—August is generally the most plea- 
sant month in the year. In some years, it is hotter 
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than July; and in very rare years, it is either unsea- 
sonably cold or exceedingly thundery; but, in the 
great majority of years, it possesses a maximum of 
the delights of summer, with a minimum of its dis- 
agreeables, or most pleasantly blends the characters 
of summer with those of autumn. Most of its nights 
are close and warm; and many of its days have a 
temperature ranging between 62° and 80°. The 
thermometer, on the average of many years, has a 
mean height of 62°; but it has been known to stand, 
during several successive days, at a height of between 
85° and 90°; and it is recorded to have repeatedly 
risen to 96°. The barometer ranges 1-02 inch; and 
has a mean height of 29°85 inches. The mean fall 
of rain is about 14 inch; and the mean evaporation 
is 8°8 inches. The winds are similar to those of 
July. 

In the early part of August, some grains have rip- 
ened, others are rapidly ripening, and rue, burdock, 
melilot, and yellow succory are in flower; in the 
middle parts of the month, meadow-rue, wild clary, 


ploughman’s spikenard, potamogetons, and polygo- | 


nums are in flower; and in the latter part of the 
month, the earlier kinds of hardy kernel fruits are 
ripe, and teasel, autumnal crocus, and numerous other 
plants are in flower. Some of the most conspicuous 
of the multitudinous garden flowers of August, are, 
in the shrubbery, cistuses, passion-flowers, spirceas, 
trumpet - flower, tamarisk, clematis, leriodendron, 
broom, rose-acacia, roses, fuschias, jasmines, honey- 
suckles, and yuccas; and, in the parterre, hollyhocks, 
mallows, sunflowers, golden-rod, scarlet-runners, 


amaranths, asters, campanulas, nigella, lupines, cocks- | 


combs, columbines, phloxes, petunias, lobelias, ver- 
benas, salvias, African marigolds, French marigolds, 
dahlias, catchfly, china-aster, candytuft, starwort, 
sweetwilliam, tricolor, capsicum, balsam, carnations, 
mesembryanthemums, convolvulus,nasturtium, fever- 


few, marvel-ot-Peru, collinsia, nemophila, Indian | 


pinks, zinnias, sweet pease, lavateras, stocks, and a 
profusion of other summer and autumn flowers, be- 
sides occasional reappearances of wallflowers, primu- 
le, and some other spring flowers. 

In the early part of August, bees kill their drones, 
and flying-ants and the gorgeous swallow-tailed but- 
terfly make their appearance ; in the middle parts of 
the month, several birds resume singing, swallows 
and young martins begin to congregate, swifts begin 
to depart, the black-eyed marble butterfly appears, 
and the burrel-fly lays its eggs on horses; and in the 
latter part of the month, rooks roost on their nest- 
trees, and numerous birds, particularly robins, owls, 
and stone-curlews, utter their peculiar notes or calls. 
Insects so abound in August as most visibly to people 
both the air and the waters. 
most insects and of some other animals are now com- 
pleted. Caterpillars and maggots can no longer be 
seen; moths and butterflies emulate the birds in at 
once number, movements, and beauty; the frog has 
emerged from the tadpole, and leaves its watery home 
to enjoy its gymnastics upon the land; and the liv- 
ing inmates of many kinds of eggs, from the micro- 
scopic to the great in size, have burst from their im- 
prisonment, and luxuriate in the energies and feats of 
life according to their several organizations and in- 
stincts. ‘The owl may now be seen, and more fre- 
quently heard, uttering its lugubrious screech; the 
weak-eyed bat flies with endless evolutions and with 
short shrill shriek, in pursuit of the moths and other 
insects which revel in the evening air; the glow-worm 
occasionally lights up its tiny lamp by the hedge-side ; 
and large black slugs may frequently be seen creep- 
ing across the shady paths of lanes and gardens, 
either luxuriating in the moisture of past showers, 
or affording a prognostic of showers to come. 

The Farm.—Throughout August, cows, steers, 
calves, and all kinds of sheep may be kept constantly 


The transformations of | 


at grass; and horses may continue to be treated in 
the same manner as during the latter half of July. 
Lambs and eld ewes designed to be sold should now 
be separated from the rest of the stock, and may per- 
haps be advantageously disposed of at some of the 
nearest August lamb fairs. Breeding ewes which 
have been well kept and are in good condition should 
now receive the ram, in order to the producing of 
early fat lambs. Many sows now produce their 
second litter of pigs; and both they and the pigs 
should be fed on such skimmed. milk, buttermilk, and 
cheese-whey as have been accumulating in the cis- 
terns throughout the preceding months. 

The reaping and harvesting of wheat and of other 
valuable crops is usually so chief and prominent a 
part of the farm-work of August, as to give a dis- 
tinctive character to the month, and to impart a per- 
vading feature to the landscapes of all the arable dis- 
tricts of the country. Reapers should have been en- 
gaged, the stalk-yard should have been cleared, and 
all minor preparations should have been made; and 
the whole work of reaping and harvesting must be car- 
ried on with all possible energy and judgment, in 
adaptation to the ripening of the crops and the vicissi- 
tudes of the weather. In the beginning of the month, 
rape, if intended for a crop to reap, may be sown; 
about the same time, the second horse-hoeing should 


| be given to the crop of cabbages planted at midsum- 


mer; in the course of the month, cabbages and bore- 
coles for transplanting in April must be sown, the 
broadcast crops of turnips should receive a hand-hoe- 
ing, potato crops must, if necessary, receive a hand- 
hoeing, and another cutting of lucerne should be 
made; and in the last week of the month, cabbages 
may be drill-sown in ridges on situations whence they 
are not to be transplanted. In wet days, when 
horses cannot be employed in carting home crops, 
and when all the harvest men are employed in reap- 
ing and mowing, or on other leisure or available days 
of the reaping and harvesting period, bare fallows 
ought to undergo a continuation of tillage and manu- 
rial preparation, and the bottom layer of the farm- 
yard may be formed, extended, or completed, by the 


| carrying to it of marl, chalk, turf, ditch-scourings, 


or pond-mud, In August also, such hay as js ready, 
should be brought home to the farmery and stacked; 
a portion of stock may be turned into the sainfoin 
fields which were mown in June; hemp, at thirteen 
weeks’ distance from the time of sowing, should be 
pulled; flax also must be pulled; and lands intended 
for pasture—especially such as have strong, wet, or 
heavy soils—ought to be laid down to grass, 

The Kitchen Garden.—The produce of the kitchen 
garden available for use in August comprises potatoes, 
turnips, cabbages, savoys, onions, leeks, eschalots, 
rocambole, artichokes, love-apples, pease, beans, 
beet, spinach, parsley, radishes, horse-radish, purs- 
lane, angelica, water-cresses, balm, borage, endive, 
cucumbers, melons, mushrooms, fennel, French fénnel, 
garlic, burnet, cauliflower, marjoram, sage, thyme, 
lavender, carrots, celery, lettuces, chives, mustard, 
chervil, marigold, mint, rosemary, savory, sorrel, 
spinach and tansy. In August, sow, in the open 
ground, cabbages, borecoles, savoys, onions, carrots, 
radishes, turnips, mustard, rape, cress, angelica, fen- 
nel, endive, chervil, and lamb-lettuce; sow, in a 
hotbed, broccoli and cauliflower; sow, in a warm 
spot of rich mellow ground, winter spinach; trans- 
plant broccoli, savoys, celery, lettuces, endive, and 
borecoles; weed and thoroughly clean asparagus 
beds; remove the smaller and lower heads of arti- 
chokes; hoe and handweed all crops which require 
cleaning; earth up the cardoons which were planted 
in June; take up eschalots and garlic as soon as 
their leaves begin to decay ; gather mint, pennyroyal, 
and other aromatic herbs for distillation just as they 


are coming into flower; cut down, shorten, gather, 
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and otherwise manage perennial-rooted aromatic 
herbs for family use; gather seeds from all sorts of 
plants as they ripen; give due attention to melons 
and cucumbers; and give a fumigation of tobacco to 
cucumbers in order to destroy the green fly. 

The Fruit Garden.— The home-grown fruits avail- 
able for use in August are apples, pears, plums, 
cherries, peaches, apricots, nectarines, currants, 
gooseberries, figs, mulberries, grapes, raspberries, 
and strawberries._-In August, give another examin- 
ation and dressing to vines, peach-trees, nectarine- 
trees, apricot-trees, and other wall-trees; carefully 
gather wall fruits; clean and reduce to perfect neat- 
ness fruit-tree borders; apply a little oil to maturing 
figs, and give them all possible advantage from the 
play of sunshine; loosen the bandages from all stocks 
and trees which were budded in July; and protect 
wall-fruit from insects and birds. 

The Flower Garden.—In August, give very fre. 
quent waterings to plants in pots; shift potted auri- 
cula plants into fresh compost; lift auricula plants in 
the open ground, divide their roots, and transplant 
each piece into newly dug and manured soil; prick 
out and transplant seedling auriculas and other prim. 
ule; remove and transplant layered carnations; thin 
out and transplant piped carnations and pinks; trans- 
plant scedling biennals and perennials; cut box and 
thrift edgings; trim hawthorn, hornbeam, privet, 
holly, yew, lime, elm, and beech hedges; gather 
seeds of all sorts of plants as they ripen; give con- 
stant attention to the keeping of lawns, walks, bor- 
ders, and the whole garden in perfect order; and to- 
ward the end of the month, propagate fibrous-rooted 
perennial plants, by slips and by division of the roots. 


SEPTEMBER, 


Phenomena.—September is often characterized as 
the most healthy month in the year, It occasionally 
has proved the hottest month; it has, in very rare 
instances, been known to have some frost and even 
snow; but, in general, it concentrates all the most 
agreeable properties of the temperate zone. Though 
the mean temperature is very sensibly fallen from 
that of July and August, yet the abundant radi- 
ation of heat from the soil often renders the prevail- 
ing warmth but slightly inferior.to that of summer, 
The thermometer has a mean height of about 58°, 
and usually ranges between 38° and §8° by night, 
and between 55° and 76° by day; but it is recorded 
to have fallen so low as some points beneath 82°, 
and to have risen so high as 89°. The barometer 
usually ranges 1:1] inch; and, has a mean height of 
29°88 inches. Thunder storms occasionally happen, 
but are usually shorter and less violent than those of 
July and August. The mean fall of rain, on the 
average of many years, is 2+ inches; and the mean 
evaporation is about 24 inches. The weather, dur- 
ing the whole of the month, is usually settled, fine, 
and bracing; and though the mornings and evenings 
are frequently cold and misty, the greater part of the 
day, in general, has a pleasant degree of heat, and a 
pure, bright and glowing atmosphere, 

The woods, the hedges, and the orchards now ex- 
hibit their various and exuberant productions, and 
challenge the admiration of observers, the care of 
cultivators, and the delight of consumers. In the 
early part of the month, the traveller’s joy is in flow- 
er, some fungi appear, and the leaves of the syca- 
more, the elm, the lime-tree, the mountain-ash, and 
the birch begin to change colour; in the middle part 
of the month, the furze, the laurel and the ivy are 
in flower, the catkins of the birch and the hazel are 
formed, and all gradations of fructification from the 
blossom to the ripe fruit are simultaneously on the 
bramble; and in the latter part of the month, hips, 
haws, and filberts are ripe, and the leaves of the 
elm, the ash, the plane-tree, the hornbeam, the 
258 
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cherry-tree, the oak, the sycamore, the willow, the 
maple, and the hawthorn display their respective 
autumnal hues, and jointly impart a rich and most 
varied tinting to woodland scenery. Some of the 
most conspicuous of the multitudinous flowers of 
the month are, in the shrubbery, clematis, honey- 
suckle, passion-flower, pomegranate, spirceas, roses, 
jasmines, broom, bramble, althzas, fuschias, chaste- 
tree, and arbutus; and in the parterre, china-aster, 
Indian pink, convolvulus, dahlia, nasturtium, nigella, 
poppy, sweet sultan, spiderwort, starwort, catchfly, 
sunflowers, stocks, amaranths, African marigold, 
French marigold, colchicum, eampanulas, balsams, 
mesembryanthemums, feverfew, autumnal crocus, 
golden rod, Guernsey lily, capsicum, candytuft, 
zinnia, sanvitalia, mignonette, lavatera, hollyhock, 
larkspur, monkshood, phlox, marvel of Peru, lupines 
veronicas, tricolor, scabious, tuberoses, and a profu- 
sion of others. 

In the early part of September, the bull utters his 
peculiar autumnal cry, the swallow sings, linnets 
congregate, and young broods of goldfinches appear ; 
in the middle parts of the month, herrings are 
caught in vast abundance, the common owls utter 
their dismal ery, the flycatcher disappears, and the 
ring-ouzel, the saffron-butterfly, and the red under- 
wing moth appear; and in the latter part of the 
month, stares congregate, the swallow departs, the 
fieldfare and the woodcock appear, and the woodlark 
sings. Swallows, when preparing to depart, assem- 
ble in large numbers on lofty buildings; they, for 
several successive days, spread their wings and make 
trials of their strength; and, when quite ready, they 
promptly and simultaneously depart, sailing away to 
summer regions, and ‘‘leaving the green meadows of 
England for the myrtle and orange groves of Italy, 
and for the palms of Africa.” In the sunny morn- 
ings of September, the webs of the geometric spider 
are hung on almost every bush; and they collect the 
descending dew into pearly drops on almost every 
thread, and appear, in the play of the sunshine, like 
a work of the most exquisite weaver-craft gorgeously 
gemmed with diamonds. ‘The minute and almost 
microscopic gossamer, alse, fabricates its mimic 
threads, and floats them through the air, or stretches 
them across gardens and fields. 

The Ferm.—Throughout September, all kinds of 
sheep continue wholly at grass. If a regular flock 
be not kept, the annual purchase may be made at 
any of the September fairs. A common system in 
many enclosed districts, where the fences are very 
secure, and the supplies of food are abundant, is to 
buy old crones in September, to put the ram to them 
in October, to sell the lambs as they become fat for 
the butcher, and so to fatten and dispose of the mo- 
thers that the whole may be cleared off in somewhat 
less than a year from the time of buying; but this 
system is, in general, inferior to that of wether lambs. 
Throughout the month, all cows, steers, and calves 
may be kept wholly at grass. Fattening beasts 
should be well looked to, and have food both good 
and abundant; for they are nice in their taste, and, 
if they do not receive ample pasturage of a quality 
quite to their taste, they will cease to. fatten, and 
may even begin to decline. Dairy cows also must 
have plenty of grass, else their milk will be very 
lable to fail; or they may be profitably fed in a yard 
upon lucerne, mown green. Horses must be kept 
at full work; and, during the greater part of the 


_ month, they should continue to receive a portion of 


green food; toward the middle of the month, they 
must be taken from the grass for the night, and kept 
in the stable; and at the end of the month, they 
should cease to receive green food, and begin to be 
fed wholly on hay and oats. ‘* Wheat-sowing,” 
says Arthur Young, ‘‘is a business in which we 
usually stretch a point, and make the ploughs do 
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full work. Both horses and oxen should be kept 
this month to lucerne, &c., mewn every day; they 
will work as well en it as on any other food; but 
while they plough, they must have oats and chaff 
with it; for no grass at this season of the year is so 
nourishing as it was in the summer.” 

The labours of harvest are continued from August. 
If the weather have been rainy, and the soil be cold, 
wet, and backward, wheat should be sown in Sep- 


tember; but if the weather continue dry, or if the | 
soil be comparatively dry and warm, it should not | 


be sown till October. September is the proper time 
for cutting fern and stacking it in the farm-yard ; for 
cutting wheat and rye stubbles, and carting them 
home to the farm-yard ; for the picking of hops; for 
the ploughing of stubble-lands ; for the water-fur- 
rowing of newly ploughed wet fields; for the sowing 


of winter tares; for hoeing late crops of turnips; | 


and for dressing heavy soils with lime. Burnet fields 
and lands of the present year laid down to grass ought 
to be kept intact from the tread or approach of any 
stock. Lucerne will yield another cutting toward 
the end of this month, or early in October. 

The Kitchen Garden.—The produce of the kitchen 
garden available for use in September comprises cab- 


bages, savoys, broccoli, cauliflower, potatoes, tur- | 


nips, carrots, beet, parsley, garlic, onions, leeks, 
eschalots, rocambole, radishes, horse-radish, melons, 
cucumbers, mint, mushrooms, pease, beans, arti- 
chokes, burnet, borage, spinach, sage, endive, fennel, 
celery, cresses, water-cresses, chervil, French fennel, 
marigold, marjoram, thyme, tansy, love-apples, let- 
tuces, kidney-beans, purslane, mustard, savoy, and 
rosemary.—In September, sow lettuces, early in the 
month, in warm open ground, and, late in the month, 
in frames; prepare mushroom beds, and provide 
mushroom spawn; transplant lettuces to the open 
ground for early use, and to frames for winter use ; 


transplant, in the third week of the month, into a | 


warm and well-sheltered nursery-bed, the cauliflower 
plants of the August sowing; hoe, earth up, and 


otherwise encourage the cauliflower plants of the | 


July planting; transplant cabbages, savoys, bore- 
coles, and broccoli; prick out into nursery-beds the 
various plants of the cabbage species from the sow.. 
ing of August; plant celery into trenches for a suc- 
cessional winter crop; tie up large endive plants to 
blanch ; transplant endive into a warm and dry situa- 
tion for winter’s use; earth up, tie up, and blanch 
cardoons; thin and hoe the August sowing of spin- 
ach; hand-weed the July and August sowings of 
onions ; thin and hoe the turnips of the August sow- 
ing; and make successional sowings of small salad 
plants on a warm border, or within the radiation of 
a south wall. ; 
The Fruit Garden.—The home-grown fruits avail- 
able for use in September are walnuts, almonds, fil- 


berts, apples, pears, chestnuts, cherries, plums, apri- | 


cots, nectarines, peaches, raspberries, strawberries, 
mulberries, figs, grapes, currants, and gooseberries. 
—In September, regulate once more the shoots of 
vines, apricots, peaches, and other wall-trees; con- 
tinue to protect wall fruit from insects and birds ; 
make new plantations of strawberries; gather apples 
and pears; propagate gooseberry-bushes and currant- 
bushes by cuttings; and prepare, either from spring- 
sown seedlings or from present cuttings, layers, or 
suckers, a nursery of stocks for the grafting and bud- 
ding of fruit trees. ! 

The Flower Garden.—Toward the end of Sep- 
tember, plant select hyacinth, tulip, polyanthus-nar- 
cissus, and other bulbs for early blooming in spring. 
About the middle of the month, begin a successional 
planting of ranunculuses and anemones. In the lat- 
ter part of the month, transplant hardy evergreen 
shrubs, and many kinds of hardy deciduous shrubs. 
In the course of the month, remoye and transplant 


| es: 


layered carnations ; water such layered carnations as 
were formerly removed; gently water choice auri- 
culas in dry weather, and protect them by covering 
in very rainy weather; transplant biennial and per- 
ennial plants, raised from.spring and early-summer 
sowings, or from slips, offsets, layers, pipings, and 
divided roots; trim or plant edgings of thrift; clip 
such hedges as are still untrimmed ; propagate many 
kinds of fibrous-rooted perennials from slips or off- 
sets, or by division of the roots; and keep lawns, 
walks, and borders in a state of perfect cleanliness 
and order. 


OcTOBER. 


Phenomena.—October is frequently the most set- 
tled month in the year. Its prevailing temperature, 
as compared with the shortness of its days, is yaually 
very high; yet this is largely occasioned by great 
radiation of heat from the soil; and, in some years, 
it is vastly reduced or occasionally overwhelmed by 
frosty and snowy premonitions of winter. The ther- 
mometer usually ranges between 35° and 54° by 
night, and between 50° and 65° by day; and it has 
a mean height of about 49° ; yet it not unfrequently 
falls below the freezing point by night, and has been 
known to rise so high as 77° by day. The barometer 
has a mean height of 29°6 inches; and usually ranges 
between 28° and 31°6. The mean fall of rain, on 
the average of many years, is about two inches ; and 
the mean evaporation is nearly 14 inch. The winds 
are usually soft and comparatively lull; and, on the 
average of many years, they blow 3 days from about 
the north, 3 from about the north-east, 23 from about 
the east, 34 from about the south-east, 24 from about 
the south, 6 from about the south-west, 43 from about 
the west, and 6} from about the north-west. 

In the early part of October, hollies and china 
hollyhocks are in bloom, and the catkins of some 
kinds of willows are formed; in the middle parts, 
the leaves of the Spanish chestnut are yellow, those 
of the weeping-birch are bright red or gold coloured, 
those of the sugar-maple are scarlet, and most of 
those of the ash, and some robinias and horse-chest- 
nuts, are fallen; and in the latter part of the month, 
the leaves of the marsh-elder have a fine pink col- 
our, those of the stag’s horn sumach are purplish red, 
and those of the American oaks have various tints 
of yellow, orange, red, and purple. A tempestuous 
snowy day, accompanied by one or two sharply frosty 
nights in October, sometimes suddenly reduces the 
flower-garden from beauty and brilliance to almost 
utter desolation; but when the whole month main- 
tains its usually mild character, it retains to its very 
end a large proportion of the floral gorgeousness of 
September. Some of the most conspicuous flowers 
which adorn it are, in the shrubbery, passion-flower, 
evergreen cytisus, broom, bramble, althza, honey- 
suckle, roses, arbutus, and laurustinus; and, in the 
parterre, colchicums, cyclamens, goldén-rods, pinks, 
pansies, stocks, sunflowers, china-asters, chrysanthe- 
mums, dahlias, verbenas, French marigold, African 
marigold, anemones, campanulas, nasturtium, Guern- 
sey lily; pentstemon, salvias, fuschias, autumnal cro- 
cus, scabious, carnations, Indian pink, asters, bal- 
sae adonis, lupines, sweet-sultan, and marvel of 

eru. 

In the early part of October, snakes and vipers 
commence their hybernation, and redwings, hooded 
crows, and wood-pigeons arrive ; in the middle parts 
of the month, wild geese remove from the fens to the 
rye-fields, hen-chaffinches flock together preparatory 
to migration, and the snipe makes its appearance in the 
meadows; and in the latter part of the month, rooks 
visit their nest-trees, the tortoise begins to hybernate, 
spiders’ webs abound in the hedges and in the fields, 
the woodcock returns, and some larks are occasion- 
ally heard. ‘‘ The emigration and immigration of the 


feathered race still take place. The hirundines or 
swallow-tribes have departed, and the water-birds 
are flocking hither from other shores. The starlings 
now congregate in multitudes, and do considerable 
mischief in the fenny countries, by settling on and 
breaking the reeds which grow there abundantly. 
Many animals and reptiles and insects now seek their 
winter quarters, and retire, as impelled by their sev- 
eral instincts, to await the return of all- reviving 
spring.” 

The Farm.—Much of the work proper to Septem- 
ber may, by the backwardness of a season, or the 
prevalence of unfavourable harvest weather, be pro- 


longed into October ; and a considerable portion of | 


the work proper to October frequently requires to be 
postponed till November. October weather, when 
understood with practical reference to the condition 
and operations of the farm, is the period of compara- 
tive or tolerable mildness which immediately precedes 
such an inclement transition to rain, snow, or frost, 


as puts an arrest upon most of the labours of the | 


field.—October is commonly the month for hiring 
and stocking farms, or for removing from one farm 
to another; and, on such occasions, a large portion 
of it is necessarily consumed in the toils of stocking 
and removing. This is also the chief time for hiring 
farm-servants; and it demands consideration, not only 
as to the place and act of hiring them, but as to the 
number and the qualifications to be sought. 

October will most probably terminate the pasture 
feeding of all kinds of stock for the year; so that the 
farm-yard ought to be in a state of perfect readiness 
for the winter’s use. At the commencement of the 
month, all cows, steers, and calves may still be at 
grass; but, at some time in the progress of the month, 


when the temperature considerably falls, and the | 
grasses fail to yield sufficient nourishment, they must | 


be taken home to the yard, and variously fed accord- 
ing to their condition and their destiny. Dry cows 
may be fed on cut chaff; milking cows, in another 


yard, on cabbages and chaff; young cattle, on the | 


same fare as milking cows; and fatting beasts, on 
turnips and chaff, or, what is better, on cabbages or 
carrots and chaff. Such cattle as have been soiling 
in the yard or sheds, may now have their food grad- 
ually changed to dry meat, cabbages, or roots. At 
the beginning of the month, ewe and wether hogs 
are still at grass; but towards the end of it, or when 
the pastures cease to afford proper nourishment, they 
must be penned on turnips. All sheep intended to 
be fattened, however, ought to'be already half-fat- 


tened when they are turned on turnips; for if they 


leave the pastures and begin the turnips in a lean 
condition, they will by no means make a profitable 
return for their feeding. Selected rams ought, in the 
early part of the month or not later than about the 
10th, to be turned in among the breeding ewes. 
Horses, according to the practice of some farmers, 
continue throughout much of October, to receive a 
portion of green food, and are not, till towards the 
end of this month, restricted to hay, chaff, and oats. 
Full grown hogs ought now to be put to fatten. 

As soon as cattle are turned into the farm-yard, 


the labours of the barn for the supply of fodder and | 


litter commence ; and these labours are thenceforth 
continued till spring. In the course of October, the 
potato crop must be ploughed up, gathered, and 
stored; and about the end of the month, the carrot 
crop should be dug up and stored. Autumnal tillage 
of all wet or stiff lands ought to be busily prosecuted 
in October, for, in consequence of saturation with 
moisture, it may become impracticable in November; 
but the ploughing of very light sandy soils can be 
performed, during open weather, in any part of win- 
ter. ‘The sowing of wheat ought to be much more 
general in October than in either September or No- 
vember; for it is as suitable on lightish soils in 
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October as in September, and generally far more 
suitable in heavy soils in October than in November. 
Two successional crops of winter tares ought now to 
be sown. Successful bean husbandry upon harsh 
and difficult soils, chiefly depends upon the diligent 
ploughing and due manuring of the land in October, 
or, in favourable weather, in November. Ploughing 
for pease, for barley, for oats, and for madder must 
also be, at this time, diligently prosecuted. A very 
deep digging should at present be given for liquorice. 
In woodland districts, all fallen tree-leaves which 
can be obtained at moderate cost, should be collected 
and carted to the farm-yard for litter and conversion 
Water-courses ought to be examined, 
and kept freely open. ‘ 

The Kitchen Garden.—The produce of the kitchen 
garden available for use in October, comprises, from 
hotbeds, mint, mushrooms, mustard, cress, lettuces, 
melons, and cucumbers; and from the natural ground, 
potatoes, turnips, carrots, beet, artichokes, cabbages, 
cabbage-sprouts, savoys, pease, beans, garlic, onions, 
leeks, rocambole, eschalots, cauliflowers, radishes, 
love-apples, broccoli, celery, fennel, chervil, French 
fennel, parsley, thyme, spinach, horse-radish, kidney- 
beans, sage, smali salads, savory, sage, marjoram, and 


| sorrel._in October, sow beans, pease, radishes, car- 


rots, lettuces, and small salad herbs; transplant let- 
tuces, cabbages, borecoles, hyssop, thyme, savory, 
sage, and marjoram; uncover and cover, according 
to weather, the cauliflower-plants recently planted 
in frames; and, near the end of the month, transplant 
them into a piece of warm rich ground under hand- 
glasses; give a general hoeing to cabbages, borecoles, 
savoys, and broccoli; give a hand-weeding to winter 
spinach; make a successional tieing up of endive 
plants for blanching; give a general weeding and 
winter-dressing to beds of hyssop, thyme, sage, mint, 
pennyroyal, tansy, marjoram, tarragon, balm, sorrel, 
burnet, and chamomile ; cut down asparagus plants, 
give a winter dressing to asparagus beds, and com- 
mence the process of forcing asparagus for use in 
early winter ; earth up celery and cardoons; dig up 
crops of potatoes, full grown carrots, some parsnips, 
and some beet-roots, and store them according to the 
methods suited to their respective nature ; and com- 
mence the digging, trenching, and manuring of all 
vacant pieces of ground, in order that they may en- 
joy, throughout winter, all the fallowing advantages 
of sun, air, frost, and mineral decomposition. About 
the third week of the month, early purple broccoli 
should be put into pots; and toward the end of the 
month, a small planting of mint and tarragon for win- 
ter use may be made upon a slight hotbed or in pots 
or boxes. 

The Fruit Garden.—The home-grown fruits avail- 
able for use in October are walnuts, filberts, almonds, 
apples, pears, plums, cherries, peaches, nectarines, 
mulberries, grapes, raspberries, strawberries, goose- 
berries, and mat-preserved currants. During Octo- 
ber, gather apples and pears; head down stunted and 
barren fruit-trees, in order to make them serve as 
stocks for new grafts; give the winter-dressing to 
strawberry plantations ; propagate gooseberry bush- 
es and currant bushes from cuttings and suckers; 
propagate some other fruiting plants by cuttings and 
layers; prune standard gooseberry bushes and cur- 
rant bushes as soon as the wood of their young shoots 
is ripe; prune raspberry plants; and make new 
plantations of raspberry plants. About the middle 
or towards the end of the month, plant gooseberry 
bushes and currant bushes. In the latter part of the 
month, peach-trees, nectarine-trees, and apricot- 
trees, if their leaves have dropped, may begin to be 
unnailed; most kinds of fruit-trees may be safely 
transplanted ; and a wash of water, lime, and cow- 
urine may be applied to fruit-trees, by means of a brush 
or an engine, for the destruction of mosses and lichens. 
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The Flower Garden.—In October, prune shrubs of 
all straggling and exuberant shoots; transplant all 
kinds of fibrous-rooted biennials and perennials ; 


plant fibrous-rooted biennials and perennials in pots; | 


plant most kinds of bulbous and tuberous-rooted 
flowering plants; cut away all dead stems of herba- 
ceous perennials and tear up all decayed annuals; 
give a general weeding, cleaning, and winter-dressing 
to all borders and flowering compartments; plant all 
kinds of hardy shrubs and trees, whether deciduous 
or evergreen; prune rose-bushes, honeysuckles, and 
all such other flowering shrubs as require pruning, 
and remove from rose-bushes, lilac-trees, and all 
plants of similar habits, any suckers which they may 
have sent up; transplant ornamental trees; propagate 
deciduous shrubs by layering; prune and train ever- 
greemshrubs; remove al! pots and boxes of seedlings, 
and also, toward the end of the month, all potted 


auriculas, to a warm situation, fully exposed to the | 


sun, and as well sheltered as possible from wind and 
cold; trim any edgings and hedges which were not 
trimmed in August or September; form box-edgings 
along walks and around beds; make edgings of thrift; 
plant hedges ; clean and repeatedly roll gravel walks; 
give a close, even, and finishing mowing to lawns 
and grass walks; and remove to the greenhouse all 
such half-tender perennials as were brought out dur- 
ing summer and not placed back in September. 
the article GREENHOUSE. 


NOVEMBER. 


Phenomena.—November has the reputation of being | 
In some years, it is | 
clear, calm, and mild; and in others, it is clear, frosty, | 


the foggiest month in the year. 


and very cold; but in most, it is dark, unsettled, and 


stormy, and frequently wrapped in fogs and snows. | 
‘* We are now,” remarks Howitt, ‘‘in a month of | 


darkness, storms, and mist,—of the whirling away of 
the withered leaves, and the introduction to com- 
plete winter. ‘The flowers are gone; the long grass 
stands amidst the woodland thickets withered, bleach- 
ed, and sere; the fern is red and shrivelled amongst 
the green gorse and broom; the plants which waved 
their broad white umbels to the summer breeze, now, 
like skeleton trophies of death, rattle their dry and 
hollow branches to the autumnal winds. 
splendours of our gardens are dead; their walks are 
uninviting ; and as these summer friends of ours are 
no longer affluent and of flourishing estate, we of 
course desert them.”” The whole month is, in gene- 
ral, damp with drizzling rains, long showers, or lazy 
and murky fogs; much of it is, not unfrequently, a 
season of ceaseless rains and sleets; and the latter 
part of it is usuaily a time of wild and stormy winds, 


and, in not a few years, has been a season of the 


most tremendous tempests. Winds from between 
the south-west and the north-west exceedingly pre- 
vail, and often blow with excessive violence, and are 
accompanied with extreme depression of the baro- 
meter. ‘The temperature has a mean height of about 
42°, and usually ranges between 80° and 54°; but it 
has been known to fall so low as 19°, and to rise so 
high as 63°. The barometer ranges between 28 O01 
and 31°17; and has a mean height of 29 65. ‘The mean 
fall of rain, on the average of many years, is about 
21 inches; and the mean evaporation is about 0°76. 
The winds, on the average of years, blow 3 days 
from points about the north, 4 from about the north- 
east, 2 from about the east, 2 from about the south- 
east, 34 from about the south, 5} from about the 
south-west, 5 from about the west, and 5 from about 
the north-west. 

Though very few plants come naturally into flower 
in November, and though nearly all the hardy au- 
tumnal flowering plants are, in many years, reduced 
to utter desolation by frosts and tempests in the early 
part of this month, yet a considerable number of 


See | 


The floral | 


beautifully fruiting ornamental shrubs always adorn 
it with their fruits,’ several most handsome hardy 
shrubs and herbaceous perennials always adorn it 
with their flowers, and, in some years, many scores 
of species of the most brilliant and showy hardy 
flowers of autumn continue to bloom till near its 
close,—and afew quite past its elose,—while several 
of the sweetest flowering-plants of spring lend to it 
by anticipation a considerable portion of their bloom. 
We observed, on the 22d of November, 1844, in the 
open ground of a small cottage garden, so far north 
as the border of the Scottish highlands, no fewer 
than about fifty select species in flower, including 
some of the most brilliant dahlias, and some of the 
choicest and most tender kinds of such genera as 
pentstemon, verbena, and alonsoa. Among the most 
frequent and conspicuous floral ornaments of the open 
ground in November, are, in the shrubbery, arbutus, 
laurustinus, roses, china-roses, passion-flower, honey- 
suckle, and evergreen cytisus; and, in the parterre, 
dahlias, golden-rods, Indian chrysanthemums, asters, 
china-asters, colebicums, anemones, daisies, violets, 
stocks, wallflowers, auriculas, primroses, and poly- 
anthuses. 

In the early part of November, the golden plover 
appears, and the buck emits his peculiar cry; in the 
middle part of the month, snails and slugs disappear 
from yiew, and commence their hybernation; and in 
the latter part of the month, greenfinches congregate, 
and the winter moth and the common flat-body moth 
make their appearance. In the course of the month, 


| the widgeon, the stock-dove, and some other birds, 


including the golden plover, appear; the migratory 
birds which contributed a quota of cheerfulness to 
our summer are no longer to be seen, and their suc- 
cessors are fewer in number, less mirthful, and more 
shy and’seclusive; the frog sinks to the bottom of 
ponds and ditehes, and buries itself in the mud; the 
lizard, the badger, and the hedgehog creep into holes 
in the earth and into similar other retreats, there to 
lie torpid till spring; the dormouse sinks into a win- 
ter slumber; squirrels, rats, and field-mice shut 
themselves up with their winter stores; and bats re- 
tire into old barns, caves, and deserted buildings, and 
there suspend themselves by their hind feet, and 
wrap themselves in the membranes of their fore-feet, 
either to pass the whole winter in one uninterrupted 
sleep, or to experienee a temporary awaking only 
during some interval of unusally mild weather. 

The Farm.—The young ewes and wethers of last 
spring’s lambing must continue, throughout Novem- 
ber, to be penned on turnips; and their pens, when 
necessary, must be shifted. Lean stock sheep may 
still be kept on the remains of the summer grass, and on 
the sheep walks; but all fattening and fat sheep must 
be kept on turnips, or cabbages, or similar food, and 
ought to receive as much as they can possibly eat, 
yet without being allowed to occasion any waste. 
Rams and breeding ewes ought to continue to herd 
together upon pastures till about the middle of the 
month; but, at that period, the rams should be 
withdrawn. All black cattle continue, throughout 
November, in their respective yards; and such of 
them as are designed to be fattened, ought to be fed 
at least on turnips, cabbages, or potatoes, and, if 
possible, on carrots, or, best of all, on parsnips. 
Horses continue, through the early part of Novem- 
ber, to receive full allowance of hay and corn; but, 
very generally, they begin, before the middle of the 
month, to have little work, and to suffer a total 
withdrawal of their hay, and a great diminution in 
their allowance of corn. Yet, with thoroughly good 
farmers, horses ought, even at this season, to be fully 
employed, and constantly well fed. <‘‘ There are,” 
remarks Arthur Young, ‘‘many works for horse- 


| labour that may be executed in this month after 


ploughing is finished; on light dry soils, the marl, 
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chalk, or clay carts should not stop; they may work 
from the first day to the last; and in wetter soils, 
you may cart any sort of manure on to grass lands, 
provided you use small carts.” About the beginning 
of the month, colts should be put into a yard, or into 
a paddock provided with a shed, and should be fed 
on straw and succulent roots, such as potatoes or 
turnips. Swine and poultry should be fed and treated 
as in preceding months. 

The labours of the barn for the supply of fodder 
and litter to the farm-yard must be so continued as 
to render the supply ample and regular. The plough- 
ing of stubble land for fallow-crops or for bare fallow 
must proceed according to the circumstances of suit- 
able weather and practicable character and condition 
of the soil. The carting home of turnips must be 
sufficiently frequent or ample to afford a full supply 
for the uses of the farm-yard ; and, in general—though 
this rule must be modified by certain conditions of 
either soil, crop, stock, or point of rotation—every 
two or three alternate drills of the turnips should be 
taken up and carted home, and the remainder left 
upon the ground for the penning of sheep. Novem- 
ber is the first suitable month for hedging and ditch- 
ing; and the whole of it, when the state of the 
weather permits may be employed in operations upon 
the live fence, in ditcher-work, in draining, and in 
all sorts of farm labour with the pick-axe and the 
spade. The borders of fields should now be thor- 
oughly cleaned from thorns, brambles, thistles, and 
other kinds of rubbishy and mischievous vegetation ; 


the winter-watering of meadows may now be com- | 


menced; stone-fences and other dry stone walls may 
be built ; mineral manures, such as marl, chalk, clay, 
and ditch-earth, may be carted; ant-hills on pasture 
fields should be destroyed; water-furrows which re- 
tain stagnant water should be cleansed; the vastly 
important, heavy, and operose work of hollow drain- 
ing, in all its methods and departments, may be per- 
formed ; the work of wood-cutting ought to be com- 


menced; the carting home of sufficient supplies of fuel | 


ought to be attended to; and fish- ponds, when 
thought desirable, may now be formed. ‘Toward 
the end of the month, the hardy hog-pea may be 
sown on such dry soils as are susceptible of good 
winter tilth. 

The Kitchen Garden.—The produce of the hot- 
beds of the kitchen garden available for use in No- 
vember, comprises asparagus, mushreoms, mint, and 
lettuces; and that of the natural ground comprises 
turnips, potatoes, carrots, parsnips, beet, borecoles, 


cabbages, cabbage-sprouts, savoys, horse-radish, gar- | 


lic, onions, leeks, rocambole, eschalots, salsafy, rad- 
ishes, scorzonera, cauliflower, broccoli, celery, mar- 
joram, lettuces, artichokes, water-cresses, thyme, 
cardoons, savory, chervil, endive, parsley, spinach, 
sorrel, salsafy, pease, and skirrets.—In November, 
sow pease, beans, radishes, carrots, and small salad 
herbs; give lettuce and caulifiower plants in frames 
as much air as can compert with their perfect pro- 
tection from frost; tie up large endive plants in 
dry weather, to blanch; hoe cabbage and borecole 
grounds; earth up the last of the advancing car- 
doons; plentifully cover sea-kale with sea-weeds or 


with other suitable covering; commence the forcing || 


and blanching of sea-kale ; prune, earth up, and other- 
wise winter-dress artichokes; take up carrots, pars- 
nips, beets, and other similar roots, and store them 
in sand; clean the rising crops of winter onions from 
weeds; make hotbeds for asparagus; and manure, 
top-dress, dig, and trench all vacant spaces of the 
kitchen garden. 

The Fruit Garden.—The home-grown fruit avail- 
able for use in November comprises apples, pears, 
walnuts, chestnuts, filberts, hazel-nuts, almonds, 
strawberries, medlars, twice - bearing raspberries, 
plums, quinces, services, mat-preserved currants, 


tarines.—In November, nail and prune vines; preserve 
grapes for winter use; prune apricot-trees, peach- 
trees, and nectarine-trees; plant plum-trees, cherry- 
trees, peach-trees, nectarine-trees, apricot-trees, pear- 
trees, and apple-trees, for growth upon walls and 
espaliers; prune cherry-trees, plum-trees, apple- 
trees, and pear-trees, on walls and espaliers; store 
apples in approved methods for preservation ; remove 
all unripe fruit from fig-trees; prune gooseberry 


bag-preserved grapes, and a féw late peaches and nec- 
| 
| 


bushes and currant bushes; plant gooseberry bushes 
and currant bushes; prune and plant raspberry plants; 
plant and dress strawberry beds; plant filbert-trees, 
hazelnut-trees, fruiting barberry bushes, walnut-trees, 
chestnut-trees, service-trees, mulberry-trees, quince- 
trees, and medlar-trees; and prune away exuberant 
growths, remove straggling shoots, and cut out de- 
cayed wood and worn-out bearers from standard 


| apple-trees, standard pear-trees, and other kinds of 


standard fruit-trees. 
The Flower Garden.—In November, plant most of 


| the spring and summer flowering kinds of bulbous 


and tuberous-rooted plants; transplant monkshood, 
irises, golden-rod, perennial sunflower, lily-of-the- 
valley, and many other kinds of hardy perennials ; 
plant campanulas, sweetwilliam, rocket, carnations, 
columbines, stocks, wallfowers, and many other 
kinds of hardy perennials and biennials; cut away all 
dead stems of perennials; remove decayed annuals; 
plant bulbs in pots and in water-glasses; shelter and 
protect potted auriculas, potted carnations, and all 
kinds of choice seedlings; cover fuschias, select car- 
nations, and other nearly hardy plants, which incur 
some risk of damage from the weather; prune ever- 
green and deciduous shrubs; dig and clean the soil of 
the shrubbery; protect the roots of newly planted 
shrubs and trees; protect also the roots of garryas, 
arbutuses, myrtles, magnolias, and similar slightly 
tender shrubs; exercise special care over beds of ane- 
mones, ranunculuses, and choice hyacinths and tulips ; 
prepare compost for flower-pots and flower-beds ; 
plant and clip hedges of thorn, hornbeam, privet, 
beech, elm, yew, and holly; plant edgings of box or 
thrift ; and reduce lawns, grass-walks, gravel-walks, 


| and the whole garden to perfect order. 


DECEMBER. 


Phenomena.—December is sometimes designated 
the gloomiest month in the year; yet it has very 
generally a mere continuation of the characteristics 
of November, and is sometimes exceeded by that 
month in the aggregate of real gloom and disagree- 
ableness. In some years, it has prevailingly a dry, 
bracing frost; in others, it has an almost uninter- 
rupted series of fogs, and drizzling rains; in others, 
it maintains, till near its close, a considerable pro- 
portion of the clearness and mildness which charac- 
terize a remarkably fine autumn; in many, it acquires, 
toward its close, a stern, relentless, wintry charac- 
ter; and in most, till near its end, it possesses a com- 
bination of wetness, storminess, and comparative 
mildness. South-west winds usually prevail during 
about one-fourth of the month, and are sometimes 
violent, and accompanied with heavy rains, and oc- 
casionally with thunder. Easterly and north-easterly 
winds frequently prevail during five or six days, and 
are usually accompanied with frost. ‘The commence- 
ment of severe or actual winter generally occurs in 
the latter part or towards the end of the month; and 
is not unfrequently preceded by calms, fogs, and 
heavy rains. ‘The thermometer has a mean height 


| of about 39°, and usually ranges between 17° and 


55°; but it has been known to fall to two degrees 
below zero, and to rise so high as 58°. The bar- 
ometer has a mean height of 29°69 inches, and usually 
ranges between 29°12 and 30°32. The mean fall of 
rain, on the average of many years, is 2°47 inches; and 
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the mean evaporation is 0°6 of an inch. The winds, 
on the average of many years, blow one day from 
points about the north, 24 days from points about 
the north-east, 34 from points about the east, 4 from 
points about the south-east, 2 from points about the 
south, 84 from points about the south-west, 6 from 
points about the west, and 4 from points about the 
north-west. 

Almost all annual plants of our country, whether 
indigenous or introduced, exist during December 
only in the epitomized and hybernating form of seed; 
and the vast majority of other plants are in a state of 
profound repose, resting their roots dormantly be- 
neath the surface of the soil, and escaping the dam- 
age or destruction which their delicate organism 
would otherwise sustain from the rigours of frost or 
from alternations of frost and sunshine. In mild 
seasons, a few of the autumnal flowering plants con- 


tinue their bloom into December, and even beyond | 


its close, and a small number of vernal-flowering 
plants bloom more or less freely in anticipation; but, 
in most instances, both classes have a sickly and 
drooping appearance, and afford abundant indication 
of being completely out of their natural season. Yet 
the daisy and some chrysanthemums often bloom in 
great brilliance ; and hellebores, cyclamens, pansies, 
anemones, wall-flowers, stocks, polyanthuses, and 
primroses, not infrequently rise far above sickliness, 
and altogether astonish a novice by the comparative 
flushness and fulness of their floral beauty. All the 
evergreen shrubs, also, and many of the evergreen 
herbs, contribute to the garden and the villa-ground 
features of refreshing and most welcome verdure; and 
a few, such as the laurustinus, the arbutus, and the 
evergreen cytisus, contribute the additional and a 
richer feature of floral bloom. ‘The mosses and the 


liverworts, however, are unchecked in vegetation; | 
and, though simple in organism, and individually | 


minute, they impart an agreeable verdure to close 
scenes, and afford an interesting subject of botanical 
investigation during all the wintry night of the gen- 
eral sleep ef plants. 

During December, almost all insects which have 
escaped destruction are inert in their winter-torpor ; 
but respectively in the beginning and toward the end 


of the month, appear the December moth and the | 
yellow-line quaker ; and on warm days, a few gnats | 


may be seen sporting in the sunbeams. Reptiles and 
other animals which have torpid habits of hyberna- 
tion, as the lizard, the frog, the hedgehog, and the 
badger, are also everywhere out of view. Yet such 
of our indigenous or naturalized animals as retain the 
exercise of their instincts, perception, and locomo- 
tivity, become more confiding in man, and excite 
much more tender feelings of interest than during 
summer or autumn; and various agreeable families 


of the feathered tribe, urged hither by inereasing | 


scarcity of food in their native haunts, arrive upon 
our shores, and pleasantly vary our specimens of 
animated nature. The web-footed birds from the 
arctic regions, and the timid and suppliant wrens, 
thrushes, blackbirds, sparrows, and robin redbreasts 
of our own land, specially challenge the attention, and 
interest the feelings, during the snows of December. 

The Farm.—All kinds of cattle, throughout De- 
cember, continue to be constantly in the farm-yard, 
and must be treated in the same manner as in No- 
vember. ‘The littering of the yards, stalls, stables, 
cow-houses, hog-sties, and cattle-sheds, ought te be 
so regular, constant, clean, and plentiful, as both to 
keep all the stock in a comfortable condition, and to 
prevent the loss of any manure. The ewe and 
wether hogs ought, throughout this month, as 
throughout November, to be kept folded on turnips. 
The ewes should continue to be on grass; but, dur- 
ing snow or hard frost, they must receive an allow- 
ance of hay; and should any of the forward ewes 
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lamb, they must be better kept than before, and re- 
ceive a plentiful allowance of cabbages or turnips. 
During very severe weather, sheep should be brought 
under shelter. Horses, in consequence of the short- 
ness of the days and the occasional inclemency of the 
weather, cannot at present work full time; and may 
be kept on a modified allowance of straw and corn. 
Colts should be kept in their yard or paddock, on 
straw and an allowance of green food. All swine 
ought to be kept well littered, so as always to be 
perfectly clean, and to have their skins of a bright 
and healthy appearance ; and all fat swine, in parti- 
cular, should be kept thoroughly tidy, and constantly 
littered up to their belly. 

All lands designed for either fallow-crops or bare 
fallow ought, in ordinary circumstances, to be so 
tilled before the end of December as to be laid out 
to enjoy the pulverizing, cleaning, and mellowing 
effects of the winter’s frosts. The labours of the 
barn must’ be so attended to throughout the month, 
as to furnish the requisite supplies of fodder and ht- 
ter. A supply of pulled and carted turnips ought to 
be stored under a shed or in some other suitable 
place, as a preparation against the sudden or pro- 
longed assaults of snow or tempestuous weather. 
The hedgers and ditehers ought to be constantly at 
their appropriate work throughout December, so as 
to be disengaged for other labour in spring. In 
weather unsuitable for ploughing, the carts ought to 
be constantly at work in taking home marl, chalk, 
clay, and ditch-earth, and in removing farm- yard 
manure into heaps on the fallow-fields. Water- 
meadows may be flooded, improved, and extended ; 
and the operose labours of draining may be con- 
tinued. 

The Kitchen Garden.—The produce of the kitchen 
garden available for December comprises turnips, 
carrots, parsnips, beet, cabbages, cabbage-sprouts, 
borecoles, savoys, broccoli, cauliflower, potatoes, 
garlic, onions, leeks, eschalots, rocambole, radishes, 


| horse - radish, parsley, spinach, celery, cardaons, 


thyme, scorzonera, lettuces, sage, marjoram, sea- 
kale, water-cresses, endive, salsafy, and sorrel.— 
In December, remove all decayed leaves from cauli- 
flower plants in frames; remove all pots of early 
purple broccoli into a frame, a pit, or a shed; sow 
successions of small salad herbs; sow a few lettuces 


| Ona warm south border ; give air to lettuce-plants in 


frames ;_sow short-top radishes toward the end of 
the month; sow pease and beans in warm or well- 
sheltered ground; try a sowing of carrots on a warm 
border ; earth up celery on a mild day, and when 
the soil is dry ; tie up large endive plants to blanch; 
earth up ecardoons to blanch; earth up artichokes, 
or cover them with litter; defend mushroom-beds 
from frost and rain, and keep over them a covering 
of clean straw a foot thick; make an asparagus 
hotbed for affording a supply late in winter and early 
in spring; and dig and trench all vacant spaces of 
the kitchen garden ground. 

The Fruit Garden.—The home-grown fruit avail- 
able for use in December comprises walnuts, chest- 
nuts, almonds, filberts, hazel-nuts, apples, pears, 
quinces, strawberries, services, and medlars.—In 
December, prune into regularity any standard fruit- 
trees which require the application of the knife; 
prune vines, plum-trees, cherry-trees, pear- trees, 
and apple-trees, on walls and espaliers; remove 
moss and cracked bark from the stems and branches 
of fruit-trees; protect the roots of newly-planted 
fruit-trees from frost; support with stakes all such 
recently-planted fruit-trees as are liable to be dam- 
aged or overthrown by high winds; dig manure into 
such fruit-tree borders as have a poor soil or are in 
an exhausted condition ; transplant, in open weather, 
any young fruit-trees which it is still thought de- 
sirable to remove; make new raspberry plantations 
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in open weather; look over the fruit in the fruit- 
room; and destroy all chrysalides which can be found 
under the copings of walls and gates, or in any other 
situation in or near the garden. 

The Flower Garden.—In December, protect choice 
plants in the open ground from frost, snow, and heavy 
rain ; afford special protection, and give alternations 
of covering and exposure, to potted aurieulas, potted 
carnations, and other plants in pots, frames, under 
glasses, and in specially sheltered situations; place 
a succession of hyacinths, polyanthi-narcissi, Persian 
irises, early dwarf tulips, and other similar bulbs in 
water-glasses ; give occasional protection to beds of 
hyacinths, tulips, anemones, and ranunculuses, in 
severe weather; give careful attention to tender 
seedlings; protect the roots of the finer kinds of 
newly-planted shrubs and trees; prune such orna- 
mental shrubs as require the application of the knife; 
take up the suckers of roses and other flowering- 
shrubs, and plant them in a nursery-bed; dig, in 
open weather, the borders, beds, and figured com- 
partments of the lawn and the parterre, the clumps 
and expanses of the shrubbery, and such grounds or 
spots as are intended for new plantations of trees, 
shrubs, or flowering-plants ; prepare some composts, 
and bring home materials for preparing more; plant 
hedges of hawthorn, elm, hornbeam, beech, privet, 
barberry, blackthorn, elder, or any other kinds of 
deciduous shrubs; and plash or lay down such 
hedges as have become open and inefficient at bot- 
tom, and tall, coarse, and irregular at top.— Young’s 
Farmer's Calendar.—Low’s Elements of Agriculiure. 
—The Farmer’s Almanac.—The Gardener's Gazette. 
—Loudon’s Encyclopedia of Agriculture.—Marshall’s 
Reports.—The Gardener's Magazine.—Mawe’s Gar- 
dener’s Calendar.— The Gardener’s New Calendar.— 
The Knowledge Society's British Husbandry. — 
Keith’s Botanical Lexicon.— Adam's Roman Anti- 
quities.— Buffon’s Natural History. 

CALENDULA. See Mariconp. 

CALF. The offspring of the cow. The vari- 
eties of the calf, the modifications of its consti- 
tution achievable by the art of breeding, and 
the accidents to which it is subject in the foetal 
state and in the process of birth, are discussed 
in the articles Cattite, Cow, Brerpine, Axor- 
TIoN, and Parturition. Some means of ascer- 
taining the pregnancy of cows at an early period 
of their gestation, or of closely calculating the 
number of calves which will in one season be 


produced by a herd of cows, would be of consid- 


erable practical advantage to farmers who keep 


a large breeding stock. A common rule is to 
reckon every cow pregnant who does not return 
to the bull for six weeks after being bulled; but 
this rule is exceedingly fallacious, and might 
mislead a farmer to overestimate the number of 
his pregnant cows to the egregious degree of 
more,than one half. A method has been sug- 
gested by a very able and experienced veterinary 
surgeon as easy and conclusive,—that a person 
may, at a very-early period of a cow’s gestation, 
place his ear close to her flank, and hear the 
double pulsation of the foetus; but this method 
has been pronounced by eminent judges who 
have tested it a mere delusion,—not the slight- 
est intimation of the existence of the foetus be- 
ing perceptible by any ordinary ear. Nay, says 
Earl Spencer, “I have tried the use of a stetho- 
scope, but from want of practice in the manage- 
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ment of the instrument, or from some other 
cause, I have with this also been equally unsuc- 
cessful. I have also seen a surgeon, well ac- 
customed to the use of a stethoscope, try it 
and fail as completely as myself.” Other me- 
thods have been proposed ; but mest or all are 
subject to the very grave objection of a liability 
to cause abortion. The method of punching the 
cow in the flank, indeed, is quite conclusive, and 
|| unless when performed with unnecessary violence, 
is perfectly safe; but it cannot be practised un- 
til a cow has been at least six months preg- 
nant, and it is therefore of very small practical 
value. 

A method of proximately calculating the num- 
ber of calves which any herd of cows will produce 
in a season was based on observation, and after- 
wards put to the test by Earl Spencer. He noted 
| fifty cows in succession who did not return to 
the bull within six weeks; he then noted how 
many of these went seven weeks, eight weeks, 
nine weeks, and so on to twenty-one weeks ; and 
| he repeated his observations upon seven other 
_ series of fifty cows each, till his facts included 
| four hundred bulled cows who did not within 
| six weeks return tothe bull. The following table 
| exhibits the results. 


6 7 8 9 1012 1213141516 17 182183 8 
50 45 41 39 38 37 34 33 32°32) 30) 29) 29° 28 26 26 
50 44 85 33 32 80 28 27 27 27 26 26 26 26 25 23 
50 41 38 86 31 31.30 29 28 27. 27 27 27 26 25 17 
50 45 41 36 34 31 86 27 26 26 26 26 26 24 20 16 
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400 357 383 305 292 283 272 255 245 241 235 232 232 221 202 181 

He next made observations upon one thousand 
bulled cows, in five series of two hundred cows 
each, with the view of ascertaining the propor- 
tion of that number who should not within six 


weeks return to the bull. The results were as 


follow. 

Bulled. 3 weeks. 4 weeks. 5 weeks. 6 weeks. 
200 158 115 107 87 
200 137 92 85 71 
200 142 87 80 72 
200 148 94 81 78 
200 139 87 74 63 

1000 724 4795 437 371 


Earl Spencer, in order to test these tables, found- 
ed upon them a number of calculations as to the 
probable number of live calves he should have in 
a season from each of several herds of cows, and, 
in every instance, found the calculated number 
| to be remarkably near the actual number pro- 
| duced. For example, he calculated on the 22d 
| of October, 1838, that he should have 48 live 
| calves previous to the Ist of August, 1839, and 
he had 49; and he calculated, on the 24th of 
January, 1839, that he should have 53 live calves 
previous to the 1st of November, 1839, and he 
had 55. The principle of his calculation is very 
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obvious, and may, with much practical advan- 
tage, be adopted by every farmer who possesses 
a considerable breeding stock. “Taking the 
first table,” says the Earl, “I divided the sum 
total of the cows in calf by the sum total of the 
numbers in each of the previous columns, and 
the decimals which will be the product of such 
divisions will show the probability of a cow prov- 
ing in calf who shall not have returned to the 
bull at the end of each week respectively. This 
process I apply to ascertain the probabilities in 
the other table. Ithen multiply the number of 
cows who have gone twenty-one weeks by the | 
decimal belonging to this column; the number 


who have gone eighteen weeks and not twenty- 


one, the number who have gone seventeen and 
not eighteen, and so on, by the decimals respec- 
tively belonging to these columns. JI add the 
products of these multiplications together, and 
the sum total gives the probability of the whole 
list: I mean it gives the probable number of 
cows who will prove in calf. From this must be | 
deducted the number who will probabl.: not pro- 
duce live calves, which will be about one in ten. 
With respect to the other table, I treat it in the 
same manner, and assume the probable number 
of cows to go six weeks as if they had actually 
gone that period, and add it to the first column 
of the first-mentioned table.” 

When a calf is born, the cow, by an instinctive 
prompting, ought instantly to lick off the slimy | 
or mucous matter with which it is covered ; and, 
in any instance in which she may seem disinclined 
to do this, she may readily be coaxed to it by 
the sprinkling of a handful of common salt over 
the calf. If, after the calf is cleaned and has be- 
gun to suck, the navel-string should continue to 
bleed,a ligature ought to be fastened round it very 
near, but not in contact with the belly. If the 
place at the division of the cord should be un- 
usually sore, it must not, by any means, be 
touched with any caustic application, but ought | 
to be dressed with a little tow, dipped in Friar’s | 
balsam, made fast with a bandage, and renovated | 
every evening and morning. An inflammatory © 
state of the navel, in some instances, is after-_ 
wards induced; but this will be noticed in the | 
article Navet-Inn. . 

Many persons, even with the sanction of so 
experienced and popular a writer as Clater, take | 
away about a quart of the beastings or first milk 
of the cow before permitting the calf to suck ; 
and not a few of these give the calf, as its first | 
aliment, about half-a-pint of lukewarm gruel. | 
But, in every instance, whatever subsequent | 
treatment may be intended, the calf ought to re- | 
ceive, not only the first beastings, but the whole 
of the milk until it becomes perfectly fit for 
dairy use. The first milk possesses an aperient 
power of clearing away the glutinous feces which | 
had accumulated in the intestines of the foetus, | 
and which obstruct the due performance of the 
intestinal functions of the calf, and exert a ten- 
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‘dency toward the origination of disease ; it also 


possesses a peculiarly nutritive power, and a 
strongly viscid condition, well adapted and most 
evidently intended for the early invigoration and 
support of the young animal; so that to with- 
hold it is to contravene the wise provision of the 
all-beneficent framer of the animal economy, 
and to incur the certain hazard of damaging the 
young animal’s health, and seriously diminishing 
its value. “Nature,” remarks Mr. Marshall, 
“has evidently prepared milk of a peculiar qual- 
ity for the infant calf; and this milk is useless in 
the dairy: it is therefore doubly good manage- 
ment to suffer the calf to remain at the teat, un- 
til the milk becomes useful in the dairy; which 
it usually does in two or three days. But al- 
though it becomes, to general appearance, simi- 
lar to that of a cow which has been longer in 
milk, it is highly probable that it is still singu- 
larly adapted to the yet infant state of the calf. 
In the suckling-houses round the metropolis, it 
is well understood, that putting a young calf to 
a cow which is old in milk, will throw it into 


| scouring.” 


The destination of calves, whether for early 


| slaughter, for fattening into fine condition on 


milk, or for rearing to maturity in connexion 
with either grazing or the dairy, must depend 
partly on a farmer’s notions: of stock-manage- 
ment, partly on the character and economics of 
his farm, and very largely on his comparative 
distance from a good veal market. In dairy dis- 
tricts, many female calves and almost all male 
ones are slaughtered when very young,—most of 


| them when only one or two days old. Yet the 


flesh of all unfed or but slightly fed calves is both 
unpalatable and unwholesome, and is popularly 
denounced by the Lowland Scotch as “slink 


| veal,” and sarcastically, known among the Irish 
_ bogtrotters as “staggering bob,” and is prohib- 
| ited from use, on pain of civil penalty, among 
| both the Swiss and the French. In pastoral dis- 
_ tricts, especially such as are far from markets, 
| calves require to be carefully reared as grazing- 


stock, and therefore incur small hazard of being 


| hurriedly surrendered to the slaughter; and in 
| many a dairy district, where their existence is 


at present. tolerated only for the sake of milk, 
and where it is generally brought to a very 
speedy termination, they might, with a little 
better management, be made good food and the 
occasion of fair profit. So very competent a judge 
as Mr. Aiton of Hamilton does not hesitate to 


| say, respecting the early slaughtering of calves 


in so fine a dairy district as that of Strathaven, 


| “This is certainly bad economy,—for as milk can 


not be turned to more profitable account than in 
feeding calves till they are from four to six weeks 
old, it must be bad management to kill any of 
them when only a few days old. Veal, when mo- 
derately fat, is an excellent species of animal 
food, and can be brought to market with greater 
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of calves is a simple and easy process ; and as the 
milk of a cow should not be used as human food 
till a week after she has calved, and as milk can- 
not be more profitably used than in feeding 
calves for a few weeks, it betrays great ignorance 
and want of economy to kill any of them till 
they are fed on the milk of their dams for at 
least four weeks. 


in these countries will taste the milk of a cow, 
till about a week after she has dropped her calf.” 
As a general rule, however, every farmer ought 
to calculate whether the milk of his cows will 


yield the largest returns when used for butter, | 


for cheese, for veal, or for pork and bacon; and 


will find a large element in his calculations for | 


veal, or for the milk-fattening of calves, to be 
nearness to a market in which veal brings good 
prices and is in steady request. 
be safely removed from place to place only by 


carriage ; and when the distance to a good mar- | 
ket for them is great, the expense of carriage | 


may decidedly counterbalance the profits of sale. 
So powerfully does the mere circumstance of dis- 
tance from market control the uses of milk in 


the districts around London, that the whole | 
country, as far as the influence of the London | 
market can be felt, is divided into successive | 


zones for respectively milking, calf- fattening, 
butter-making, cheese-making, and pork-fatten- 
ing. The zone immediately around London, to 


the breadth of about eight or ten miles, is de- | 


voted to the supply of the metropolis with milk ; 


the next zone, to the’ distance of from ten to | 
thirty miles from London, is devoted to the suck- | 
ling of calves and lambs, for the supply of veal | 
and lamb; the third zone, to the distance of | 


from thirty to seventy or eighty miles from Lon- 
don, is devoted to the supply of fresh butter; 


and the districts beyond the third zone are | 
partly of miscellaneous character, partly con- | 


trolled by nearer markets, and partly devoted to 
the supply of bacon and ham. 
Every farmer within the suckling district for 


the supply of veal to London, keeps from six | 
cows to upwards of a dozen, and employs all their | 


milk in the feeding and fattening of calves. He 
sells cows which cease to give milk, and buys 
others which are far advanced in pregnancy ; 
and thus contrives to have a constant and nearly 


uniform flow of milk. If his cow-house be single, | 


This is generally done in | 
France, Belgium, and Holland; and no person | 


Fat calves can | 
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it is fitted up with a range of calf-pens behind | 


the cows; and if it be double, it is occupied 
with pens, from end to end, along the middle. 
The pens are boarded enclosures, merely large 
enough to allow the calves to turn themselves, 
four feet high, floored with pierced boards, 
raised at least one foot above the earthen floor, 
and provided with a small box or manger, to 
contain some chalk as a remedy against fever. 
The stages used in Gloucester for pail-fed calves, 
are pronounced by Mr. Marshall to be of “an 


admirable construction,’ and described as fol- 


————— 
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lows:—“The house or room-stead in which a 
stage is placed, measures twelve feet by eight. 
Four feet of its width are occupied by the stage, 
and one foot by a trough placed on its front, 
leaving three feet as a gangway, into the middle 
of which the door opens. ‘The floor of the stage 
is formed of laths, about two inches square, lying 
lengthway of the stage, and one inch asunder. 
The front fence is of staves, an inch and a half 
in diameter, nine inches from middle to middle, 
and three feet high ; entered at the bottom into 
the front bearer of the floor, (from which cross 
joists pass into the back wall,) and steadied at 
the top by a rail, which, as well as the bottom 
piece, is entered at each end into the end wall. 
The holes in the upper rail are wide enough to 
permit the staves to be lifted up and taken out, 
to give admission to the calves, one of which is 
fastened to every second stave, by means of two 
rings of iron joined by a swivel, one ring playing 
upon the stavesthe other receiving a broad lea- 
ther collar, buckled round the neck of the calf. 
The trough is for barley-meal, chalk, &c., and to 
rest the pails on. Two calves drink out of one 
pail, putting their heads through between the 


| Staves.” 


The best method of treating a calf with the 


view of fattening it, is to feed it entirely on milk 
fresh from the cow, either by allowing itself to 
suck her, or by drawing off the milk and admin- 


istering it in apail. The allowing of the calves 


| to suck was at one time the general method, and 


is still the prevailing practice of some districts ; 
and it is frequently vindicated on the ground of 
its causing a free secretion of saliva, and in con- 
sequence occasioning a readier digestion and a 
more rapid growth. But the abundant secretion 
of saliva can easily be promoted, in the pail-feed- 
ing method, by placing an artificial teat in the 
calf’s mouth while feeding, and by preventing 
him from taking up the milk with unnatural 
haste. The fixing of a piece of clean leather, 
about three inches in length, to the bottom’ of 
the pail, the placing of the dairymaid’s finger in 
the calf’s mouth, or any other similar contriv- 
ance to act in the manner of a teat, will cause a 
perfectly sufficient flow of saliva simultaneously 
with feeding; and, by keeping a lump of chalk 
constantly within the animal’s reach, he will at 
all times, by licking it, be induced to swallow 
much saliva which would otherwise drop from his 
mouth and be lost. Even though the sucking 
method were considerably the best for the calf, it 
acts very injuriously on the lactiferousness of the 
cow, and occasions a great ultimate loss. A good 
cow yields more milk than can be consumed 
by a young calf, and she soon becomes so fond of 
the calf that she will not yield her milk to the 
dairymaid; and unless her udder be completely 
emptied at every milking, she suffers a gradual 
diminution in the lactic secretion, and will ne- 
cessarily and somewhat rapidly yield less and 
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less till she become quite dry. But, in the pail- | given to the calves scalding hot,—as hot as the 


feeding method, every cow is made to produce 
milk as amply and prolongedly as possible; every 
calf receives enough of milk for its sustenance, 
and no more; a feeble calf does not occasion a 
diminution of milk in one cow, and a strong calf 
can be fed partially or wholly with the milk of a 
second cow; and any calf, reared for stock, may 
be weaned by degrees, or have other food slowly 
and increasingly substituted for milk, so as to 
prevent injury to its stomach from a too sudden 
change of food. 

A singular practice which prevails in some 
great suckling districts, renders the first stage of 
pail-feeding somewhat critical. . Multitudes of 
calves which are fed and fattened in the suck- 
ling districts, are brought to them, by profes- 
sional calf-dealers, from the dairy districts; and 
the animals are, in many instances, carried from 
so great a distance and in so injurious a manner, 
as to be half-dead on their arrival. They are con- 
veyed on flat, shallow carts, their four feet tied 


together, their heads hanging over, and their | 


stomach, for whole days, unrefreshed with food 
or drink; and, when they arrive, some die, and 
most require to be carefully nursed, and very 
gently treated. “If they are allowed to satisfy 
their appetite at first,” says Mr. Rham, “they 
invariably scour, that is, purge violently and die. 
If the strong astringent medicine sold in the 
shops for the scouring in calves is given to them 
in this weak state, it only accelerates their death. 
The best remedy is to boil the milk for them, and 


give them little at first; to mix some starch or | 
arrow-root with it, and to give them a raw egg | 


beat up in milk. This restores the strength of 


the stomach, and generally cures them. When | 


the calf begins to thrive on the milk which he 
sucks, or which is given him warm from the cow, 
nothing more is necessary than to keep him ex- 
tremely clean and dry, to give him plenty of air, 
but not much light, and never to disturb him 
between his meals.” 

Some calf-suckling farmers give two meals of 
milk in the day, and others give three. Some 
give the milk sparingly at first, in order to whet 
the appetite, and prevent a loathing of food; and 
others give a plentiful supply from first to last, 


and merely use care not to allowa surfeit. Some, | 
in order to produce superior flesh and a high de- | 
gree of fattening, feed the young calves on the | 


first-drawn milk, which contains a larger pro- 


portion of serum than the last-drawn milk, and © 


feed the more advanced calves increasingly on 


the last-drawn milk, till they receive, for a time, | 


that of two or even three cows ; and a few, in order 
to prevent scouring, and economize the profits 
of feeding, feed all calves on artificially heated 
milk, and rearing calves on heated milk deprived 
of its cream. An extraordinary instance of the 
latter, in the vale of Gloucester, is mentioned by 
Mr. Marshall. “In the practice of the first 
breeder in the vale,” says he, “the milk was 


dairy-girl could bear her hand in it. The lips 
of the calves were not unfrequently injured 
by it. His reasons for this practice were, that 
the heat of the milk prevented the calves from 
scouring, made them thrive, and enabled him to 
put his rearing calves to skim milk, immediately 
from their being taken from the cow, or at least 
two or three days old. They never tasted ‘best 
milk’ after they were taken from the teat at that 
age.” 

Some calf-feeders mix eggs with the milk given 
to advanced fattening calves, others mix meal 
with it, and others try different though similar 
methods of increasing the amount of assimilated 
nourishment ; and not a few, when milk is scarce, 
give wholly or partially, as substitutes for it, a 
mixture of warm milk and meal and water, a 
mixture of linseed jelly, hot water, and hot milk, 
a mixture of powdered oil-cake and warm milk, 
or even so monstrous a medicament as balls of 
meal and water with a little gin? But all such 
artificial methods are at once unnatural to the 


| animal’s habits, deteriorating to its flesh, and 


unprofitable to the owner. Whenever thoroughly 
good milk is not quite abundant, some of the 
largest and best fattened calves ought immedi- 
ately to be sold, and all the rest fully fed on 
milk. “The whole secret of fattening calves for 
veal,” says Mr. Aiton, “is to give them, after 
they are three or four weeks old, abundance of 
milk, keep plenty of dry litter under them in 
their stalls, let them have the benefit of good air, 
moderate warmth, and be nearly in the dark.” 
Calves acquire the condition of prime veal in 
the course of from eight to twelve weeks, or, on 
the average, in about ten weeks. A good fat- 
tened calf usually weighs from 17 to 20 stones, 


_ of 8 lbs. each, and usually sells, in Smithfield 


market, at from 4s. 6d. to ds. 6d. per stone. Yet 
the largest and heaviest does not always fetch 
the most money; for a calf of 14 or 15 stones, if 
of the proper age, and thoroughly fat, often sells 
for a shilling or two more per stone than a calf of 


from 20 to 30 stones. Some farmers, however, 
are of opinion that, as a calf grows and fattens 
faster, and requires less milk, after ten weeks of 
age than before, one calf of 25 stones will really 
yield a larger clear profit than two calves of each 
15 stones; especially as the former case involves 
only one prime cost and one sale commission, 
while the latter involves two prime-costs and 
two sale-commissions. But both the absolute 
and the comparative profits are greatly modified 
by the manner of feeding, the distance from mar- 
ket, and the particular breed to which the fat- 
tened calves belong. The profits in the vale of 
Strathaven are far superior to those of the 
Liverpool and the London districts ; and they ap- 
pear to be affected, partly by the arelltny of the 
breed, and chiefly by the method of fattening ; 
the profits of the hither side of the London dis- 
trict are necessarily greater than those of the 
further side; and the profits of a breed which 
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produces whiteness as well as firmness in the veal 
are aways greater then those of inferior breeds,— 
butchers always giving the best price for the 
whitest flesh, and being in the habit of judging 
of the colour from the inspection of the interior 
of the mouth and the white of the eyes. 

When calves are intended to be reared as 
stock, all males which are not well formed, and 
all females which have not a broad pelvis and a 
perfect udder and teats, ought to be rejected ; 
and at the end of a month, all the selected males, 
not designed to be reared as bulls, ought to be 
castrated. Wherever milk is in low request for 
the market or the dairy, all calves will be reared in 
the best possible manner by being allowed to run 
during a year with their dams ; but wherever milk 
is valuable, they must be sooner or later weaned, 
—in some districts at the end of a few days, and 
in others, at the end of a few weeks,z—-yet they 
ought, in all circumstances, to suck the dam till 


her milk becomes fit for the dairy, and after- | 


wards to receive as much congenial nourishment 
as if they were allowed to grow up by sucking. 
A cow’s milk is the natural provision for the 
rearing of a calf, and contains a large proportion 
of highly nutrient principles; and any calf which 
is not reared, either on the milk itself or on food 
similarly and equally nutritive, is certain to be- 
come an ill-thriven and ungainly adult. A com- 
mon method, in districts where milk is but of mod- 


erate value, is, for about a month, to feed the calf | 


wholly with the cow’s milk from a pail,—for an- 
other month, to withhold a portion of the milk, 
and substitute linseed jelly or thin watergruel, 
—for the third month, to substitute a portion of 
skimmed milk for the cow’s milk,—for the fourth 
month, to substitute skimmed milk wholly for 
the cow’s milk,—and after the close of the fourth 
month, to feed wholiy on the most tender kinds 
of herbage or other provender adapted to the 
general stock. But in districts where milk is 
highly valuable, substitutes for portions of it 
must be early and constantly given; and among 
the most approved of these are watergruel, hay- 
tea, linseed jelly, turnips sliced in skimmed milk, 
and turnips and carrots boiled with cut hay and 
given warm. The treatment of calves subsequent 
to weaning necessarily depends on the nature of 
the farm, or the particular kinds of food which it 
supplies.—The diseases to which calves are most 
subject will be noticed in the articles CostIvENEss, 
Drarru@a, and Navet-Inn; and the particular 
qualities of their flesh will be noticed in the 
article Veau.— Mortimer’s Husbandry.— Buffon’s 


Natural History.— Journal of the Agricultural | 


Society of England—Papers of Mr. Aiton and Mr. 
Main in Quarterly Journal of Agriculture —Mar- 
shall’s Rural Economy of Gloucestershire —Mar- 
shall’s Rural Economy of Yorkshire—The Farmer's 


Magazine.—Clater’s Cattle Doctor —Sproule’s Trea- | 


tise on Agriculture.— Youatt on Caitle.—Rham’s 
Dictionary of the Farm—Low’s Elements of Agri- 
culture.—Blaine’s Veterinary. 
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CALINEA. 


CALINEA. An ornamental, climbing, tropi- 
cal plant, of the dillenia tribe. It is called by 
some botanists Calinea scandens, by others Dolvo- 
carpus calinea, and by others Tetracera ca!inea. 
It is a native of Guiana, and was introduced, 
about twenty-five years ago, to the hothouses of 


Britain. It usually grows to the height of about 
ten feet. Its flowers are yellow ; and its fruit is 
poisonous. 


CALKINS. Thin and sharp elevations of the 
hinder part of horses’ shoes, designed to prevent 
slipping in frosty weather. Calkins, as they are 
frequently made, strongly tend to strain the foot 
and damage the back sinews; and they ought to 
be shaped somewhat like the point of a hare’s ear, 
and so adjusted as to maintain an equal distri- 
bution of the horse’s pressure over the whole sur- 
face of the foot. 

CALLA. A genus of ornamental herbaceous 
plants, of the order aroideze, The Ethiopian spe- 
cles, Calla Zithiopica, was introduced to Great Bri- 
tain from the Cape of Good Hope in 1731; and 
is now one of our best known and most popular 
half-tender house-plants. Kunth and some other 


| modern botanists call it Richardia Aithiopica ; 


many of the gardeners of a former period called 
it Ethiopian or African arum; and not a few of 
the popular flower-fanciers of the present day 
call it the Egyptian lily. Its root is fleshy, tu- 
berous, and covered with a thin brown skin, and 
sends down many strong fleshy fibres. Its leaves 
rise in clusters, on footstalks more than a foot in 
length, and are eight or nine inches long, shaped 
like the point of an arrow, terminating in an 
acute backward-turned point ; they are succulent, 
and have a shining green colour; and before the 
old ones decay, young ones, which advance in 


| height during all the winter, are produced. The 
| floral footstalk rises from among the leaves to 


the height of about a yard from the ground or 
‘pot; it is thick, smooth, succulent, and of a shin- 
ing green; and it terminates in a single hood or 
spatha, with enclosed spadix and flowers. The 
hood or spatha is twisted at the bottom, but 
spreads open at the top; it is of a pure white 
colour, and seems, at a little distance, to possess 
considerable resemblance to a white lily ; and, 
though no part whatever of a corolla or true 
flower, it forms a chief beauty of the plant, and 
is popularly regarded as the flower. The spadix 
or club is situated in the centre of the hood, and 
has a herbaceous yellow colour; and the true 
flowers are situated on the spadix, and are small 
in size and herbaceous yellow in colour, and are 
so closely packed together, that the stamens can 
scarcely be distinguished from the pistils with- 
out the aid of a microscope. The fruit consists 
of roundish, fleshy berries, compressed on two 
‘sides, and each containing two or three seeds ; 
and these succeed a portion of the flowers, situ- 
ated on the top of the spadix. The bloom usually 
appears from January till’ May, and can some- 
times be prolonged till November. The plant is 


CALLIOPSIS. 


generally treated, in every part of Britain, as de- 
cidedly tender, and requiring greenhouse heat ; 
but, throughout the south of England, and in 
some other districts, it will stand all the year in 
the open ground, with no more attention than is 
usually given to fine hyacinths and anemones.— 
The perforated species, Calla pertusa—called by 
Linneus Dracontium pertusum—is a curious, 
evergreen, hothouse creeper, of about six feet in 
length ; it was introduced from the West Indies 
about the middle of last century ; its leaves are 
acrid,—and, when fresh gathered, and applied to 


the skin, they inflame and slightly blister,—and _ 


they are used, by the natives of Demerara, as a 
remedy for dropsy—The marsh species, Calla 


palustris, is a small, hardy, ornamental aquatic, | 


half a foot in height, and a native of North 
America.— Two species were introduced, not 
many years ago, from China. The name calla 
is formed from a Greek word, and means “ beau- 
tiful.” : 

CALLICARPA. A genus of ornamental shrubs, 


of the verbena tribe. The American species, Cal- — 
licarpa Americana, isa native of Virginia, Caro- || 


lina, and other parts of America, and was intro- 
duced to Britain in 1724. It has a half-tender 
habit, and usually grows to the height of about 
six feet. Its young shoots and its leaves are 
covered with a kind of woolly matter, and have 
a hoary appearance. 
pointed, beautifully serrated, and’ about three 


inches in length; and they stand opposite by | 


pairs, on moderate footstalks. Its flowers are 
produced in whorls round the twigs, at the de- 


Its leaves are roundish, | 


flexion of the leaf-stalks; they have a reddish- | 
purple colour, and appear in June and July; | 


and though individually small and inconspicuous, 


they make a fine appearance in the whorls, and | 
combine with the leaves and the habit of growth | 


to give the shrub a singular and very interesting 
appearance. 


Its berries are succulent ; they are || 
at first red, and then ripen to a deep purple; and | 


their handsome appearance gives the name calli- | 


carpa, signifying “ beautiful fruit,” to the whole 


genus.—EHleven other species, all evergreen and | 
very tender, have been introduced from Jamaica, — 
China, and the East Indies; and about a dozenad- | 


ditional species have been scientifically described. 
The timber of some one of the species is much 
used for making charcoal, in the higher provinces 
of Hindostan; and its root possesses some cele- 
brity among the natives as a remedy for certain 
cutaneous complaints. : 
CALLIOPSIS. A genus of hardy, herbaceous, 
ornamental plants, of the sunflower division of the 
composite order. 
and was formerly included in that genus; and 
it takes the name of calliopsis, which signifies 
“most beautiful eye,” from the very elegant 
appearance of its composite flowers. The two- 
coloured species, Calliopsis bicolor—formerly Co- 
reopsis tinctoria—is a hardy annual from Arkansa, 
introduced in 1822; it grows to the height of 


It is nearly allied to coreopsis, _ 


[1 
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nearly a yard, and carries yellow flowers from 
May till August; andit is one of the most showy 
accessions which have, for many years, been 
made to our stock of hardy annuals. A variety 
of it, C. b. atrosanguinea, produces dark blood- 
coloured flowers; and the florets of this variety 
are used by the natives of North America for ex- 
tracting a reddish dye.—Atkinson’s species is a 
hardy annual, with sulphur-coloured flowers, from 


_ Colombia. Drummond’s species is a hardy annual, 


with brown-spotted reddish yellow flowers, from 
North America. The palmate and the roseate 
species are hardy perennials, with respectively 
yellow and red flowers, from North America. 
CALLISTACHYS. A genus of ornamental 
Australian shrubs, of the sophora division of the 
leguminous order. Four species, introduced dur- 
ing the ten years preceding 1825, are straggling 
evergreens, of from three to six feet in height, 
carrying yellow flowers from. June till August. 
The red-flowered species, or crimson callistachys, 
O. linearis, was introduced by seeds in 1840, and 
excited high expectation, but proved to have no 
pretensions to beauty. It is an erect shrub, with 
long, slender, glabrous branches, and dirty purple- 
coloured flowers. The long-leaved species, C. 
longifolia, was introduced about the same time 
as the preceding, and is fitted to make a good 
appearance in an open shrubbery or large collec- 
tion. Its leaves are each seven inches or up- 
wards in length, and give it a somewhat unique 
character ; and its flowers are large, and have a 
yellow and brown colour, and are produced in 
great profusion from the extremity of all the 
shoots. The name callistachys signifies “ a beau- 


| tiful spike.” 


CALLISTEMMA. See Curna-Aster. 
CALLISTEMON. A genus of ornamental, 
evergreen, Australian shrubs, of the myrtle tribe. 


_ It has a close affinity to the genera metrosideros, 


encalyptus, and leptospermum. About sixteen 
species, varying in height from five to ten feet, 
have been introduced ; and four or five other 
species have been described. All the introduced 
species are more or less beautiful; all require 
greenhouse culture, and are propagable by cut- 
tings; and two have green flowers, two greenish 
yellow, one pale yellow, and most of the others 
pink, crimson, scarlet, or other tints of red. The 
name callistemon alludes to the very elegant 
appearance of the stamina. 
CALLITRICHE,—popularly Water starwort. A 
genus of annual aquatic weeds, of the haloragis 
tribe. ‘Two species, the vernal and the autumnal, 
grow in the ditches of Great Britain, and are 
usually about three inches high ;. and a third 
species, the peduncled, grows in the ditches of 
Scotland, and is usually about a foot high. 
CALLITRIS. An evergreen, ornamental, Aus- 
tralian tree, of the cone-bearing tribe. The cy- 
prus-shaped species, C..cupressiformis, was intro- 
duced to Britain about twenty years ago; and it 
grows to the height of about twenty feet, and 


CALOPHYLLUM. 


has a handsome appearance, but is too tender for 
general open-ground culture. 
CALLUNA. See Huaru. , 
CALOCHORTUS. Agenusof elegant, tuberous- 
rooted, Californian plants, of the liliaceous tribe. 


Two species, C. macrocarpus and C. elegans, were | 


introduced in 1826; and three, C. venustus, C. 
splendens, and C. luteus, have been introduced 
since 1880. The graceful species, C. venustus, is 
now one of the most superb flowering plants in 
British gardens. Its stem is about 20 inches in 
height ; and the part of it which bears the flow- 
ers is comparatively long and slender, and has, 
towards the middle, two lanceolate leaves. 
calyx consists of three green, lanceolate sepals ; 
and its corolla has three ovate-oblong petals, of a 
beautiful white colour, with a red spot near the 
margin, and streaks of deep red. on a yellow 
ground, as also a pencil of hairs, toward the 
base. This species presents considerable resem- 


blance to C. macrocarpus and C. splendens, but | 
differs from the former by the absence of a green | 
rib on the petals, from the latter by the straight- 
ness and marking of its petals, and from both in | 
having white for the prevailing colour of its co- | 


rolla, while C. macrocarpus has purple, and C. 
splendens has lilac. The flowers on one stem 
rarely exceed two in number. The name calo- 
chortus signifies “ beautiful grass.” 

CALODENDRON, An ornamental, evergreen, 
Cape-of-Good-Hope tree, of the rue tribe. It 
forms a genus of itself, and takes for its specific 
name Capense. It has the reputation of being 
one of the most handsome trees of South Africa ; 
and its name signifies “the beautiful tree.” Its 
usual height is about forty feet ; its flowers have 
a pink colour ; and its fruit reser NR the chest- 
nut, but can peiden be brought to England un- 
Somacenl! This plant was introduced to Britain 
upwards of sixty years ago ; and is propagated by 
cuttings. 

CALOPHYLLUM. A genus of most beautiful 
evergreen, tropical, timber trees, of the guttife- 
rous tribe. The fibrous-leaved species, C. ino- 
phyllum, usually attains a height of about ninety 
feet, and is one of the most elegant and graceful 
trees in the world. It abounds in sandy soils on 
the coast of Malabar, attains a very large size in 
the island of Balambangan, and is common in 
many parts of the Indian archipelago ; and it was 
introduced to Great Britain in 1793. The inha- 
bitants of Java and other East Indian islands 
plant it around their houses, for the agreeable- 
ness of its shade, the beauty of its foliage, and 
the fragrance of its flowers. Its timber is supe- 
rior to that of most trees for every purpose which 
requires tortuosity and gnarledness. Its trunk, 
when wounded, exudes a yellowish viscid juice, 
which can be herwonall into gum. Its leaves are 
shaped somewhat like those of the water lily ; 
and are so ramified with high veins from their 
midrib as to seem multitudinously intersected 
with fibres. Its flowers have a snow-white col- 


Its | 


| 


| 
| 
| 
| 


ish 


our, and a most agreeable odour; and it is held 
in great veneration by the Hindoos, and offered 
on the shrines of both Sheva and Vishnoo. Its 
fruit is somewhat similar in appearance to a wal- 
nut; it has a bitterish and somewhat unctuous 
taste; and it yields an odoriferous fixed oil, 
which has the reputation of being an excellent 
external application for rheumatisms, and is 
much used in Travancore for burning in lamps. 
Two other species have been introduced to Bri- 
tain from India, and one from Bourbon; and the 
chief of these is noticed in the article CALABA. 

CALORIC. A name given, in chemistry, to that 
agent which produces the phenomena of heat and 
combustion. It is hypothetically regarded as a 
subtile fluid, the particles of which repel one an- 
other, and are attracted by all other substances. 
It is imponderable, and, by its distribution, in 
various proportions, among the particles of mat- 
ter, gives rise to the three general forms of gas, 
liquids, and solids. The particles of water, by 
losing caloric, have their cohesion so much in- 
creased, that they assume the solid form of ice ; 
by adding caloric, they again become fluid ; and 
by a still further addition, they are converted 
into vapour. 

Caloric exists in two different states—/ree or un- 
combined, and in a state of combination. In the for- 
mer condition, it creates the sensation of heat, and 
produces expansion in other bodies. The power 
which any body has of exciting the sensation of 
heat, and occasioning expansion, is understood by 
the expression of its temperature. This is supposed 
to vary with the quantity of free caloric in a 


given quantity of matter; a high temperature 
being ascribed to the presence of a large quantity 
of free caloric, and a low temperature to that of 
a small quantity. We are ignorant, however, of 
the extremes of temperature, and may compare 
it to a chain, of which a few of the middle links 
only are exposed to our observation, while its 
extremities are concealed from our view. 

The expansion of bodies is one of the most uni- 
versal effects of an increase of temperature. This 
| increase in bulk, however, is not the same in all 
| bodies. The same increase of temperature causes 


liquids to expand more than solids, and aériform 
bodies much more than either. On this princi- 
ple are constructed the various instruments for 
measuring temperature; since the degree of ex- 
pansion produced by caloric bears a sufficient 
proportion to its quantity to afford us the means 
of ascertaining it with tolerable accuracy. Our 
senses, it is obvious, are quite inadequate to 
afford us this information; for we compare our 
sensations of heat, not with any fixed or uniform 
standard, but with those sensations which we 
have had immediately previous. Hence, the 
same portion of water will feel warm to a hand 
removed from contact with snow, and cold to an- 
| other hand which has been heated before the 
fire. To convey precise notions of temperature, 
therefore, we are obliged to describe the degree 
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of expansion produced in some one body which 
has been previously agreed upon as a standard of 
comparison. The standard most generally adop- 
ted is quicksilver, which is contained in a glass 
ball, terminating a long, narrow tube. This in- 
strument is called a thermometer. If quicksilver, 
or indeed any other substance except the gases, 
suffered equal expansion by equal increments of 
the calorific power, then this instrument would 


be perfect ; but the same increase of bulk is not | 


effected in the same liquid or solid, at all tem- 
peratures, by adding similar quantities of heat ; 
for bodies expand, by equal increments of caloric, 
more in high than in low temperatures, because 
the force opposing expansion is diminished by 
the interposition of caloric between the particles 
of bodies; and, therefore, when equal quantities 


of caloric are added in succession, the last por- | 
tions meet with less resistance to their expansive | 


force than the first. In gases, on the contrary, 
which are destitute of cohesion, equal increments 
of heat appear to be attended with equal aug- 
mentations of bulk. See the article THERMoME- 
TER. 

The tendency to an equilibrium is a characteris- 
tic of free caloric. Any number of different bo- 
dies, unequally heated, when exposed in an apart- 
ment to the same temperature, gradually arrive 
to an equality of temperature. It is in obedience 
to this law, that we experience the sensations of 
heat and cold when we touch bodies which are 
warmer or colder than ourselves. There exists 
much diversity in the rapidity with which differ- 
ent substances abstract caloric when in contact 


with a body in which it is accumulated. Com- | 


mon air and gases abstract it but tardily, while 
wood, stones, and metals acquire it more rapidly. 
According to their power of conducting it off 
under; these circumstances, bodies are divided 
into conductors and non-conductors of caloric ; and, 
in general, the power of conduction varies with 
the densities of bodies. But this tendency of cal- 
oric to an equilibrium is not established solely 
by the agency of intermediate bodies or com- 
munication. A part of it moves through the at- 
mosphere, like light, in right lines, and with im- 
measurable velocity, and has, therefore, been 
called radiant caloric. The comparative quanti- 
ties lost by radiation and by conduction may be 
approximated by observing what time it takes to 
cool any body through the same number of de- 
grees in air and iz vacuo. Thus Dr. Franklin 
imagined he had ascertained that a body, which 
requires five minutes to cool ¢ vacuo, will cool 
in air, through the same number of degrees, in 
two minutes. Count Rumford’s experiments, 
with a Torricellian vacuum, give the proportions 
of five to three. Radiant coloric passes only 
through transparent media, or free space. When, 
in its passage, its rays impinge upon the surface 
of a solid or a liquid substance, they are either 
reflected from it, and thus receive a new direc- 
tion, or they lose their radiant form altogether, 
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and are absorbed. In the latter case, the tem- 
perature of the receiving substance is increased ; 
in the former, it is unchanged. The nature of 
the surface of a body has been found to influence 
powerfully both the radiation and absorption of 
caloric. The energy of calorific emanation from 
a cubical tin vessel, coated with different sub- 
stances, and containing warm water (as deter- 
mined by the differential thermometer of Leslie), 
gave, with a covering of 


Lampblack, 100 
Isinglass, 75 
Tarnished lead, 45 
Polished iron, 15 


Tin-plate, gold, silver, ot or copper, “6 1 


Similar results were obtained simply by noting 


| the rates of cooling in vessels of similar shapes 


and capacities with various surfaces. Useful 
lessons have been derived from these discoveries. 
Tea and coffee pots, which are intended to retain 
their heat, are made of bright and polished me- 
tals; and steam-pipes, intended to convey heat 
to distant apartments, are kept bright in their 
course, but darkened where they reach their des- 
tination. The power of different surfaces to ab- 
sorb caloric was found, by coating one of the 
bulbs of the differential thermometer successively 
with different substances, and presenting it to an 
uniformly heated substance, to follow the same 
order as the radiating or projecting quality. 
With regard to combined caloric, it has been 
shown that solids, during liquefaction, imbibe a 
quantity of caloric, which ceases to be obvious, 
both to our senses and to the thermometer. The 
same is also true of solids and liquids in their 
conversion into vapours or gases; a portion of 
caloric, which is essential to the elasticity of the 


| new product, ceases to become apparent. When- 


ever this effect takes place, cold is said to be pro- 
duced ; by which we are only to understand the 
passage of caloric from a free to a latent form. 
The reverse of these phenomena has also been 
satisfactorily established; viz., when the density 
of bodies is increased, either by chemical or me- 


| chanical means, caloric is evolved. For example, 


a high temperature is produced by mingling cold 
sulphuric acid and water; metals become in- 
tensely heated by the augmentation of their den- 
sity through hammering; liquids, by becoming 
solids, or gases by conversion into liquids, also 
evolve caloric. A pound of water, condensed 
from steam, will render 100 pounds of water 50° 
warmer by 11°; whereas, a pound of boiling 
water will produce the same rise of temperature 
in no more than about 13°12 pounds; and, since 
steam and boiling water affect the thermometer 
in the same manner, this effect can be produced 
only from the existence of a much greater quan- 
tity of caloric in the former than in the latter. 
The sources of caloric are six; viz., the sun’s 
rays, combustion, percussion, friction, the mix- 
ture of different substances, and electricity. 
CALORIMETER. An instrument to measure 


| tain from Persia in 1714. 
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the capacity of a body for caloric, or its specific 
caloric. The thermometer measures merely the 
variations of temperature, or sensible heat. The 
body in the calorimeter is placed in the imner- 
most of three concentric vessels, the two outer 
ones containing ice; the quantity of water pro- 


duced by the cooling of the body a given number | 


of degrees, determines its specific caloric. This 
instrument was invented by Lavoisier and La- 
place. In the calorimeter invented by Rumford, 
water is used; the capacity of the body is deter- 
mined by the number of degrees which the tem- 
perature of the water is raised, in cooling the 
body a given number of degrees. 

CALOSTEMMA. A genus of very beautiful, 
tuberous-rooted, Australian plants, of the ama- 
ryllis tribe. The yellow-flowered and the purple- 
flowered species were introduced in 1819, and 
the white-flowered species in 1824; and the last 
is a plant of great elegance, blooming from Feb- 
ruary till March. Another species, called Cun- 
ningham’s, has been more recently introduced. 
All are treated in the same manner as other am- 
aryllideee. 

CALOTHAMNUS. A genus of ornamental, 
evergreen, Australian shrubs, of the myrtle tribe. 
Three species, CO. guadrifida, C. gracilis, and C. vil- 
Josa, were introduced in 1803; and one, C. cla- 
vata, in 1824; and all these have a height of 
about a yard, carry scarlet flowers from July till 
September, and are easily propagated from cut- 
tings. The name calothamnus signifies “a beau- 
tiful rod,” and alludes to the superb appearance 


of the branches, when covered with the scarlet | 


flowers. 


CALOTROPIS. A genus of ornamental, ever- | 


green tropical shrubs, of the swallow-wort tribe. 
The giant species, Calotropis gigantea—called by 
some botanists Asclepias gigantea—is a native of 
the East Indies, and was introduced to Britain 
before the close of the seventeenth century. It 
grows to the height of about six feet, and pro- 
duces white and purple flowers from July till 
September. Its flowers have a handsomely curved 
or contorted form, and give the name calotropis, 
which signifies “beautifully twisted,” to the 
whole genus. Its bark has a somewhat pungent 
property ; and when powdered, and mixed with 
margosa oil, is used in India as an external ap- 
plication for rheumatism. Its root is pale-col- 
oured, bitter, and somewhat pungent; and is 
administered in decoction, by the practitioners 
of India, as a gentle stimulant in cases of fever 
and dyspepsia. The milky juice is used by the 
Tamul practitioners as a cathartic. The whole 
plant is said to be poisonous to sheep and goats; 
and, with its light-coloured, downy, succulent 
leaves, is used in Mysore for tanning leather. 
The powdered flowers are sometimes employed 
by the native Hindoos to adulterate safflower.— 
The tall species grows to about the same height 
as the giant species; and was introduced to Bri- 
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CALTHA. See Marsu Martieoup. . 
CALTROPS,—botanically 7ridulus. A genus 
of trailing plants, of the bean-caper tribe. The 
earthy species, Oaltrops terrestris, is a common 
annual weed of Italy, Spain, and the south of 
France; and was introduced to Britain as a cu- 
riosity toward the close of the sixteenth cen- 
tury. It appears, beyond doubt, to be the plant 
mentioned in the Georgics of Virgil, under the 
name of tribulus; and it takes its English name 
of caltrops from the resemblance of its capsules 
to the calcitrapa or dangerous four-spined instru- 
ment which the ancients threw in the way of 
enemies, to annoy and impede their cavalry. It 
|_.grows among corn, and on most arable land, in 
its native countries; and gives great trouble to 
cattle, by wounding their feet with the strong 
prickles of its capsules. Its root is slender and 
fibrous; its stems are slender and hairy, and rise 
in groups of four or five from each root, and creep 
| flat along the ground to the length of about fif- 
_ teen or eighteen inches; its leaves are pinnate, 
|| each being composed of six pairs of narrow, hairy 
folioles, and they are produced from the joints of 
the stems; its flowers comprise five broad, ob- 
tuse, open, yellow petals, and are produced on 
short footstalks from the wings of the stems, and 
appear in June and July; and its capsules are 
roundish, five-cornered, and prickly, and divided 
into five parts, each of which has a transverse 
cell containing one or two seeds. The leaves of 
either this species or Zribulus lanuginosus, are 
employed, by some pharmaceutists, as a diuretic. 
Five other annual species, all more or less ten- 
| | der, have been introduced from Georgia, Jamaica, 
| Guinea, Thibet, and India; an evergreen, peren- 
|| nial species, Tribulus cistoides, has been introduced 
| from South America; and about a dozen other 
|| species have been described. 
CALTROPS (WatEr),—botanically Zrapa. A 
| genus of floating aquatic plants, of the frog-bit 
tribe. Four genera have heen introduced to 
Great Britain,—7. natans from continental EKu- 
rope, 7’. bicornis from China, and 7’. bispinosa and 
LT. quadrispinosa from India; and all these pro- 
duce white or whitish flowers from June till Au- 
gust, and are cultivated for useful purposes in 
their native countries. “TT. natans,” says Lou- 
- don, “is a curious aquatic, with long, brown and 
| 
| 
| 
| 
| 
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green roots and floating leaves, with petioles in- 
flated into a tumour, as in the marine alge. 
The seed is larger than the kernel of the filbert, 
with two cotyledons, one large, and the other very 
small, and not increasing in size during the ger- 
mination. Hence, Geertner considers this plant 
like the Nelumbium, as in a sort of middle state 
between the monocotyledonez and the dicotyle- 
dones. The nuts are farinaceous, and are 
esteemed nourishing and pectoral. ‘The, skin 
with the spines being removed, there is a white 
| sweet kernel within, something like a chestnut. 
They are sold in the market at Venice under the 
name of Jesuits’ nuts. ‘They are also much eaten 


CALYCANTHUS. 


in Switzerland and the south of France. Some 
of the canals at Versailles are covered with the 
plant; and Neill informs us, that the nuts are 
sometimes served up like chestnuts. Pliny says 
that the Thracians made them into bread; and 
Thunberg states that they (the seed of Trapa bi- 
cornis) are commonly put into broth in Japan. 
T. bicornis is cultivated by the Chinese in marshes; 
and the nuts used as food.” 

CALUMBA-ROOT, or CotumBo-Roor. The 
dried and medicinal root of the. Coceulus palma- 
tus, a plant of the moon-seed tribe. . This plant 
abounds in the forests of south-eastern Africa ; 
its root is perennial, ramose, and fusiformly tu- 
berous; its stem is annual, round, hairy, and 
about the thickness of a goose-quill; its leaves 


stand alternately, at great distances, and on round | 


hairy footstalks, and are five-lobed and five- 


nerved; and its male flowers grow in axillary, | 
compound racemes, and comprise six small, cunei- | 


form, fleshy petals. Only the offsets of the roots 
are used in commerce and medicine; and these 
are dug up in March, dried, and sent from Mo- 


zambique to Tranquebar, and from Tranquebar | 
to Europe. The bark of the offsets is thick, ex- | 


ternally olive brown, and internally bright yel- 
low; and the part enclosed by the bark has a pale 
brownish colour, and a somewhat spongy texture. 
The roots as imported are often much worm- 
eaten; and the pieces freest from worm-holes, 
heaviest, and of the brightest colour, are the 


best. They have a bitter taste, and a slightly | 


aromatic odour; and they break with a starchy 
fracture, and are easily pulverized. They are 
employed by the Africans of Mozambique as a 
remedy for venereal diseases; by the Chinese, as 
an aphrodisiac ; and by the physicians of our own 
country, as an antiseptic and a tonic, in certain 
diarrhceas, in cholera, in bilious remittent fever, 
in phthisis, in hectic fever, in mesenteric fever, 
and in dyspepsia. A peculiar proximate prin- 
ciple, called calumbine, is obtainable from the 


roots; and is inodorous, extremely bitter, nei- | 


ther acidulous nor alkaline, and scarcely soluble 
in either water or alcohol. The roots of white 
bryony, tinged yellow with the tincture of ca- 
lumba, are said to be often substituted in com- 
merce for calumba roots. 
CALVES’ SNOUT. See Snappracon. 
CALVING. See Parturition and Aporrion. 
CALX. See Cancrnation. 


CALYCANTHUS. A genus of ornamental | 


shrubs, of the order Calycanthez. This order 
comprises only the genera calycanthus and chi- 


monanthus. Not more than eight or nine species | 


of it exist in Britain; and all these are hardy, 
early flowering, odoriferous shrubs of North 
America and Japan. They differ from species of 
the rose and pomegranate tribes in wanting pe- 
tals, and in having numerous divisions of the 
calyx,—from rose plants also in the form of the 
embryo, and from pomegranate plants in the 
imbrication of the calyx, The genus Calycan- 
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CALYPTRA. 


thus is noticed in the article Auuspicy (Caro- 
LINA). 

CALYPTRA. A membranaceous veil which 
masks the urn-shaped capsule of the moss-plants. 
It is a fine integument, and has the shape of a 
hollow cone. 

CALYPTRANTHES. A genus of ornamental, 
evergreen, tropical trees of the myrtle tribe. 
The clove-leaved species, C. caryophyllifolia— 
called by Decandolle Syzygium caryophyllefolium 
—is a native of India, and was introduced to the 
hothouses of Britain in 1822. It usually grows to 
the height of about twenty feet. Its flowers are 
white. Its fruit, when ripe, is of a very dark 
purple colour, and about the size of a large 
cherry ; and it tastes somewhat like the sloe, but 
is much sweeter. Its timber is used by the Hin- 
doos for making cots, carriage-frames, doors, 
windows, rafters, and handles of instruments, 
Its bark is astringent, and is used in decoction, 
by the Hindoo practitioners, as a remedy for dy- 
sentery, and as a wash for foul ulcers.—The zu- 
zygium species, 0. zuzygium, is a native of the 
West Indies, and is also used as a timber tree; 
and it was introduced to Britain about the mid- 
dle of the latter half of last century. Its specific 
name means “yoked together,” and alludes to 
the paired growth or yoking together of its 
leaves and branches.—The Jambolana species, 


©. Jambolana, is a native of the Indian archi- 


pelago, and is sometimes called the Java plum- 
tree. It was introduced to Britain about the 
close of last century.—All these three species, 
and also another, C. chytraculia, which was 


brought from the West Indies at the same time 


as the Zuzygium, carry white flowers, attain a 
height of about twenty feet, and are employed 
for various useful purposes.—Five or six other 
species have been described. 
CALYSTEGIA,—popularly Bearbind. A genus 
of hardy, twining, perennial plants, of the con- 
volvulus tribe, and partly included, till of late, 
in the convolvulus genus. See BrInpwEED. 
CALYTHRIX. A genus of ornamental, ever- 
green, Australian shrubs, of the myrtle tribe. 
Four species, the smooth, the abundant-flower- 
ing, the pubescent, and the heath-like, were in- 
troduced to Britain during the six years preced- 
ing 1825; and all these produce white flowers; 
the last is about two feet high, and each of the 
other three is about four feet high. The name 
Calythrix means “a triple calyx.” | 
CALYX. The exterior whorl or envelope of a 
flower. It is totally awanting in many flowers, 
as in the hyacinth; it constitutes the whole of 
the phyllous or leafy portion of many flowers, as 
in the Carolina allspice; and it forms a conspicu- 
ous portion of the brilliant or tinted portion of 
some flowers, as in the fuschia. It is thick and 


fleshy in many plants, as in the rose; and thin. 


and membranaceous in some, as in the common 
bindweed. It has, in many plants, as in the 
cereal grasses, the form of a glume; in others, as 
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in the cones of the fir and the catkins of the 
willow, it has the form of a scale; but, in most 
calyciferous plants, it has the form of a flower- 
cup or whorled envelope; and when, as in most 
instances, it consists of more phyllous pieces than 
one, these pieces are technically called sepals, and 
correspond in general form and adjustment to the 
petals of the corolla. When, as in the poppy, a 
calyx falls before the other parts of the flower, it 
is said to be caducous; when, as in the lime- 
tree, it falls along with the other parts of the 
flower, it is said to be deciduous; and when, as 
in hypericum, it does not fall till after the other 
parts of the flower, it is said to be persistent. 

CAMBIUM. The elaborated sap of plants. 
The moisture imbibed by the roots and carried 
up to the leaves—receiving in its progress such 
soluble ingredients as it finds in its passage—is 
properly called the sap; and when this has been 
thoroughly elaborated in the leaf—by the evapo- 
ration of its superfluous hydrogen and oxygen, 
and by the fixation of carbon, and sometimes of 
ammonia—it becomes aliment for the plant, takes 
the name of cambium, and begins to descend 
from the leaf toward the root, or in the opposite 
direction to the ascent of the sap. The cambium 
is a limpid, viscous, mucilaginous fluid, of very 
compound chemical character, fitted to repair or 
augment such parts of the plant as are already 
formed, and to form such others as remain to be 
added ; and, in the course of its descent, it visits 
every portion of every member of the plant, 
making deposits wherever they are required, and 
gradually diminishing in its own bulk till, at the 
lower extremity of the plant, it becomes wholly 
expended. While the ascent of the sap is free, 
the descent of the cambium is fixational; and 
while the former may be compared to the mere 
chyle of animals, the latter may be compared to 
their blood. The grand deposits or assimilations 
of cambium in all exogenous plants, consist of a 
new concentric layer of woody matter exterior to 
the preceding year’s alburnum, and a new con- 
centric layer of cortical matter interior to the 
preceding year’s formation of liber; and hence, 
in the season of the plant’s growth, or after the 
commencement of the vernal copious ascent of 
sap, the descent of the cambium is found in full 
flow between the wood and the bark. 

As the same tide of blood simultaneously sup- 
plies bony matter to bone, muscular matter to 
muscle, cartilaginous matter to cartilage, corne- 
ous matter to horn, and hairy matter to hair; so 
the same stream of cambium supplies alburnous 
matter to wood, cortical matter to bark, phyllous 
matter to buds and leaves, and fructiferous matter 
to flowers and seeds. Though the descent and 
functions of the cambium are incomparably less 
obvious in endogens than in exogens; yet both 
their reality and their mode of action may be 
quite certainly and very clearly inferred from 
identity between the two great classes of plants, 
in the general forms and principles of vegetable 
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| has long ceased to exist in its wild or natural 
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organization. The fact of the descent in exogens 
is easily and popularly demonstrated by the na- 
tural formation of a tumour or vegetable ac- 
cumulation immediately above a tightly fastened 
ligature; and the direction of the descent, opposite 
to that of the sap’s ascent, is demonstrated by 
the formation of such a tumour on the side of the 
ligature next the leaves of an inverted branch, 
such as the branch of a weeping ash or weeping 
willow. The cause of the descent is partly ex- 
plicable on chemical principles, and receives some 
illustration from the endosmose and exosmose of 
Dutrochet ; yet has been the subject of very con- 
flicting theories and of some monstrously absurd 
speculations on the part of phytologists, and can- 
not possibly be understood without reference to 
the grand principle which the pride and the 
sneaking infidelity of a large proportion of the 
philosophy of the present day appears most anxi- 
ous to explain away,—the principle of life. “No 
cause that is merely either chemical or mechani- 
eal,” says the Rev. Mr. Keith—and we heartily 
concur with him—“ will ever be found to give a 
satisfactory explanation of the movement in ques- 
tion. It may be aided by chemical or mechanical 
causes, but not wholly effected by them, as it is 
essentially a movement resulting from life, and 
involving the agency of the vital energies and 
affinities of the plants.” 

CAMEL. A genus of mammiferous quadrupeds, 
of the ruminant order, characterized by their size ; 
the possession of incisive, canine and molar teeth ; 
the upper lip divided ; the neck long and arched ; 
by the absence of horns, and by having one or 
two humps or protuberances upon the back, and 
naked callosities at the joints of the leg, the in- 
ferior part of the breast, &c. The inferior ex- 
tremities terminate in two toes, which are not 
wholly covered by hoof, as they have only a small 
one at the extremity, and a sort of very hard, 
callous sole, common to both. There are six in- 
cisive and two canine teeth in the lower jaw; 
and, in the upper, there are two incisors in the 
intermaxillary bone, with one or two canine 
teeth on each side, which increase to a consider- 
able size with the increasing age of the animal. 
The camel is the only ruminant animal which 
has cutting teeth in the upper jaw. 

The native country of this genus is said to ex- 
tend from Mauritania to China, within a zone of 
900 or 1,000 miles in breadth, The common 
camel, having two humps, is only found in the 
northern part of this region, and exclusively from 
the ancient Bactria, now Turkestan, to China. 
The dromedary, or single-hump camel, is found 
throughout the entire length of this zone, on its 
southern side, as far as Africa and India. Not- 
withstanding this, the dromedary cannot sustain 
either the burning heat of the torrid, or the mild 
climate of the temperate zone, while the camel 
supports all the vicissitudes of climate with but 
little injury. It is highly probable that the camel 
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state, as it has been enslaved by man from the 
earliest times of which we have record. Among 
the stock composing the wealth of the patriarch 
Job, we find 600 camels enumerated. 

Unlike the elephant, and other animals which 
cease to breed in a state of captivity, the camel 
is as prolific as if at liberty; and vast numbers 
are raised and employed throughout the Oriental 
countries, especially in the commerce carried on 
between the people residing in the vicinity of the 
great deserts. ‘To these people the camel serves 
in the place of ships, and other modes of convey- 
ance, being especially adapted by nature for the 
service in which it is employed. In regions 
where water is exceedingly scarce, and wells or 
springs are several days’ journey distant from 
each other, it would be impossible to traverse the 
country with the usual beasts of burthen. But 
the camel can abstain from drinking for seven or 
eight days together without injury—an impor- 
tant advantage, which is owing to the possession 
of a fifth pouch, or appendix to the stomach, des- 
tined to receive water, whenever it can be pro- 
cured, and capable of retaining it unchanged for 
along time. From this receptacle a portion of 
water can be thrown into the other stomachs or 
gullet when necessary, and thus avert the evils 
of thirst. Possessing strength and activity sur- 
passing that of most beasts of burthen, docile, 
patient of hunger and thirst, and contented with 
small quantities of the coarsest provender, the 
camel is one of the most valuable gifts of Provi- 
dence. There is nothing, however, in the external 
appearance of the animal to indicate the exist- 
ence of any of its excellent qualities. In form 


and proportions, it is very opposite to our usual 


ideas of perfection and beauty. A stout body, 
having the back disfigured with one or two 
humps; limbs long, slender, and seemingly too 


weak to support the trunk ; a long, slim, crooked 


neck, surmounted by a heavily-proportioned head, 
are all ill-suited to produce favourable impres- 
sions. Nevertheless, there is no creature more 
excellently adapted to its situation, nor is there 
one in which more of creative wisdom is displayed 
in the peculiarities of its organization. To the 
Arabs, and other wanderers of the desert, the 
camel is at once wealth, subsistence and protec- 
tion. Their strength and fleetness render their 
masters the terror of enemies, and secure them 
from pursuit—a few hours being sufficient to 
place leagues of trackless desert between them 
and their foes. The milk of the females furnishes 
the Arab with a large part of his nutriment. The 
flesh of the young animal is one of his greatest 
luxuries: of the skins, he forms. tents: the vari- 
ous sorts of hair, or wool, shed by the camel, are 
wrought into different fabrics ; and its dried dung 
constitutes excellent fuel, the only kind, indeed, 
to be obtained throughout vast extents of coun- 
try. 

In order to qualify camels for great exertions, 
and the endurance of fatigue, the Arabs begin to 


| preferred to more delicate plants. 
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CAMEL. 
educate them at an early age. They are first 
taught to bear burdens, by having their limbs 
secured under the belly, and then a weight pro- 
portioned to their strength is put on: this is not 
changed for a heavier load till the animal is 
thought to have gained sufficient power to sus- 
tain it. Food and drink are not allowed at will, 
but given in small quantity, at long intervals. 
They are then gradually accustomed to long 
journeys, and an accelerated pace, until their 
qualities of fleetness and strength are fully 
brought into action. They are taught to kneel, 
for the purpose of receiving or removing their 
load. When too heavily laden, they refuse to 
rise ; and, by loud cries, complain of the injustice. 
Small camels carry from 600 to 800 lbs.; the 
largest and strongest bear 1,000 or 1,200 Ilbs., 
from 30 to 35 milesa-day. Those which are used 
for speed alone are capable of travelling from 60 
to 90 miles a-day. Instead of employing blows 


| or ill treatment to increase their speed, the 


camel-drivers sing cheerful songs, and thus urge 
the animals to their best efforts. When a caravan 
of camels arrives at a resting or baiting-place, 
they kneel, and, the cords sustaining the load 
being untied, the bales slip down on each side. 


| They generally sleep on their bellies, crouching 


between the bales they have carried: the load is, 
therefore, replaced with great facility. In an 
abundant pasture, they generally browse as much 
in an hour as serves them for ruminating all 
night, and for their support during the next day. 
But it is uncommon to find such pasturage, and 
they are contented with the coarsest fare: nettles, 
thistles, wormwood, and various harsh vegetables 
are eaten by them with avidity, and are even 
Camels, de- 
signed exclusively for labour, are usually gelded, 
and females are also treated in a similar manner. 
They are, it is true, not so strong, nor so spirited, 
as unmutilated animals, but are much more man- 
ageable. During their sexual season, the males 
become furious and ungovernable: they refuse 
food, are spiteful, biting and kicking even their 
keepers, to whom they are, at other times, very 
obedient. At this time, also, a foetid secretion is 
effused from a glandular apparatus on the neck ; 
the animal foams at the mouth, and a red, mem- 
branous vesicle, similar to a bladder, is extended 
on each side of the mouth. One male is reserved 
perfect for every eight females. The female re- 
ceives the male in the same crouching attitude, 
in which she places herself to receive a load, or 
for the purpose of sleeping. She goes with young 
12 months, and brings forth one at a birth. Her 
milk is very thick, abundant and rich, but of 
rather a strong taste. Mingled with water, it 
forms a very nutritive article of diet. Breeding 
and milk-giving camels are exempted from ser- 
vice, and fed as well as possible, the value of their 
milk being greater than that of their labour. The 
young camel usually sucks for 12 months; but 
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suck, and exempted from restraint, for two or 
three years. The camel attains the full exercise 
of its functions within four or five, and the dura- 
tion of its life is from forty to fifty years. 

The humps or bunches on the back of the camel 
are mere accumulations of cellular substance and 
fat, covered by skin, and a longer hair than that 
of the general surface. During long journeys, in 
which the animals suffer severely from want of 
food, and become greatly emaciated, these pro- 
tuberances are gradually absorbed, and no trace 
of them left, except that the skin is loose and 
flabby where they were situated. In preparing 
for a journey, it is necessary to guard the humps 
from pressure or friction by appropriate saddles, 
as the slightest ulceration of these parts is fol- 
lowed by the worst consequences: insects deposit 
their larvee in the sores, and sometimes extensive 
and destructive mortification ensues. 

The Bactrian or common camel is larger than 
the dromedary ; the limbs are not so long in pro- 
portion to the body; the muzzle is larger and 
more tumid; the hair of a darker brown, and the 
usual gait slower. A still more striking distinc- 
tion is afforded by the two humps—the drome- 
dary having but one. This single hump of the 


latter occupies the middle of the back, rising gra- | 
dually on all sides towards its apex, and never | 


inclining to one side. Both species are occasion- 
ally found in collections of animals. 
dary is more frequently seen than the camel. 


The drome- | 


During that season of the year when these | 


gentle creatures become violent, the Turks take — 
advantage of this change in their disposition to | 
set on foot camel-fights—disgraceful exhibitions, | 
indicative of the same spirit as the lion-fights of | 


Rome, the bull-fights of Spain, the bull and 
badger-baitings and cock-fights of England. 


These fights are common at Smyrna and Aleppo. | 
The camels of Smyrna are led out to a large plain, | 


filled with eager crowds. The animals are muz- 


zled to prevent their doing each other serious | 
injury, for their bite is tremendous, always bring- | 
A couple, being let loose, run | 


ing the piece out. 
at each other with extreme fury. Their mode of 


combat is curious: they knock their heads to- | 


gether laterally, twist their long necks, wrestle 
with their fore-legs, almost like bipeds, and seem 


to be principally bent on throwing down their | 


adversary. 
CAMELINA,—popularly Gold of Pleasure. 


ferous family. The cultivated species, Camelina 
sativa—called by Linneeus Myagrum sativum—is 


an annual weed of the cultivated fields of Britain; | 


yet it does not grow with us in a truly wild state, 


but is generally introduced among imported flax- | 


seed or by other artificial means. Its stem is 
usually about twelve or eighteen inches high ; its 
leaves are lanceolate, and nearly entire ; its flower 
is pale yellow, and appears from May till July ; 
its pods are pear-shaped, scarcely half the length 


Such as are intended for speed are allowed to | of their footstalks, and divided by two large and 


Hh: 
genus of hardy, herbaceous plants, of the cruci- | 


two smaller ribs; and its seeds are ovate, and un- 
margined, with flat and incumbent cotyledons. 
It is an oleiferous plant; grows better on light 
and shallow soils than any other cruciferous oil- 
plant; and rushes so rapidly to maturity as to 
yield two crops a-year in the south of Europe. 
The oil produced by it is nearly inodorous, and 
gives a brighter flame, with less smoke, than the 
oilofrapeor of mustard. Thestemsalsoare fibrous, 
tough, hard, and durable, and are used for thatch- 
| ing, for temporary buildings, and for making 
brooms, sack-cloth, sail-cloth, and packing-paper. 
This plant is cultivated in Holland, Belgium, Ger- 
many, the north of France, and some adjacent 
districts, and is found very serviceable for sowing 
_ in June or early in July, after other and more 
valuable crops have failed ; and, though hitherto 
_ neglected in Britain, would no doubt perfectly 
succeed with us, under any ordinary cultivation ; 
and it possesses the advantage of being unassailed 
by the aphides, which often make such havoc 
upon rape and other brassica crops. In Belgium, 
it is sown after a failure of rape, colsa, or any 
similar crop; the ground for it is ploughed and 
harrowed ; the seed is sown at the rate of two 
pounds per acre, in mixture with ashes or fine 
| sand, to promote its equal distribution; and a 
sufficient covering is effected by the bush-harrow 
or traineau. ‘Two well-established varieties, the 
smooth and the pilose, are also cultivated; and 
either one of these or some other, under the name 
| of Le Cameline Majeur, of stronger growth and 
ereater oleiferousness than the normal kind, has 
recently obtained much favour among the farmers 
of the north of France. Five other species of 
| Camelina,—three annual and two perennial and 
evergreen—have been introduced to Britain ; but 
they possess little or no interest. 

CAMELLIA. A genus of superbly beautiful, 
evergreen shrubs, forming the type of the natural 
order Camellieze. This order comprises only the 
genera camellia and thea; but it ought also to 
comprise eurya, lettsomia, gordonia, stuartia, and 
the other seven genera which are usually assigned 
to the order Ternstroemiaceze. The two species 
of tea plant, green and bohea, are so closely allied 
to camellia that they were formerly included in 
the genus, just as they are now included in the 
order; and they unite with the true camellias to 
render this the most celebrated group of plants 
in modern times,—the tea-plants for the delicious 
beverage afforded by their dried leaves, and the 
true camellias for the surpassing elegance of their 
form and foliage, and the exquisite delicacy, 
| shape, and tinting of their flowers. 

The name Camellia was given to the genus, in 
honour of George Joseph Kamel or Camellus, a 
jesuit who made some contribution to the syste- 
|| matic botany of the Indian archipelago. The 
_ common species, Camellia Japonica, is a native of 
_ China and Japan, and was introduced to Great 
| Britain from the former of these countries in 
_ 1739. It appears to have been long cultivated 
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and highly admired by both the Chinese and the 
Japanese; it figures, in common with hibiscus 
and chrysanthemum, in a large proportion of 
Chinese paintings ; it abounds in the gardens and 
groves of both China and Japan, not only as a 
beauteous shrub, but as a superb and soaring 
tree; and it has been so carefully and scientifi- 
cally managed by the Chinese, as to exist among 
them in a great number of perfectly distinct and 
permanent varieties. When this magnificent 
plant was introduced to Britain, impassioned ad- 
miration of its handsome form, its shining deep 
green foliage, and its splendid white and red 
flowers, was immediately and extensively excited, 
a demand for specimens of it at almost any price 
was created, and a search for new varieties of it, 
at even exorbitant costs, was provoked and en- 
couraged. Not fewer than between thirty and 
forty distinct varieties were imported from China, 
without any abatement in the popular passion 
for the plant being experienced; hybrids and 
British seedlings began at length to be produced, 
with little other effect than to increase the plant’s 
popularity ; and though hundreds upon hundreds 
of British, French, Italian, Belgian, Dutch, and 
German hybrids have been eventually brought 
out, till the whole subject of the camellia has be-. 
come a labyrinth, and fully two-thirds of the 
known kinds are unworthy of cultivation, the 
passion for the plant has only become correspond- 
ingly extended and refined, without being in any 
degree diluted or vulgarized. 

The common camellia, in by far the greater 
number of its varieties, attains in Britain a 
height of about ten feet, blooms from February 
till May, and is cultivated solely for the sake of 
its ornamental appearance.—The Sasanqua camel- 
lia, C. Sasanqua, was introduced from China in 
1811, usually grows to the height of about four | 
feet, carries a white flower from February till 
November, and is exceedingly inferior to the 
common camellia in ornamental character. Yet it 
somewhat readily goes to seed, and has been very | 
generally employed by Huropean growers as the 
female parent for producing new varieties. Hy- 
brid seedlings between the Sasanqua and the 
common camellia may be brought to flower in 
four or five years; and all such as produce in- 
ferior flowers can be used as excellent stocks for 
the inarching or grafting of some of the noblest 
existing varieties. Both the blossoms and the 
buds of the Sasanqua appear to be gathered by the 
Chinese for the composition of superior kinds of 
teas; and its leaves also are employed by them 
in mixture with the boheas,—rather, however, 
in adulteration than in improvement. ‘Three 
varieties of the Sasanqua were introduced from 
China previous to the year 1825; the double red, 
with pink flowers; the double white, with white 
flowers; and the semidouble white, a very beau- 
tiful plant, with white flowers.—The oleiferous 
species, C. oleifera, was introduced from China in 
1819, and usually grows to the height of about 
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four feet. It is generally cultivated, in its native 
country, for the sake of its oleiferous seeds; it 
succeeds best in a red sandy soil, frequently at- 
taining a height of eight feet; and it carries a 
profusion of white flowers from May till July. 
Its seeds, as well as those of all the other species, 
are bruised, stewed, and pressed, in order to 
yield a fine oil; and this oil is highly valued by 
the Chinese, and very generally used in their 
domestic economy.—The Kissi camellia, C. Kiss?, 
was introduced from Nepaul in 1823; it usually 
attains a height of about ten feet; it carries 
white flowers from. May till July; and though 
much inferior to the common camellia, is a very 
handsome plant.—The eurya-like species, C. 
| euryotdes, was introduced from China in 1824; 
| it usually attains a height of about four feet ; it 
carries a white flower in May and June; and it 
belongs to the same grade of beauty as the olei- 
ferous species.—The reticulated camellia, C. retc- 
| culata, was introduced from China in 1824; it 
usually grows to the height of about six feet; 
and it has a superb appearance, and produces 
red flowers from April till June. 


The varieties of Camellia Japonica introduced 


| from China, as noticed in the last edition of Lou- 
don’s Hortus Britannicus, are the single red, rubra; 
the single white, alba; the semidouble red, sem- 
duplex ; the double red, rubro-plena ; Middlemist’s 
flesh-colour, carnea; the myrtle-leaved, myrtv- 
folia ; Loddiges’ dark red, atrorubens ; the Wara- 
tah or anemone - flowered, anemoniflora ;* the 
variegated Waratah, versecolor ; the poeony-flow- 
ered, peonieflorm; the double striped, variegata ; 
the Kew blush pompone, pomponia; Hume’s blush 
or the flavescent, flavescens ; the double white, 
|| alba plena; Welbank’s, Welbankii ; Lady Long’s 
involute, znvoluta ; the variable white Waratah, 
 variabilis ; the hexangular, hevangularis ; the 
carnation - flowered Waratah, dianthiflora ; the 
pale yellow, Cuteo-alba; the fringed white, fim- 
briata ; the thick-nerved, crassinervis ; the ex- 
panded, expansa ; the shell-flowered, conchiflora ; 
L. Campbell’s red-stemmed, rubricaulis ; the long- 
leaved, longifolia ; the aucuba-leaved, aucube- 
folia; the scarlet, coccinea; the great-flowered, 
grandiflora ; the dwarf, nana; the incarnate, 
incarnata ; the blush Waratah, élunda; Ross’s, 
Rossii; the spatulate, spatulata; the straw-col- 
oured, straminea ; Rawes’s showy, speciosa; the 
imbricated, imbricata ; the white semidouble, alba 
semiduplex ; Reeves’s, Reevesiana; the rose-like- 
flowered, rosea; Parks’s, Parksti ; and Sabini’s, 
Sabiniana. British seedlings and hybrids are 
vastly too numerous, and in many instances far 


* The name Waratah is given to several of the 
varieties, in allusion to the resemblance of the cen- 
tral petals to those of the Waratah plant of Aus- 
tralia, Telopea speciosissima; and the double Wara- 
tah, the double white Waratah, and the double 
striped Waratah, are at once free-growers, free- 
flowerers, and very splendid varieties; while the single 


Waratah produces seeds, from which some of the 
| best camellia grafting stocks are obtained. 
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too inferior, to admit of enumeration; but a 
few of the earliest and best are Aiton’s large 
single red, the hollyhock - flowered, the coral- 
flowered, the splendid, the flowery, the white 
anemone - flowered, the striped Waratah, the 
rose of the world, the single red spotted, Gray’s 
spotted, Press’s eclipse, Press’s single red, Colvill’s, 
Sweets’, Donckelaer’s, the compact - flowered, 
Knight’s, Elphinstone’s, Woods’s, Lady Wilton’s, 
and Press’s double rose; and the first six of these 
possess the celebrity of having been the earliest 
group of British camellias, and were figured, in a 
quarto volume by Messrs. Chandler and Buck- 
ingham of London, under the title of Camellia 
Britannica. 

An ingenious classification of camellias, made 
by the Abbe Berlese, distributes all the known 
varieties into one-coloured flowering plants and 
two-coloured flowering plants, and each of these 
divisions into a first scale which commences with 
pure white, passes through rose-colour, cherry- 
colour, and amaranth, and ends with crimson, 
and into a second scale which commences with 
carnation yellow or dirty white, passes through 
flesh-colour and orange-red, and ends with dark 
crimson. One-coloured flowers of both scales ex- 
hibit, in each instance, only one colour, as white, 
rose, cherry, flesh-colour, amaranth, orange-red, 


crimson, and dark crimson; but two-coloured 


flowers, have, in each case, a ground colour, 
varied with some other colour of its own scale, 
as a white ground varied by a rose-colour, a rose- 


ground varied by a cherry-colour, or a ‘cherry- | 


ground varied by a white. Of one-coloured 
flowers of the first scale, the Abbe Berlese enu- 
merates, aS pure white, C. alba simplex, alba 
plena, amabilis, axillaris, anemoniflora, alba plena, 
and twenty-two others; as of a clear rose-colour, 
C. Aitonii, amplissima, Apollina, dahlizeflora, and 


twenty-two others; as of a clear cherry-red colour, | 


C. aucubzefolia, Amherstia, amcena, augusta, and 


ninety-two others; and as of a deep cherry red | 


colour, C. Alexandriana, althzeiflora, atroviolacea, 
and fifty-one others. 
the second scale, he enumerates, as of carnation 
colour, C. alba lutescens, carnea, incarnata, and 
Kew blush; and as of orange-red colour, more or 
less deep, C. anemoniflora, sinensis, atrorubens, 


augusta rubra aurantiaca, and a considerable || 


number of others. Of two-coloured flowers of 
the first scale, he enumerates, as having a white 
ground, striped or blotched with rose, C. Banksii, 
dianthiflora striata plena, delicatissima, elegan- 
tissima, gloria mundi, imperialis, and ten others ; 
as having a rose-ground, streaked or dotted, with 
cherry-red, C. Colvillii vera, Gray’s Venus, Gray’s 
eclipse, splendida, and eight others; and as hay- 
ing a cherry ground, more or less deep, varied 
with white, C. Aglae, Adonidea, dianthifiora, and 
thirteen others. Of two-coloured flowers of the 
second scale, he names, as having a yellowish 
flesh-coloured ground, streaked with white, C. 
Sweetii vera; and as having an orange-red 


Of one-coloured flowers of | 
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ground, either clear or dark, streaked or blotched 
with white, C. Chandleri striata, Cunninghamii, 
mutabilis, imbricata tricolor, and four others. 

A few of the best camellias may be named and 
briefly characterized, for selection from among 
the bewildering multitude of varieties ; C. imbri- 
cata, beautifully imbricated to its centre, and red 
in colour, but sometimes faintly streaked with 
white; imbricata alba, like the preceding, but 
white in colour; anemoniflora, red, outer petals 
large, flat, and five or six in number, and the 
inner petals small, numerous, and resembling 
those of a double red anemone; Chandlerii, red, 
often blotched with white, similar in form to 
anemoniflora, but with fewer inner petals; reti- 
culata, reddish purple, very large, five or six 
inches in diameter, and not unlike poeonia mou- 
tan; fimbriata, white, fringed in the edges, im- 
bricated to the centre, and very beautiful in form; 
pleno-alba, similar in form to fimbriata, but with- 
out fringing in the edges of the petals; candidis- 


| sima, a very delicate white, and beautifully im- 


bricated ; Hume’s blush, the outer petals round 
and recurved, the inner petals small, pointed, 
and gradually diminishing in size, and the blos- 
soms so profuse as often to amount to ten in one 
group; Press’s eclipse, white ground, spotted with 
pale red carnation colour, and very double, but 
not so regular as pleno-alba; Gray’s invincible, 


| delicate blush, striped and slightly spotted with 


pale rose, similar in tinting to a rose-flake carna- 
tion, and similar in form to Press’s eclipse ; pom- 
ponia, delicate blush, the outer petals large and 
generally arranged in two rows, and the inner 
petals smaller, irregular, and rising in the centre 
of the flower ; elegans, rosy pink, the outer petals 
large, the general form similar to pomponia, and 
the whole flower very large and fine; eximia, 
deep rose, imbricated, very double, the petals 
notched at the ends, and the whole flower large 
and fine; and Donckelaer’s, pink with white 
blotches, the petals round, and the whole flower 
large and much admired. 

A mixture of equal parts of loam and peat 


earth forms the best soil for camellias; but when. 


the loam is peculiarly hght and sandy, the pro- 
portion of peat earth ought to be less than one- 
half. A mixture of loam, sand, and leaf-mould is 
also used by some of the cultivators in the neigh- 
bourhood of London. The ingredients ought 
to be thoroughly mixed, and passed through a 
coarse sieve; and the portion of peat and loam 
which will not pass the sieve ought to be used 
for filling the bottom of the pots, and there pro- 
moting a free drainage. The general shifting of 
plants from smaller pots to larger, ought to be 
effected when the young growth has hardened, 
and the blossom-buds for the next year begin to 
be discernible at the extremity of the shoots ; 
and all plants, after being shifted, or about the 
end of June, may either be removed into the 
open air, or retained in the greenhouse, accord- 


| ing to the season at which they are wanted to 


flower. Plants removed to the open air, should 
be placed in an airy situation, with a northerly 
exposure, and so as to receive the direct rays of 
the sun only in the mornings and evenings; for 
if exposed to the south, or to a play of sunshine 
during the hotter parts of the day, they will so 
rapidly mature their flower-buds as to produce 
dwarfish or otherwise inferior flowers; and, at 


the commencement of the heavy autumnal rains, | 


or about the middle or end of September, they 
must be taken back to the greenhouse. Such 
plants as are kept constantly in the greenhouse 
ought, during summer and early autumn, to en- 
joy a very free circulation of fresh air, and to be 
occasionally sprinkled with water over the whole 
of their foliage; and all plants whatever, while 
in the greenhouse, or while under dry open air, 
must enjoy constant attention to moderate and 
regular watering. “It is a principle in horti- 
culture,” remarks the Abbe Berlese, “ that ever- 
green exotics under glass, being continually more 
or less in a growing state, require a good deal of 
water throughout the year, even in winter; and 
this is particularly the case with the camellia. 
It must be abundantly supplied with water from 
the time its buds begin to swell, previously to 


flowering, and till the buds on the young shoots | 


have attained their full size; and, throughout 
the remaining part of the year, the ground must 
be kept in an equable degree of moisture, as 
either too much or too little humidity is as in- 
jurious to camellias as it would be to heaths. 
During the months of May and June, the camel- 
lias may be watered overhead by a syringe; and 
the floor of the house should always be kept 
watered at this season, in order to maintain a 
humid atmosphere.” If watering be not copious 


and regular during the maturation of the flower- | 
ing, the bloom-buds, instead of expanding into | 


flower, will certainly fall off; and if moderate 
regular watering be not given during even the 
least active periods of growth, the whole plant 
will either perish or suffer serious damage to its 


health and energy. As the roots are apt to be- | 


come so matted in the pots as to intercept the 
filtration of water, examination should be made 
that the moisture of a watering descends to the 
ball of soil, and does not expend itself on the 
mere web of radical fibres, and care should be 
exercised that all plants in any degree matted 
be shifted from smaller pots to larger at least 
once a-year; and as constant and sometimes 
copious watering may be supposed to diminish or 
destroy the fertility of the small portion of' soil 
allotted to any one plant, care ought to be exer- 
cised, at the annual repotting, to take away as 
much of the old ball of earth as can be removed 
without inflicting injury on the roots. 

The camellia may be regarded as a hardy 
greenhouse plant, of habits very similar to the 
myrtle, requiring only a slight protection in se- 
vere weather, and thriving and flowering far 
better when kept just above the freezing-point 
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in winter, than when kept in any higher tem- 
perature ; yet, during the period of its forming 
its chief annual increase of bulk and substance, 
an increase in the heat around it is very de- 
cidedly advantageous. A temperature of from 
43° to 45° Fahrenheit, during every night from 
the beginning of October till the end of March, 
maintained with the utmost possible regularity 
or equality, is regarded by the Abbe Berlese as 
essential to the preservation of the flower-buds, 
and as the grand remedy for the evil so much 
complained of in both France and Britain,—the 
decaying and dropping off of a large proportion 
of the buds. The Abbe ascribes the immatura- 
tion of decaying flower-buds to the circum- 
stance of the vegetating power of the plant be- 
ing, at this period, active only in the flower-buds 
and not throughout its other organs; and he 
| states that, in the course of forty-eight hours, 
during a fall of temperature from 59° to 25°, he 
_ observed the flower-buds to drop off from one 
hundred fine camellias. Four varieties which 
expand their buds with great difficulty are C. 
| Dorsetti, Woodsii, Chandleri, and florida; but 
even these, if kept through winter in an uniform 
temperature immediately above the freezing- 
point, especially when they are aided by a thin- 
ning out of their buds, will expand their blos- 
soms as fully as the least shy and most robust 
varieties—The aphis, the ant, the coccus, and 
other insects which infest camellias may be de- 
stroyed by tobacco-smoke, and removed with a 
sponge and water; and worms which get into 
the pots and infest the roots, may be destroyed 
with a decoction of tobacco. 

All the fine varieties of camellia may be pro- 
pagated by imarching or grafting and budding 
either on stocks raised from seeds of the kinds 
already incidentally noticed, or on stocks raised 
from cuttings of the common single red variety. 
Cuttings of this variety strike root much more 
readily than those of the double-flowering va- 
rieties ; they are taken in July or August, or as 
soon as the young shoots are sufficiently ripe at 
the base; they are cut smoothly over with a 
sharp knife at a joint, and divested of one or two 
leaves at the bottom; and they are then firmly 
planted about two inches deep, in pots filled in 
their lower half with the soil most suitable for 
growing camellias, and in their upper half with 
fine white sand. The would-be plants are well- 
watered, plunged in a tan-bed or other slight 
hotbed, and kept closely shaded for three or four 
months; when sufficiently rooted to bear re- 
moval, they are potted singly in small pots, well 
drained, and filled with camellia compost con- 
taining a small addition of sand; afterwards, 
they are sprinkled with water, and placed in a 
close frame or pit till they begin to root afresh ; 
and finally, they are exposed by degrees to the 
air, and begun to be treated in a somewhat simi- 
lar manner to the older plants. In the succeed- 
ing year, many of the stocks thus raised from 
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cuttings will be ready for inarching or budding ; 
and in the second year, all the remainder will be 
ready. The best time for inarching is early in 
spring, just before the plants begin to grow; and 
for budding, as soon as the new wood is suffi- 
ciently ripened. Camellias inarched in March 
are fit to be separated by the end of August; and 
plants inarched in May are fit to be separated in 
October. The methods of grafting the camellia 
practised in France and Belgium, are inarching, 
approach-cutting, cleft-grafting, and side-graft- 
ing. Seeds of camellia should be sown as soon 
as they are ripe, in heath soil, and placed in a 
mild and humid atmosphere; and though the 
seedlings from them most frequently do not come 
up till the second year, they can very generally, 
if treated with ordinary care, be brought to 
flower at the end of five or six years.—Berlese’s 
Monograph of the Genus Camellia —The Gardener’s 
Chronicle.—The Gardener's Gazette—The Garden- 
ers Magazine—The Magazine of Domestic Econo- 
ny.—Loudon’s Hortus Britannicus.—Loudon’s En- 
cyclopedia of Plants. 

CAMERARIA. A genus of ornamental, ever- 
green, tropical trees and shrubs, of the dog’s-bane 
tribe. The broad-leaved species, C. latifolia— 
sometimes popularly called bastard manchineel— 
grows wild, in great plenty, in Havannah, and 
was introduced thence to Britain during the for- 
mer half of last century. Its stem usually rises 
to the height of about thirty feet, and divides 
into several branches; its leaves are roundish 
pointed, much veined, and opposite; and its 
flowers are produced in loose clusters at the ends 
of the branches, have a yellowish-white colour, 
and appear in August. Both this species, and 
two others which have been introduced, are 
handsomely- flowering plants, and are easily pro- 
pagated from cuttings. Three described species 
have not yet been introduced. 

CAMPANULA. See BeLirioweEr. 

CAMPHINE. Purified oil of turpentine, em- 
ployed for burning in lamps peculiarly constructed 
for it. Being a liquid rich in carbon, it is ne- 
cessary to bring a large quantity of air in con- 
tact with it in a given time in order to prevent 
the flame from smoking and to produce great 
brilliancy. This is generally effected by not al- 
lowing the wick scarcely to rise above the con- 
taining cylinders, by the use of longer chimneys, 
by using an outer cylinder or cone which throws 
the outer current of air obliquely against the 
flame, and by the use of a moveable button of 
the same diameter as the wick, and directly 
above it, by which the inner current of air is 
directed against the flame. The two counter 
currents of air supply sufficient oxygen in a 
given time to produce a white light of great in- 
tensity, and the amount of flame is regulated by 
raising or depressing the button, so that if it be 
depressed very low, the flame is extinguished or 
burns blue. 

CAMPHOR. A white, resinous production, of 


664 


CAMPHOR. 


peculiar and powerful smell, not unlike that of | of the English and American chemists. For car- 


rosemary, extracted from two or three kinds of 
trees of the bay tribe, that grow in the islands of 
the East Indies and China. Of these the princi- 
pal is the Laurus cainphora of Linneeus, or Cinna- 
momum camphora of more modern botanists. It 
is of considerable height, much branched, and has 
spear-shaped leaves, with nerves, of a pale-yellow- 
ish-green colour on the upper side, and bluish- 
green beneath. The flowers are small, white, and 
stand on stalks which issue from the junction of 
the leaves and branches. Camphor is found in 
every part of the trees; in the interstices of the 
perpendicular fibres, and in the veins of the 
wood, in the crevices and knots, in the pith, and 
in the roots, which afford by far the greatest 
abundance. The method of extracting it con- 
sists in distilling with water, in large iron pots, 
which serve as the body of the still, with earthen 
heads fitted to them, stuffed with straw, and pro- 
vided with receivers. Most of the camphor be- 
comes condensed in the solid form among the 
straw, and part comes over with the water. Its 
sublimation is performed in low, flat-bottomed 
glass-vessels, placed in sand, and the camphor 
becomes concrete, in a pure state, against the 
upper part, whence it is afterwards separated with 
a knife, after breaking the glass. Numerous 
other vegetables are found to yield camphor by 
distillation. Among them are thyme, rosemary, 
sage, elecampane, anemone, and pusatilla. A 
smell of camphor is disengaged when the volatile 


| oil of fennel is treated with acids; and a small 


quantity of camphor may be obtained from oil of 
turpentine by simple distillation, at a very gentle 
heat. 

Camphor has a bitterish, aromatic taste, is 
unctuous to the touch, and possesses a degree of 
toughness which prevents it from being pulver- 
ized with facility, unless a few drops of alcohol be 
added, when it is easily reduced to a powder. It 
floats on water, and is exceedingly volatile, being 
gradually dissipated in vapour if kept in open 
vessels. At 288° Fahr. it enters into fusion, and 
boils at 400° Fahr. It is insoluble in water, but 
is dissolved freely by alcohol, from which it is 
immediately precipitated, in milky clouds, on the 
addition of water. It is likewise soluble in the 
fixed and volatile oils, and in strong acetic acid. 
Sulphuric acid decomposes camphor, converting 
it into a substance like artificial tannin. With 
nitric acid, it yields a peculiar acid, called cam- 
phorie acid. This acid combines with alkalies, 
and forms peculiar salts, called camphorates. 
They have not hitherto been applied to any use- 
ful purpose. 

In a crude state, camphor is formed into irre- 
gular lumps, of a yellowish-grey colour, some- 
what resembling nitre or bay-salt. Itis imported 
into Europe in canisters, and the refining of it 
was long kept a secret by the Venetians. The 
Dutch have since performed this work ; and large 
quantities of camphor are now refined by some 


penters’ work the wood of the camphor-tree is 
much used. It is light and durable, and, in con- 
sequence of long retaining its aromatic smell, is 
not liable to be injured by insects. Plants of the 


camphor and cinnamon trees were captured by 


Admiral Rodney in 1782, and afterwards carried 
to Jamaica, and propagated there. The camphor- 
tree which grows very abundantly in the western 
parts of Japan, is a different species from that 
found in the islands of Sumatra and Borneo, with 
which we are principally acquainted. 


Camphor was formerly in great repute as a | 


medicine, but at present its virtues are less highly 
rated. It is a cordial and stimulant of a decid- 
edly heating character, and is, therefore, impro- 


per in all fevers, unless the system is very low | 


and weak. In such cases, if combined with nitre 
and other cooling articles, it is sometimes an ex- 
cellent diaphoretic. 
is an article rather to be avoided. 


As an internal medicine, camphor has been: | 
frequently employed, in doses of from 5 to 20 | 


grains, with much advantage, to procure sleep in 
mania, and to counteract gangrene. In large 
doses, it acts as a poison. Dissolved in acetic 
acid, with some essential oils, it forms the aro- 
matic vinegar. 
pal; and, from the circumstance that its effluvia 
are very noxious to insects, it is much used to 
defend subjects of natural history from their ra- 
vages. In cattle medicine, it is used externally 
in liniments for palsy and garget ; and in horse 
medicine, it is used internally with opium for 
locked jaw, and externally as a discutient and an 
anodyne, for chronic tumours, refractory sprains, 
severe bruises, and old callus. An abominable 
spurious substitute for it is sometimes palmed 


upon the unwary, manufactured by passing chlo- | 


rine gas through oil of turpentine. 

CAMPHOROSMA. A small genus of plants, 
of the goosefoot tribe. The Montpelier species, 
CO. Monspeliaca, is a curious tuberous-rooted, 
apetulous greenhouse plant, of about twenty 
inches in height, of warm and somewhat pungent 
taste, and abounding in a volatile oily salt. 
has an odour somewhat like camphor-vapour; and 
hence gives the name of Camphorosma, signify- 
ing “camphor-smell,” to the whole genus. 


introduced from Continental Europe. 
CAMPION,—botanically Cucubalus. A vile 

and mischievous perennial weed, of the carnation 

tribe. It forms a genus of itself; and takes for 


its specific name daccifer or berry-bearing. It | 


grows naturally among the hedges of England, 
has a height of about twenty inches, and carries 


a white flower in June and July. Its berriesare | 
said by Miller to be as poisonous as those of 


deadly nightshade. 
CAMPION (Corn). See Corn-Cockxe. 
CAMPION (Rosz),—botanically Agrostemma. 
A genus of hardy herbaceous plants, of the clove- 


But, in fevers in general, it | 


It promotes the solution of co- | 


Two | 
uninteresting annual species were not long ago | 
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ical 
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tree tribe. It has recently been mixed up, 
by some botanists, with the lychnis genus; but 
must long, perhaps always, continue to be dis- 
tinct in the estimation of seedsmen and culti- 
vators. The common species, A. coronaria, has 
long been a hardy perennial ornament of our 
gardens, and was introduced from Italy before 
the close of the 16th century. It grows to the 
height of two or three feet, and carries a bright 
red flower from June till September. Two well- 
established varieties of it, alba and plena, carry 
respectively white and double flowers; but the 
latter variety is only about half as tall as the 
normal plant.—The umbelled species or Flower- 
of-Jove, A. Flos-Jovis, is a perennial, red-flow- 
ering plant, of about twenty inches in height, 
from Germany. ‘The smooth-leaved species or 
Rose-of-Heaven, A. celi-rosa, is an annual plant, 
of about a foot in height, and with flesh-coloured 
flowers, from the Levant. The githago or corn- 
campion species is the well-known weed Corn- 
CocKLE. 

CANADA-BALSAM. A balsam or turpentine 
obtained from the Balm of Gilead fir, Abzes bal- 
samea. It is light, yellowish, transparent, of an 
agreeable terebinthic odour, a slightly bitter and 
acrid taste, flowing like thin honey when fresh, 
but solidifying by time. Bonastre’s analysis of 
it gave, essential oil 18°6; resin easily soluble in 
alcohol 40:0; resin difficuitly soluble 33:4; elastic 


| resin 4:0; bitter extractive and salts 4:0. 


CANADA RICE,—botanically Zzania. A 


| small genus of aquatic grasses, of the olyra tribe. 


The water species, Zizania aquatica, abounds in 
almost all the shallow streams of north-western 
America, and affords, in its prolific produce of 
mild farinaceous seeds, abundant food for vast 
flocks of large water-fowl, and a considerable 
proportion of the ordinary food of the wandering 
tribes of Indians. It was introduced to Great 
Britain in 1790, and has been acclimated, not 
only in Middlesex, but in Ross-shire; and it has 
been regarded by some economists as probably a 
valuable addition to the number of our bread- 
corn grasses. It isan annual, and flowers from 
July till September, and usually attains a height 
of about six feet. See the article AccLIMATATION 
or Puants. The millet-like species, 7 maliacea, 
was introduced to Britain in 1816, and the float- 
ing species in 1824; and both of these are an- 
nuals, natives of North America, growing to the 
height of about four feet, flowering in July and 


August, and producing farinaceous seeds of im- 


portant economical value. Two other species 
have been scientifically described. 

_ CANAL. A canal, in navigation, is an artificial 
channel for transportation by water. The first 
inquiry in the project of such a work, accordingly, 
relates to the amount of transportation that will 
be accommodated by the route proposed, at some 
given rate of tolls: for the quantity will be in 
some degree influenced by that rate. If the pro- 
ject be a mere speculation, or investment of capi- 
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tal by individuals for the sake of income, its ex- 
pediency will be determined by the nett amount 
of annual tolls it will probably yield; which ought, 
in this view of the matter, to be equal to the or- 
dinary rate of interest. But the general utility 
or public expediency of a project of this sort is 
not determined wholly by this mode of calcula- 
tion; for, in this view, we must look at the in- 
direct advantages, such as the increased value of 
lands on the borders of the canal, the increased 
profits of other works connected with or affected 
by the one proposed ; as in the case of the smaller 
branches of internal navigation in England, many 
of which are not very productive investments, 
but doubtless contribute to the large income of 
the great lines of transportation between the 
principal towns, as London and Liverpool, by in- 
creasing the amount of goods that pass along 
those lines. ‘To determine the general public 
utility of one of these smaller branches, there- 
fore, we must estimate not only the increased 
value which it gives to coal-mines, stone quar- 
ries, forests, &c., on its borders, but also its effects 
in enhancing the value of other canals. But a 
work of this sort may be, on the whole, of public 
utility, although an absolute income, in conse- 
quence of the investment, can nowhere be traced, 


but. only a reduction of the cost of some article | 


of general use, by means of a diminution of the 
labour, the number of days’ or hours’ work, ne- 
cessary to furnish the article, at any place. Thus 
the proprietors of the duke of Bridgewater’s canal 
are under obligation to supply the inhabitants of 
Manchester with coals at the rate of 4d. for 140 
lbs., which is a great benefit to the inhabitants 
of that town. 
of this work, which should be taken into the ac- 
count in estimating its public utility. Another 
beneficial consequence of any great improvement 


of this description, as well as those of other kinds, | 


often is to promote some species of arts: for in- 


stance, a canal may promote agriculture, horti- | 


culture, &c., by irrigation or opening a market, 
In determining on any canal project, then, as 
well as in estimating its utility, these various 
circumstances are to be taken into consideration. 
The motives, whether of public utility or private 


emolument, or a union of them both, being suffi- | 


cient to induce to the undertaking, the next 
things to be considered are, the obtaining of an 
adequate supply of water, the particular route to 
be taken, and the mode of construction. 
CANARINA. A small genus of ornamental, 


perennial-rooted, herbaceous plants, of the bell- | 
flower family. The bellflower and the smoothed | 


species, C. campanula and C. levigata, are natives 
of the Canaries, and were introduced to Britain, 
the former towards the end of the 17th century, 
and the latter in the year 1825; and both grow 
to the height of about three feet, and carry 
orange-coloured flowers from the end of autumn 
till the middle of spring. Sweet, speaking of the 
bellflower species, says, “It is very desirable as it 


This is one of the advantages | 


Se 
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flowers in autumn and winter, when few other 
plants are in bloom. After flowering, the stem 
lies down, and the roots continue dormant all the 
summer, when they need but little water. When 
they begin to grow, they had better be placed in 
the stove, as they will not flower so abundantly 
in thegreenhouse. A light loamy soil suits them 
best, or a mixture of loam and peat ; and they are 
readily increased by dividing the roots, or from 
cuttings planted in the same kind of soil under 
a handglass.” 

CANARY-GRASS,—botanically Phalaris. A 
genus of grasses, of the agrostis division, and con- 
stituting itself the type of a subdivision. The com- 
mon species, Phalaris canariensis, grows wild in 
some uncultivated spots in Britain; and is culti- 
vated, for various purposes, in some districts of 
England, and in some other countries. Its culm 
has usually a height of about two feet ; its panicle 
is so contracted as to have the form of an oval 
spike ; its glume is thin, chaffy, and entire at the 
point, and has a large keel and two green stripes 
along each side; andits seed is smooth and shining, 
whitish in colour, and difficult of separation from 
the glume. The shining appearance of the seed 


| is alluded to in the botanical name phalaris, 


which signifies “ brilliant ;’ and the form, colour, 
and economical uses of the seed are well known 
to almost every young person in Britain, as the 
chief food on which caged domestic singing-birds 
subsist. The plant is cultivated in the Isle of 
Thanet and some other English districts, for the 
supply of our shops with bird-seed; and in the 
Canary Islands, for the grinding of its seeds into 
flour, and the baking of this into bread, for the 
use of the human population. It requires a rich 
and thoroughly pulverized soil; it takes a longer 
time to arrive at maturity than either oats or 


| barley; and it is regarded, in many of the finest 


districts of the south of England, as a consider- 
ably precarious crop; and yet it forms a rather 
favourite subject of cultivation with many of the 
farmers of the Isle of Thanet, and of the district 
around Sandwich. 

It is usually sown after summer-fallow, bean- 
stubble, or clover-ley. If the land be not very 
rich, a coat of thoroughly rotten farm-yard ma- 
nure is, in many instances, ploughed into it; and 
whether manured or not, the land is well ploughed 
in autumn, and completely pulverized at the ear- 
liest possible period in late winter or early spring. 
The seed is sown either broadcast or in drills 


| about a foot asunder, at the rate of about five gal- 


lons per acre; and, if sown broadcast, it is well 
harrowed in. When the blade appears, and the 


_ rows are distinct, a first hoeing is given with the 


Dutch hoe; and in May or June, a second hoeing 
is given with the common hoe. ‘The crop is later 
in ripening than any other cereal crop; and is 
cut with an instrument called a “twibble” and 


| a “hink,” which lays it into masses, called wads, 


each equal to about half a sheaf. ‘The wads are 
left long on the ground, in order to receive suf- 
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ficiency of moisture to crack or loosen the glumes, 
and permit the grain to be thrashed out; and 
they are from time to time turned, in order to 
enjoy the full action of both moisture and sun- 
shine. The cut crop thus remains in the field 
till December ; and yet neither vegetates nor sus- 
tains any kind of damage. The usual produce is 
from three to five quarters per acre. But in the 
Woburn experiments, on a rich clayey loam, 
above a retentive subsoil, the quantity of green 
produce of the whole crop per acre was 54,450 
Ibs.; of dry produce, 17,696} lbs.; and of nutri- 
tive matter, 1,876 lbs. The straw has little value 
compared to that of other grain crops; yet forms 
good fodder for horses. The crop has been tried 
in a green state for the feeding of cattle; but, 
irrespective of the comparatively high cost of 
seed, it has not proved equal in abundance and 
nutritiousness to the forage-grasses in general 
cultivation. 

The reed-like species, Phalaris arundinacea— 
called by Trinius Degraphis arundinacea, and by 
Sowerby and Smith Arwndo colorata—abounds in 
ditches, pools, and the margins of rivers, in many 
parts of Britain, and usually grows to the height 
of from three to six feet, flowers in July, and is 
perennial-rooted. Its culms are upright, and 
nearly covered with long, broad, tapering, sheath- 
ing, dark-green leaves; its panicle is spreading, 
crowded, and generally of a dark reddish colour ; 
and its seed is long, smooth, and shining. It has 
been found to yield, per acre, on a black sandy 
loam incumbent on clay, 27,225 lbs. of green pro- 
duce, 12,2513 lbs. of dry produce, and 1,701 lbs. 
of nutritive matter; and, on stiff adhesive clay, 
34,031 lbs. of green produce, 17,0153 lbs. of dry 
produce, and 2,127 lbs. of nutritive matter. Cattle 
generally refuse it in its growing or green state, 
yet readily eat it when made into hay, cut into 
chaff, and mixed with other food; and it yields 
so very large a bulk of hay, with a fair propor- 
tion of nutritive matter, as probably to be deserv- 
ing a far higher degree of attention from farmers 
than it has, yet received—A variegated variety 
of this species, P. a. variegata, is well-known as 
an ornamental garden grass. 

The Cape species, Phalaris capensis, is an an- 
nual, and was introduced from the Cape of Good 
Hope in 1804. It grows to the height of about 


a foot, flowers in June and July, and is rather | 


earlier than the common species, but has a more 
slender culm, a smaller and more tapering pani- 
cle, and considerably smaller and darker-coloured 
seeds.—The paradoxical species, Phalaris para- 
doxica, is an annual, and was introduced from 
the Levant in the latter part of the 17th century. 
Its culm is nine or ten inches high; its panicle 
is cylindrical and spike-like; some of its florets 
are barren; its glume has a tooth on the keel; 
its seed is small, and similar to that of the Cape 
species ; and its entire economical value is greatly 
inferior to that of the common species—The 
changed and the appendiculate species, P. com- 
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mutata and P. appendiculata, are recently intro- 
duced ornamental annuals; six other annual spe- 
cies, and two perennial species, introduced from 
foreign countries, possess little or no interest ; 
several species, formerly ranked as canary-grasses, 
have been assigned to four allied genera; and 
about ten or a dozen other species have been 
scientifically described.—Stnclair’s Hortus Gra- 
mineus Woburnensis. —Lawson’s Agriculturist’s 
Manual.— The Museum Rusticum.— Marshall's 
Rural Economy of the Southern Counties—Know- 
ledge Society's British Husbandry.—Low’s Agrt- 
culture.—Loudon’s Hortus Britannicus. 
CANAVALIA. A genus of climbing and trail- 
ing plants, of the kidney-bean division of the 
leguminous order. Three species have been in- 
troduced to the hothouses of Britain from India, 
and one from Jamaica; and four other species 
have been scientifically described. Most of the 
species were formerly included in the genus Do- 
lichos ; and several share in the Indian celebrity 
of that genus for furnishing grateful esculents. 
The sword-podded species, in particular, Canava- 
lia gladiata, is held in very high esteem in India 
for its culinary legumes. The species called Ca- 
navalia bonariensis, is a very beautiful climbing 
plant; and, on account of its flowering during 
the whole summer, it is an important accession 
to the greenhouse or the conservatory. Its stem 
is woody, sarmentose, and very long; its leaves 
are ternate, smooth, and shining ; and its flowers 
have a most beautiful reddish purple colour, and 
are produced in axillary racemes. Plants of this 
species can very easily be propagated by layers. 
CANCER. A virulent and gangrenous tumour, 
in any part of the body of an animal. Cancer in 
the eye completely changes the visual organism 
into a decomposing fleshy substance, which either 
abounds with irrepressible fungous growths, or 
ulcerates and wastes away; and this horrible 
disease occasionally attacks cattle, but does not 
admit of cure or even of amelioration. Cancers 
in other parts of the body of cattle are not un- 
common; and, happily, they may be either averted 
or alleviated. Tumours, which of themselves give 
little or no pain, appear on the cheeks, under the 
eyelids, in the channel between the jaws, on other 
parts of either the face or its adjuncts, or in the 
immediate vicinity of joints; and these tumours 
are frequently the precursors of cancer, or the 
niduses in which it is formed. In some instances, 
they are small, broad-based, and firmly attached ; 
and in others, they become very large, and either 
hang loose, or have a comparatively slight at- 
tachment ; but the former sort are far more likely 
to break than the latter, and often give origin to 
the most virulent cancers. When these tumours 
break, they discharge a thin and excoriating 
fluid, and form fungous wounds, whose “ proud 
flesh” will growagain and again, almost as quickly 
as it can be removed. The tumours may, in 
most instances, be so eradicated with the knife, 
that no cancerous ulcer or fungous wound will 
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follow; but when they break, the ulcers which 
they originate are generally incurable, yet can 
be alleviated by the use of iodine and the hydri- 
odate of potash. See the article lopinz, Cancer 
is said to have received its name from the resem- 
blance of the tumid veins of very bad cases of it 
to the claws of a crab.—Clater’s Cattle Doctor.— 
Knowledge Society’s Treatise on Catile—Turton’s 
Medical Glossary. 

CANDLE. An article so well known in do- 
mestic economy as to render any description of 
it entirely superfluous. The term is obviously 
derived from the Latin candela ; and that from 
candere, to burn. Candles are by no means a 
modern invention, though lamps seem to have 
been chiefly used by the ancients for domestic 
purposes: mention is made of something like 
candles, both of tallow and wax, and not unfre- 
quently of pitch, as having been in use amongst 
them. The wicks were originally small cords; 
afterwards, the papyrus and the pith of rushes 
were used. But the ancients seem at no time 
to have been able to produce an article in any 
degree to be compared with the candles of modern 
times. 

Candles may be manufactured from a great 
variety of substances, but those chiefly employed 
are tallow and wax. 

Tallow candles.— Candles made from tallow 
are either dipped or moulded. The first kind 
are the candles in common use, and have been 
long known in commerce; the second sort is a 
more recent invention, and claimed by a Pari- 
sian. 

The tallow employed by the candlemaker con- 
sists chiefly of ox and sheep tallow. That ob- 
tained from the hog is rarely used, on account 


of the bad smell which it has in burning, as well | 


as a thick black smoke; but chiefly on account 
of its being easily melted,—a quality of the very 
worst kind. Sheep-tallow, with a portion of 
the best ox-tallow, is set aside for the moulded 
candles. Candles made principally from sheep- 
tallow have a better gloss and firmer texture 
than those which are manufactured wholly from 
ox-tallow. The quality of the candles depends 
as much upon the care and cleanness with which 
the tallow is collected by the butcher, as upon 
the species of animal from which it is derived ; 
but, even where the greatest care is employed, 
parts of the tallow must necessarily be mixed 
with impurities which cannot afterwards be com- 
pletely separated from it. The extensive manu- 
facturer will therefore not only carefully select 
the tallow for the finer candles, and for those of 
common use, but will separate from his stock the 
inferior pieces of tallow, and such as are mixed 
with impurities, in order to dispose of them to 
the inferior dealer. 

After the tallow is properly sorted, it is put 
into a wooden vessel, and cut into small pieces 
preparatory to the first melting, which, in the 
technical language of the workmen, is called 
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rendering. Much depends upon this operation 
being performed as soon as possible after the tal- 
low comes from the hands of the butcher. If 
the tallow is allowed to remain for several days 
exposed to the action of the air—which must 
often happen to the inferior dealer, who receives 
his tallow in small quantities, and at consider- 
able intervals—part of it will corrupt and infal- 
libly injure the whole mass; but if the tallow is 
rendered soon after it comes from the slaughter- 
house, it may be kept for months or years, and 
even improved by keeping, provided the tem- 
perature is moderate. The object of this opera- 
tion, is to separate from the tallow the skin and 
fleshy parts which always adhere to it, and ex- 
pel, by evaporation, the aqueous particles. With 
this view, the tallow, after being cut into small 
| pieces, is thrown into a large boiler, and heat 
gradually applied. As the tallow melts, new 
| portions are added ; and particular care is taken 
to stir it frequently, in order to prevent the more 
solid parts from adhering to the bottom of the 
vessel. After boiling a considerable time, the 
more solid parts collect at the surface in the 
form of a cake, which is called the crackling ; 
part of the liquids have been driven off by the 
boiling, and the remainder subsides to the bot- 
tom after the boiling ceases. The cake is then 
put into a press, and great pressure applied, in 
order to extract from it every particle of tallow ; 
it is afterwards set aside to be sold for food to 
dogs and other animals. The liquid tallow is 
taken from the boiler and put into an adjoining 
vessel, by making it pass through an iron sieve, 
by which means any of the solid parts which 
have not united with the cake are separated 
from the liquid mass. Still, however, many 
foreign substances will remain blended with it; 
and in order to purify it still more, the tallow is 
put into another vessel, and a certain quantity 
of water mixed with it. The water being speci- 
fically heavier than the tallow, sinks to the bot- 
tom, and carries along with it any impurities 
which may have escaped the operation of the 
sieve. After standing a sufficient time for the 
impurities to settle, this tallow is transferred, by 
means of tinned iron buckets, into tubs of a 
moderate size, and allowed to congeal. It is then 
taken out of the tub in a solid state, and piled 
up for future use. In transferring the tallow 
from the large vessel into the tubs, care must be 
taken not to agitate it too much, lest the slimy 
matter connected at the bottom rise and mix 
with it again. To prevent this, the workmen 
usually cease emptying the vessel when they 
come within an, inch or more of the slimy mat- 
ter, which they readily discover by its muddy 
white colour. The residue of the tallow is al- 
lowed to remain in the vessel during the night, 
and in the morning it is taken out in a solid 
state, and set apart to be re-melted with new 
tallow. 

After having sorted and purified the tallow in 
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the manner above described, the candlemaker 
proceeds to cut and arrange the wicks, which, 
with the exception of such as are intended for 
the coarser dipped candles—are made of fine 
spun cotton. The cotton usually employed is 
chiefly obtained from Turkey, and comes into 
the hands of the candlemaker in the form of 
skeins. Four or more of these skeins, according 
to the intended thickness of the wick, are wound- 
off at once into bottoms or clews, and afterwards 
cut, by means of a very simple machine, into 
pieces of a particular length, corresponding to 
the size of the intended candle. Before putting 
the wicks into the moulds, or placing them on || 
the sticks for dipping, it is usual to dress them, © 

by slipping them between the fingers and thumb, 
with the view of laying the threads smooth, and 
removing knots and such foreign substances as 
might injure the candles. Even after this dress- 
ing, it is difficult, in consequence of the shrink- 
ing of the cotton, to keep the wicks, when placed 
upon the broaches, completely separate from 
each other. To obviate this inconvenience, it is 
usual to take a great number of wicks into the 
hand, and dip them into melted tallow. After 
rubbing them between the palms of the hand, 
and allowing the tallow which adheres to har- 
den, they may be arranged with ease upon the 
broaches. 

We shall now describe the process of dipping 
and moulding. The dipping-room is furnished 
with three important pieces of apparatus, viz., 
a boiler for melting the tallow,—the dipping- 
mould,—and a large wheel for supporting the | 
broaches. The first part of the process must 
obviously consist in remelting the tallow which | 
had been previously rendered and set aside in a | 
solid state. The expense and trouble of remelt- 
ing is sometimes saved by commencing the ope- 
ration of dipping immediately after the render- 
ing, or before the tallow cools; but the saving 
thus effected is not to be compared with the 
advantage gained by employing tallow of differ- 
ent ages. We are told, that a mixture of tallow | 
recently rendered, with some of ten or twelve 
months standing, is the best for making either 
dipped or moulded candles. The melted tallow, 
after being carefully skimmed, is transferred 
into the dipping-mould, by means of ladles or 
small buckets, in such quantities as may be re- 
quired. The dipping-mould is a box of an ob- 
long form, lined with lead, of about three feet in 
length, two in breadth, and two feet in depth, 
erected on a frame at such a height as to suit 
the convenience of the workman who sits on a 
chair beside it. To the extremities of the box 
are sometimes attached two leaves or boards, 
to receive the droppings of the candles as they 
rise successively from the dipping-mould. This 
additional piece of apparatus may, however, be 
dispensed with, provided the workman is careful 
to raise the candles slowly from the liquid mass, 
or to allow the suspended drops again to touch 


3 


the surface of the tallow. To prevent the tallow 
in the dipping-mould from freezing, or becoming 
less liquid than the process requires, it is usual, 
in some manufactories, to place a chafing-dish 
below the dipping-mould, for the purpose of 
keeping the tallow at the proper temperature. 
When the tallow is kept very hot in the adjoin- 
ing boiler, and when the process of dipping pro- 
ceeds with such rapidity as to occasion a con- 
stant renewal of the tallow in the dipping-mould, 
it will be found that a chafing-dish is quite un- 
necessary, except in very cold weather. At each 


supply, however, of new tallow, the workman 


ought to be careful to remove from the sides of 


. the vessel whatever may have hardened in the 


interval. ‘Things being thus arranged, the work- 
man, according to the first plan of dipping, takes 
into his hands three sticks or broaches, on which 
have previously been suspended a certain num- 
ber of wicks corresponding to the size of the can- 


| dles intended to be made; and, keeping them at 


an equal distance from each other by means of 
his second and third fingers, he immerses the 
wicks two or three times in the liquid tallow, 
and then hangs the rods upon a rack to cool. 


|The same operation is repeated several times, 


till the candles acquire the proper thickness. 
With the view of facilitating the process of dip- 
ping, and in order to diminish the fatigue of the 
workmen, various contrivances are in use, on the 
description of which we need not here enter. 

We shall next describe the process of mowlding, 
which, if possible, is even less complicated in its 
details than that of dipping. The moulds are 
made of some metallic substance—usually pewter 
—and consist of two parts. The shaft, or great 
body of the mould, is a hollow cylinder, finely 
polished in the inside, and open at both extrem- 
ities. The top of the mould is a small metallic 
cup, having a moulding within side, and a hole 
to admit the wick. The two parts are soldered 
together; and when united have the shape of a 
moulded candle. A third piece, called the foot, 
is sometimes added: it is a kind of small funnel, 
through which the liquid tallow runs into the 
mould, and being screwed to the opposite ex- 
tremity of the shaft, is removable at pleasure. 
Twelve or sixteen of these moulds, according to 
their size, are fixed in a frame, which bears a great 
resemblance to a wooden stool, the upper surface 
of which forms a kind of trough. The top of 
the moulds points downwards; and the other 
extremity, which is open, is inserted into the 
bottom of the trough or top of the stool, and 
made quite level with its upper surface. In 
order to introduce the wicks into the mould, the 
workman lays the frame upon its side on an 
adjoining table, and holding in his left hand a 
quantity of wicks, previously cut to the proper 
length, introduces into the mould a long wire 
with a hooked point. As soon ag the hook of 
the wire appears through the hole in the top of 
the mould, he attaches to it the looped end of 
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the wick, and immediately drawing back the 
wire, carries the wick along with it. In this 
manner each mould in succession is furnished 
with a wick. Another workman follows, and 
passes a small wire through the loop of each 
wick. This wire is intended to keep the wick 
stretched, and to prevent it from falling back 
into the mould upon the frame being placed in 
the proper position for filling. The frame is now 
handed to the person that fills the moulds, who 
previously arranges the small wires in such a 
manner that each wick may be exactly in the 
middle of the mould. The moulds are filled by 
running tallow into the trough from a cistern 
furnished with a cock, and which is regularly 
supplied with tallow of the proper temperature 
from an adjoining boiler. When the workman 
observes that the moulds are nearly half-filled, 
he turns the cock, and laying hold of that por- 
tion of the wick which hangs out of the mould, 
pulls it tight, and thus prevents any curling of 
the wick which might injure the candles. He 
then opens the cock, and completes the process 
of filling. The frame is now set aside to cool; 


and when the tallow has acquired a proper con- | 


sistence—which the workman easily discovers 
by a snapping noise emitted by the candles upon 
pressing his thumb against the bottom of the 
moulds—he first withdraws the small wires which 
kept the wicks tense, and then scraping off the 
loose tallow from the top of the frame with a 
small wooden spade, he introduces a bodkin 
into the loop of the wick, and thus draws each 
candle in succession from its mould. The can- 
dles are now laid upon a table for the inspection 
of the exciseman, and afterwards removed to 
the storehouse. Previous to storing them up, 
some candlemakers bleach their candles, by ex- 
posing them to the air and dews for several days. 
This additional labour can be necessary only 
when the dealer is obliged to have early sales ; 
for if the candles are kept for some months—as 
they ought to be, before they are brought to 
market—they become sufficiently whitened by 
age. 

Besides the common dipped and moulded can- 
dles, a kind of candle intended to burn during 
the night without being snuffed, is also made of 
tallow. These candles are usually called rush- 
lights, from the wick being made of split rushes. 

Wax candles—Next to tallow, the substance 
most employed in the manufacture of candles is 
wax. Wax candles are made either by the hand 
or with a ladle. In the former case, the wax being 
kept soft in hot water, is applied bit by bit to 
the wick, which is hung from a hook in the wall ; 
in the latter, the wicks are hung round an iron 
circle, placed immediately over a large copper 
tinned bason full of melted wax, which is poured 
upon their tops, one after another, by means of 
a large ladle. When the candles have, by either 


process, acquired the proper size, they are taken 
from the hooks and rolled upon a table, usually 


RE SEN 


CANDLE. 


of walnut-tree, with a long square instrument of 
box smooth at the bottom. As the candles must 
be rolled one by one, in order to preserve their 
warmth, and keep the wax soft, those made with 
the ladle are laid, previous to the rolling, ina 
feather-bed folded in two, at convenient distances 
from one another. The same precaution is not 
so necessary with the candles made by the hand, 
as they may be rolled just as they are formed. 

A candle differs from a lamp, chiefly in the cir- 
cumstance, that the tallow, or wax, is melted 
gradually and in small quantities, and is retained 
in a cup formed by the solid part of the candle. 
As this cup must obviously be of very small 
dimensions, it is of the last consequence that 
the quantity of matter melted never exceed the 
power of the wick to absorb it, otherwise the 
candles will gutter. The size of the wick, there- 
fore, must always be proportioned to the fusi- 
bility of the substance employed ; the more fusi- 
ble substance obviously requiring the larger wick. 
Of the two substances commonly used, wax is 
the least fusible. Tallow melts at 92° of Fahren- 
heit, spermaceti at 133°, and bleached wax at 
155°. The flame of wax is less brilliant than 
that of tallow, which is supposed to be owing 
to the wax being already combined with a por- 
tion of oxygen. This disadvantage, however, is 
more than compensated by its being less fusible ; 
by which means a smaller wick may be used, 
which not only affords the advantage of a clear 
perfect flame, but, in consequence of its flexi- 
bility, it naturally falls to one side, and, by thus 
coming in contact with the air, is burnt to ashes. 
The wick of the tallow candle being much larger, 
preserves its position in the centre of the flame, 
which is less perfect, from its internal part not 
being completely exposed to the action of the air. 
As the burning proceeds, the wick lengthens, 
and, consequently, the distance between its top 
and the point of the flame diminishes; from 
which it follows, that the oil which issues from 
the extremity of the wick, having a smaller por- 
tion of flame to pass through, will be less per- 
fectly burnt, and will pass off partly in smoke. 
The wick soon rises above the top of the flame; 


| but, owing to its size, and the quantity of oil 


which it contains, it is not converted into ashes, 
and dissipated, as in the case of the wax candle. 
On the contrary, the half decomposed oil is con- 
verted into a kind of coal, or soot, which gra- 
dually accumulates upon the top of the wick, 
and assumes the appearance of a fungus. In 
order, therefore, that a tallow candle may burn 
with any degree of clearness, constant snuffing 
is requisite. 

From the above statement, it appears, that 
the chief difficulty in improving the burning of 
the tallow candles, arises from the great fusi- 
bility of the tallow. Several attempts have been 
made to remove, or at least to lessen, the evil, 
but none of them have completely succeeded. 
Various methods of purifying the tallow, and 
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rendering it more firm and compact, are in use. 
In all these processes, alum seems to be the chief 
agent, to which is sometimes added nitre and 
sal ammoniac. In order to give tallow the ap- 
pearance of wax, quicklime is used in purifying 
it, and sometimes vinegar. The tallow thus pre- 
pared, when mixed with an equal portion of wax, 
makes very beautiful candles. Several attempts 
have been made to deprive tallow of the bad 
smell, but none of them have completely suc- 
ceeded. A decoction of rosemary, sage, laurel, 
and wild mint, has been used; and the powder 
of charcoal has been suggested. The former, 
however, it is likely, only conceals the odour 
without removing it, and, at any rate, could 
scarcely be employed on a great scale. The wax 
extracted from the fruit of the wax-tree, when 
mixed with a portion of common wax, or, what 
is better, with tallow, makes excellent candles, 
which diffuse an agreeable odour in burning. 


Candles have also been made of the butter of the | 


cocoa-nut, and of an oil extracted from the brain 
of the whale, which, after being exposed to the 
air, soon acquires a considerable degree of con- 
sistence. Candles made of the latter material 


are covered with a slight varnish; those made | 


from the cocoa burn with a clear steady flame, 
and last much longer than tallow candles. Stearine 
candles are moulded from the harder or fatty 
portions of tallow, excluding the oily particles ; 
sperm candles, from purified spermaceti. Both 
these kinds of candles requiring a higher tem- 
perature to soften them, are well adapted to tropi- 
cal climates. Tallow candles were long subject to 


an excise duty of 1d. per pound, and those made | 
of wax and spermaceti to a duty of 33d. per pound. | 


This duty was repealed on the lst of January 
1832. In 1830 its nett produce was £482,413, 
levied on 115,586,192 lbs. of tallow, and 1,265,113 
Ibs. of wax and spermaceti candles. 
CANDLEBERRY MYRTLE,—botanically My- 
rioa. A genus of ornamental shrubs, of the am- 
entaceous order. The sweet gale, or British spe- 
cies, Myrica Gale, grows wild on the bogs of 
England, and on the boggy moors and heathy 
mountains of Wales and Scotland; it is raised 
in public nurseries, and allowed a place in pri- 
vate shrubberies; and it makes a conspicuous 
and very diversified figure in popular adaptations 
to economical purposes. Numerous stems of it 
rise from one root-stool, attain a height of about 
four feet, and ramify each into several slender 
branches. Its leaves are stiff and lanceolate ; 
they measure about an inch and a half in length, 
and about half an inch in extreme breadth, or 
across the middle; they are smooth on the sur- 
face, and a little serrated at their points; and 
they have a light yellowish green colour, a bitter 
taste,and a grateful fragrance similar tothat of the 
leaves of myrtle. The catkins are produced from 
the side of the branches, and appear in May; and 
the berries are small and clustered, and ripen in 
autumn. The leaves were formerly used by some 
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persons instead of tea, but were found to be hurt- 
ful to the brain. ‘“ From this use of them,” says 
Miller, “a learned physician, a few years since, 
wrote a treatise to prove this to be the true 
tea!” The leaves were also used in former times 
by the northern natives, and perhaps are still 
used by some of the Scottish Highlanders, as a 
substitute for hops; but, in order to prevent 
their mischievous effect upon the head, they re- 
quire to be very long boiled. The leaves are 
likewise used by the Scottish Highlanders as a 
garnish to their dishes, as a perfume to their 
wardrobes, as a preventive of the depredations 
of moths, and, in infusion, as an anthelmintic to 
children. The plant is eaten by horses and goats, 
but refused by cows and sheep. Branches of it 
are laid by the Welsh and Scotch beneath their 
beds, to kill fleas and moths; a strong decoction 
of it is used by the Swedes to kill bugs and all 
such vermin as infest the human body; and 
shrubs of it, gathered in autumn, are used by 
the Welsh and the Swedes for giving a yellow 
dye to wool, An essential oil is obtainable from 
the plant by distillation, and may be supposed to 
possess, In a concentrated form, the greater por- 
tion of its economical virtues; and a waxy sub- 
stance is obtainable, by decoction, from its cat- 
kins, and is used to tan calf-skins, and might, if 
plentiful enough, be employed to make candles, 
and fully to vindicate the plant’s popular name 


of candleberry myrtle. 


The common or wax-bearing species, Myrica 
certfera, grows naturally on bogs and swamps 


| in North America, and was introduced thence to 
| Britain at the end of the seventeenth century. 


Its strong shrubby stems rise to the height of 


| about eight feet; its leaves are stiff, lanceolate, 


and about three inches long, and one inch broad ; 
its catkins are about an inch in length, and 
appear in May and June; and its berries are 
small, round, and covered with a mealy-looking 
powder. This species is known in North America 
as the tallow-shrub or candleberry tree ; and was 
long regarded as of very high economical im- 
portance. Its leaves and other parts can be used 
for the same purposes as those of the sweet gale; 
its root has a powerful effect in subduing tooth- 
ache; and its berries readily yield a large supply 
of waxy matter, fit for making candles and plas- 
ters, and for the manufacture of an agreeably 
fragrant kind of soap. Candles were formerly 
made in great quantities from this substance, and 
were held in high esteem, but are now found to 
be too expensive; and plasters and soap, made 
from it, are still in use—Two other hardy but 
evergreen species have been introduced from 
North America; nine greenhouse, evergreen spe- 
cies have been introduced from various countries, 
—principally the Cape of Good Hope ; and ten or 
eleven other species have been described. 
CANDOLLEA. A genus of ornamental shrubs, 


of the dillenia tribe. The wedge-shaped species, 


the oldest known, was brought from Australia in 
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1824; Brown’s and Hugel’s species were brought 
from the same country in 1837; and other spe- 
cies have since been discovered and introduced. 
All the species have a close relationship to those 
of the genera hibbertia and hemistemma. The 


grows to the height of seven or eight feet. 
pedunculate species are very ornamental. Cun- 
ningham’s species is a low and thoroughly gla- 
brous shrub; its branches are smooth, shining, 


reddish, slender, flexuose, and disposed to climb; | 


its leaves are alternate, linear, and about an inch 
and a half in length; its flowering-branches are 
axillary, and very short, and have the appearance 
of small bunches of axillary leaves; and each pe- 
duncle rises from amidst the leafy bunch of a 
flowering branch, and bears on its summit a 
single, yellow, five-petalled flower. 
CANDYTUFT,—botanically 7berzs. A genus 
of ornamental plants, of the cruciferous family. 
Several of the species are natives of Spain; and 
they borrow from the ancient name of that 


country, Iberia, the generic designation Iberis. | 


The umbellate species, 7; wmbellata, was intro- 


duced to Britain from Candia before the close of | 


the seventeenth century ; and it took the name 
of candytuft from its native country, and after- 
wards communicated this name to its co-species. 
This is one of the best known hardy annuals in 
all sorts of gardens, from the humblest to the 
most aristocratic; it grows to the height of about 
a foot, and carries compact and beautiful umbels 
of lightish purple flowers; and it thrives in any 
soil, and with almost any treatment, and admits 
of a long succession of sowings, and of consequent 
flowerings.—The bitter species, /beris amara, is a 
native, though rather scarce, annual of the chalky 
fields of England. Its stem is slightly shrubby ; 
its leaves are smooth and nauseously bitter; and 
its flowers are produced in oblong clusters, and 
have a brilliantly white colour.—The sweet- 
scented and the pinnate-leaved species, are fra- 
grant annuals from the south of Europe. The 
violet and two other species are ornamental an- 


nuals; five species are biennials; and ten or || 


eleven species—among others, the fragrant ever- 
flowering species from Sicily—are dwarfish, or- 
namental undershrubs. 

CANE-BRAKE. See Arunpinaria. 

CANELLA. A small genus of evergreen, or- 
namental, tropical trees, of the guttiferous tribe. 
The white species, C. alba—well known in medi- 
cine for its bark—grows wild in the inland woods 
of the West Indies, and was introduced to Bri- 
tain during the former half of last century. 
Its stem is straight, and from ten to fifty feet 
high; its branches are erect, unspreading, and 
produced from only the upper extremity of the 
stem; its leaves are spatulate, entire, dark-green, 
nerveless, and similar in smoothness, thickness, 
glossiness, and odour to those of the laurel; and 
its flowers grow in clusters upon divided foot- 
stalks, are small and of a scarlet or whitish-pur- 
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wedge-shaped species carries yellow flowers, and || 
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ple colour, and emit a powerful aromatic fra- 
grance. The inner bark of the branches is freed 
from the cuticle, dried in the shade, and sent to 
Britain as a drug; some of it flat and nearly a 
quarter of an inch in thickness, and some quilled 
like the bark of cassia or cinnamon, but consi- 
derably thicker than the latter, and suggesting, 
from its reed-like appearance, the generic name of 
canella, or “little-cane.” The dried bark has a 
slightly bitter and extremely warm and pungent 
taste ; and, when broken, emits an aromatic 
odour similar to that of a mixture of cloves and 
cinnamon. It is stimulating and gently tonic, 
and forms an useful ingredient in medicines for 
dyspepsia and a tonic gout, and a powerful correc- 
tive of the griping properties of resinous cathartics. 
It has a place in the list of cattle medicines, but 
is scarcely so useful, in that list, as a mixture of 
gentian and ginger. The ancient natives of the 


Antilles constantly used it in both their meat 
| and their drink; and many of the negroes were 


long fond of it as a condiment.—The laurel-leaved 
species, C. laurifolia, has very generally been 
confounded with the white species; but it does 
not grow to so great a height. 

CANKER. A disease in the mouth of young 
cattle. When the teething of a calf is unusually 
troublesome, pimples appear on the gums and 
on the membrane of the mouth, and, in many in- 
stances, grow into one another, ulcerate, occasion 
topical swelling, impair or destroy appetite, and 
excite general fever. Epsom salts ought to be 
administered, and diluted tincture of myrrh or 
solution of alum ought to be locally applied ; and, 
if the accompanying fever be severe, a fever drink 
ought to be administered. 

CANKER. A virulent disease in the feet of 
It is quite local; and either arises from 
accidental causes, such as high calkins or filthy 
litter, or is an accompaniment or a consequence 
of grease, thrush, or some other similar disease. 
It most frequently attacks the hind feet, and is 
generally difficult and sometimes impossible to be 
cured. The frog is the first part attacked, and 
becomes soft and fungous, discharging a sero- 
purulent matter, of a peculiarly offensive smell. 
The horny frog eventually disappears; and the 
sensible frog, instead of secreting horn, forms a 
substance somewhat resembling shreds of leather. 
The disease soon extends to the sole and other 
parts of the foot ; and, when it reaches the coffin 
bone, it may, in almost every instance, be re- 
garded as incurable. “Canker,” says Blaine, 
“has been likened to scirrhus and to cancer ; 
and, in some of its external characters, it some- 
what resembles fungus hematodes; but a true 
parity cannot be maintained with any of these. 
It can hardly be said to have any constitutional 
origin ; it is essentially local, seldom if ever spon- 
taneous. It appears oftener in hot weather than 
cold, and is more frequently seen in crowded and 
filthy stables than in well-regulated ones. It is 
now unknown in the army; and, as we may sup- 
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pose, were the same preventive causes applied, 
would be almost equally unknown elsewhere. 
The disease originates in various ways. One 
source, as supposed, but supposed only, is the 
high heels or calkins of the heavy draught-horse, 
which remove the frog from that pressure which 
seems so necessary to its healthy state. The 
state of wet and filth these horses stand in in 
some stables is a more likely source. Moisture 
applied to the frogs is a most active agent; it 
disorganizes the frog itself, and increases the 
growth of the horn of the heels, which aggra- 
vates the evil, as high heels and a full healthy 
frog are seldom seen together. Another common 
origin is neglected thrush, in which the suppura- 
tion, extending beyond the sensitive frog, in- 
flames the vascular sole, and extensive ulceration 
succeeds. Virulent and neglected grease will 
often occasion it ; and it isno uncommon circum- 
stance for quittor to degenerate into canker.” 
The proper treatment of this disease is to remove 
all exciting causes, to reduce the fungous growths, 
and to restore the healthy secretions. A perfectly 
clean stable and perfectly clean keeping are in- 
dispensable; the sedulous avoiding of all unctu- 
ous applications, and especially the preventing 
of all access of moisture, whether directly or 
through the surgical dressings, are essential ; the 
removal of the fungous growths must be effected 
by caustics, by the knife, or by both; and the re- 
storal of the healthy secretive function may be 
promoted by a long and patient series of topical 
applications. But the cure of canker is always 
both a nice and a very tedious process; and it 
ought riever, if possible, to be attempted except 
under the immediate direction of a veterinary 
surgeon. 

CANKER, or Carizs. A disease in fruit-trees, 
elms, larches, and other trees. It chiefly corrupts 
the juices, corrodes the substance, and destroys 
the vitality of the young shoots and branches of 
fruit-trees ; and it has long been known and de- 
plored as a most formidable enemy of orchards. 
Its symptoms vary considerably in trees of the 
same species, and very widely in trees of differ- 
ent genera. In some instances of its attack, a 
black speck appears upon the epidermis of a tree, 
assumes the character of an erosion, and gradually 
eats away the organism, till the branch becomes 
utterly enfeebled, and readily breaks; in other 
instances, a scrophulous-looking ring surrounds 
the branch, and eats its way inward till it reaches 
the pith; and in others, a black and thread-like 
line of disease originates in the pith itself, and 
exerts, in the direction of the exterior, a killing 
power upon all the branch’s functions. The first 
of these, however, is the most common commenc- 
ing symptom of the disease; and this is usually 
accompanied with an enlargement of the vessels 
of the bark ; but in some instances is dry, and in 
others sanious. In trees, such as those of the 
pyrus genus, whose natural sap contains a con- 
siderable quantity of free acid, it is generally 
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dry ; but in trees, such as the elms, whose natural 
sap abounds in astringent or mucilaginous con- 
stituents, it is usually attended with a sanious 
discharge. George W. Johnson, Hsq., proposes 
that the dry forms of the disease should be called 
Gangrena sicca, and that the discharging forms 
of it should be called ulcer or Gangrena saniosa. 

The swelling or enlargement of the vessels of 
the bark, which constitutes so conspicuous a 
symptom of some of the ordinary kinds of canker, 


| invariably and prominently attends it in the 


apple-tree, invariably but less prominently at- 


|, tends it in the pear-tree, frequently but not al- 


ways attends it in the elm and the oak, and very 
seldom, if ever, attends it in.the peach. “The 
swelling,” says G. W. Johnson, “is soon commu- 


| nicated to the wood, which, if laid open to view, 


on its first appearance, by the removal of the 
bark, exhibits no marks of disease beyond the 
mere unnatural enlargement. In the course of a 
few years, less in number in proportion to the 
advanced age of the tree, and the unfavourable 
circumstances under which it is vegetating, the 


| swelling is greatly increased in size, and the al- 
| burnum has become extensively dead ; the super- 


incumbent bark cracks, rises in discoloured scales, 
and decays even more rapidly than the wood be- 
neath. If the caries is upon a moderately-sized 
branch, the decay soon completely encircles it, 
extending through the whole alburnum and bark. 
The circulation of the sap being thus entirely 
prevented, all the parts above the disease of ne- 
cessity perish.” The first appearance of the dis- 
ease in the peach is so very slight, that an unex- 
perienced observer of it would suppose it to be 
of no consequence. Small brown circular spots 
constitute the whole of this appearance, and may 
easily be cut out with the knife, so as to let the 
subsequent vegetation be as vigorous as if they 
had never existed. But let the spots be forgotten 


_ for a few days; and, when the observer returns 


to examine them, they will be found to have 
spread far and eroded deeply,—perhaps to have 
surrounded the shoot, eaten down to its core, 
stopped its circulation, and extinguished its life. 

Canker was never observed by Mr. G. W. John- 
son—one of the best writers on the subject—in 
any tree of the pine tribe; and yet—though in a 
somewhat different form than in fruit-trees—it 
has been found to damage and devastate entire 
plantations of larch. In its first or latent stage 
in a larch-tree, small diseased-looking spots may 
be observed on removing the bark ; and if the 
tree be otherwise healthy, and its foliage luxuri- 
ant, the sap-vessels of the affected part will be 
found charged with inert and morbidly-secreted 
rosin. In amore advanced stage, the outer rind 
of the bark is slightly discoloured, the rosin ex- 
udes to the exterior of the bark, and the cortical 
layers become blistered and die. When the dis- 
ease is virulent, it encircles the branches, stops 
the circulation, and occasions the death of all the 
portions of the branches exterior to it from the 
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stem; and, in some instances, it makes such fright- 
ful havoc upon all the branches of a tree, as to 
leave nothing but their stumps and the stem ; or 
eventually, it attacks the very stem itself, and 
extinguishes the organism of the whole plant. 
In its milder forms, however, it does not encircle 
the stem or branches, but permits the sap to arise 
and the cambium to ascend upon part of the cir- 
cumference ; and in these instances, the trees 
attacked by it, if otherwise healthy, continue to 
have a vigorous growth. “In some plantations,” 
says Mr. Drummond of Perth, “the disease may 
be seen on the main stem of individual trees, 
which continue to make rapid progress, and ap- 
pear to sustain no injury unless at the part af- 
fected. But in some places, such is now its 
malignancy that the whole bark becomes dis- 
eased, and many young plantations totally de- 
stroyed.” 

Sir Humphrey Davy found depositions of car- 
bonate of lime on the edges of canker on apple- 
trees; yet he made only very general observa- 
tions, and rather hastily inferred from them that 
the disease is occasioned by an excess of alkaline 
or earthy matter in the cambium. Depositions 
made by a sanious canker can hardly guide a 


judicious diagnosis of any instance of dry can- | 


ker; and, especially, depositions by a running 
canker in trees of a mucilaginons nature, cannot, 
with any propriety, be treated as indications of 
the nature of canker in trees with acidulous 
juices. Yet the copious sanies discharged by 
canker in the elm is—on its own account, if not 
in connexion with the disease at large—a sub- 
ject of very considerable interest ; and this was 
examined, with chemical precision, by Vauque- 
lin, This liquid is nearly as transparent as wa- 
ter; in some instances, very slightly coloured, 
and in others, of a blackish brown colour, but in 
all, having a saline and acrid taste. It deposits, 
on the sides of the ulcer, a soft substance, which 
is insoluble in water. The bark over which it 
flows acquires an appearance like that of chalk, 
becoming white, frangible, crystalline, alkaline, 
and effervescent with acids; and its crystals, 
when examined through a magnifier, are seen to 
be rhomboids and four-sided prisms. When the 
liquid is discharged in large quantities, the alka- 
line deposit assumes a somewhat stalactitic form ; 
and when it has a dark colour, the bark becomes 
blackish, and appears as if coated with varnish. 
The dark-coloured, slimy deposit is found, by 
analysis, to consist of carbonate of potash and 
ulmin,—the latter a proximate principle pecu- 
liar to the elm, yet very nearly identical with 
the humus which forms so large and important 
a constituent of fertile soil; and the white, 
erystalline, chalky-looking matter is found to 
consist of 60°5 per cent. of vegetable matter, 
342 of carbonate of potash, 5:0 of carbonate of 
lime, and 0°3 of carbonate of magnesia. 

The causes assigned for canker have been very 
various and conflicting, and the subject of much 
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controversy, both friendly and acrimonious; and 
even exciting causes, but especially aggravating 
causes, are probably several in number, diversi- 
fied in their mode of action, and much controlled 
by the peculiarities of climate, soil, culture, spe- 
cies, and age. Some phytologists think that 
canker is occasioned wholly by coldness and 
churlishness of climate; others regard it as a 
topical disease in the parts immediately affected, 
brought on by some bruise or other injury, and 
exasperated by an unhealthy sap, consequent 
upon unfavourableness of situation, soil, and cul- 
ture; others view it as an effect of the lodgment 
of minute, parasitic fungi, growing from spores 
either taken up from the soil through the spon- 
gioles, or received from diffusion through the 
atmosphere into cracks or wounds in the bark; 
and others think that it is a disease in the con- 
stitution or whole organic system of trees, that 
it springs from a vitiated and peccant state of 
all the juices, and that it will again and again 
break out, independently of any external injury 
or agency, so long as the juices continue to be 
unaltered. 

The notion that coldness of climate is the sole 
cause of canker, does not include the influence 
of bruises, insects, bad culture, and unfavourable 
soil, but merely regards these as ancillary or ag- 
gravating causes, unable of themselves to de- 
velop it with any considerable virulence, yet in- 
creasing the power of the one grand cause; and, 
thus modified, it was propounded, six years ago, 
by Mr. Pearson of Kinlet in the Gardener’s Ga- 
zette and the Quarterly Journal of Agriculture, 
and afterwards defended, in the former of these 
periodicals, throughout a long controversy. “For- 
merly,” says Mr. Pearson, “it appeared singular 
to me, when I read the practice of various au- 
thors on the cure of canker in fruit-trees, that 
they always blamed the subsoil; yet the subsoil 
of every situation varies as much as the superin- 
cumbent soil. One blames cold, clayey rotch, 
while another blames sandy rotch; a third does 
the same with clay, while a fourth blames the 
sand; and the prevention of the roots penetrat- 
ing these various subsoils seems to be the pana- 
cea for all the cankering evils of these various 
situations; but is it not singular enough, that 
the cankering matter should be found in every 
subsoil in the kingdom, or wherever a gardener 
chooses to stick in his spade? The mystery is 
solved at once when we come to consider the 
withering and penetrating power of the weather 
on spongy, unripened wood. Canker proceeds 
also from cuts, bruises, and the attacks of in- 
sects; but all these produce insignificant effects 
compared with those of the atmosphere. It may 
appear difficult to reconcile the above theory 
with the canker in the larch. I say nay; for as 
there are times when the atmosphere hangs be- 
tween deposition and evaporation, that is, a 
lurking atmosphere which is neither cold enough 
to freeze, nor warm enough to send off the su- 
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perabundant moisture, it may be that this is the 
time in which the glands of the tender bark of 
unthinned or improperly thinned larches be- 
come affected.” Mr. Drummond of Perth, who 
writes expressly on the canker in the larch, and 
who contends that the sole cause of it is an ex- 
cess of cold and moisture in the atmosphere, says, 
“T do not pretend to account for the physical 
action of the climate in producing the disease in 
the plant. Perhaps the injury the foliage sus- 
tains may prevent the due perspiration of the 
plant, and the fluids may be deprived of their 
proper aerial nourishment necessary for the cir- 
culation, or a moist and an excessively cold atmo- 
sphere may act upon the open texture of the 
bark, when the vessels are full of sap, in the 
same manner as it acts on and destroys certain 
bulbous roots.” “The canker,” says Mr. Drum- 
mond elsewhere, when stating the grounds of his 
opinion as to the cause of it, “is invariably to be 
found in excess in the immediate vicinity of 
water, marshy ground, on all cold retentive 
soils, and in situations where hoar-frost prevails. 
Among trees planted on the sides of mountains, 
where the soil and adjoining grounds are dry, 
little or no disease is to be found; but it is quite 
common on elevated situations if they are ex- 
posed to fogs or the vapours arising from damp 
or marshy ground. I have observed the trees 
free from disease on a limited extent of marshy 
ground, and those on the dry ground immedi- 
ately overhanging it in a diseased state; which 
would indicate that an excess of moisture at the 
root is not the cause, but that the exhalations 
from damp ground have an immediate connexion 
with it. It has appeared towards the east coast 
in all its virulence. There is less of it as you 
proceed to the west ; and in Argyleshire, where 
the climate is more temperate (being removed 
from the influence of the east winds), and where 
is superabundant atmospheric moisture, the 
woods are comparatively free from the disease, 
but which would have been either dead or dying 
in similar situations in this part of the country. 
These observations led me to conclude that a 
moist climate is not alone the cause of the dis- 
ease, but that it is produced by an excess of cold 
and moisture in the atmosphere.” 

Opinions as to fungi being the cause of canker 
are exceeding various and conflicting. Minute 
parasitic fungi unquestionably attend most in- 
stances of canker, and sometimes exist in such 
myriads as to impart a peculiar tinge to the 
whole stem of cankered trees; but very different 
fungi attack different species of trees, several kinds 
sometimes attack the same species, and possibly 
some are either causes or aggravations of canker, 
while most are merely innocuous effects. The 
stromatospheria multiceps so commonly and 
greatly abounds on cankered pear-trees, particu- 
larly on the jargonelle, the Windsor, the swan’s 


eggs, the summer bergamot, and the autumn ber- 
gamot varieties, and seeming to make their young | 


shoots and even their older branches die away 
toward the extremity, that it has been regarded 
by some close observers as the sole cause of their 
canker; a kind of fungus totally different from 
this accompanies, and has been thought by some 
persons to rouse, precisely similar symptoms 
of canker in apple-trees; and minute fungi of 
| various kinds, particularly of the genera clado- 
sporium, antennaria, and helminthosporium, in- 
variably accompany canker in the larch - trees, 
and are sometimes so prodigiously abundant as 
to give the trees the appearance of being coated 
with soot. But two of the most distinguished 
fungologists in Britain, after closely examining 
specimens of cankered larch, expressed a decided 
opinion that the presence of the fungi was not 
the cause but a consequence of the disease, and 
was probably occasioned by the exudation of tur- 
pentine; and one of the two—Sir W. J. Hooker 
—remarked, “Diseased trees exuding moisture, 
or even in moist seasons, instead of having a 
clean bark or foliage, are very liable to the at- 
tacks of various fungi; but, nevertheless, they 
do not seem to afford a proper humus to bring 
them to a state of perfection. I have often ob- 
served this to arise again from a bad, and espe- 
cially cold and wet, state of the soil.” 

The opinion that canker is occasioned by the 
weakness of a tree’s constitution, by a distemper 
in all its juices, or by a deficiency in its func- 
tional energies, and by a consequent inability to 
imbibe and elaborate sufficient nourishment for 
existing organs, and sufficient matter for the 
formation of new parts,—this opinion makes 
very ample allowance for the malign influence 
of bad climate, bad soil, bad cultivation, bad va- 
| riety of tree, and all sorts of accidents and unfa- 
vourable circumstances; and, as maintained by 
|| Some writers, it even seems to speak of constitu- 
tional distemper as a convenient general ex- 
pression for the operation of all kinds of con- 
ceivable causes. G. W. Johnson, Hsq., who is a 
strenuous advocate of this opinion, enumerates 
and illustrates most of the causes which are usu- 
ally alleged, and then says, “All these facts unite 
in assuring us, that the canker arises from the 
tree’s weakness. It matters not whether its 
energy is broken down by an unnatural rapidity 
of growth, by a disproportioned excess of branch- 
es over the mass of roots, by old age, or by the 
disorganization of the roots in an ungenial soil; 
they render the tree incapable of extracting suf- 
ficient nourishment from the soil, consequently 
incapable of developing a sufficient foliage, and 
therefore unable to digest and elaborate even 
the scanty sap that is supplied to them.” 

Both soil and subsoil, in spite of the assertion 
of a few writers to the contrary, appear to exert 
a very considerable influence. A wet retentive 
subsoil does not permit sufficient aeration, can- 
not perform sufficient digestion, and will not 
allow a sufficient supply of perfectly fresh ele- 
i of healthy sap; and therefore must act 
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malignly, not alone as a reservoir of cankering 
vapours, but as an originator of impoverishing 
and poisonous juices. A deep and very rich soil 
gives trees a plethoric and dropsical habit, and, | 
in consequence, occasions so powerful a predis- | 
position to canker, that a cure for this disease in | 
an orchard has sometimes been found in the sim- 
ple process of wheeling away one stratum of the 
soil, and diluting the remaining stratum. If | 
a subsoil either be ill-drained or consist of fer- | 
ruginous gravel, or if a soil be clayey and not 
kept well-drained and porous, all trees which 
grow upon it, but especially fruit-trees, are ex- 
ceedingly liable to become cankered. A soil 
exhausted by long cropping, or charged with the 
sporidia of accumulated growths of minute epi- 
phytic fungi, is peculiarly unfavourable; and 
hence an old worn-out orchard, if replanted with | 
fruit-trees, is almost certain to communicate 
canker to even the most vigorous young plants 
which can be selected. A cold situation, fre- 
quency of raw fogs, and the vernal prevalence 
of piercing and moist east winds, seem to be the | 
principal cankering elements in climate. Inju- 
dicious pruning, bruises, damage to the bark, 
and all similar accidents, if they do not originate 
canker, seldom fail to aggravate it. The young- 
est and most vigorous larch-trees appear to be 
more subject to canker than the older and less 
vigorous ; yet, with this exception, the oldest 
trees of any species growing in one group, or in 
one set of circumstances, whether they be tim- | 
ber-trees or fruit-trees, are more frequently at- 
tacked than the younger. Trees of every age | 
are liable to canker; but, as a general rule, all 
become increasingly liable as they advance in 
age, and particularly such as have had a vigor- | 
ous growth in their youth. All grafting varie- 
ties of fruit-trees, also, become more and more 
cankerable as they multiply in reproduction, till | 
they eventually acquire such an accumulation | 
of peccant humour as to be continually diseased, 

and no longer propagable. The scions of an old 

variety of fruit-tree merely multiply an aged in- | 
dividual ; and though they acquire temporary 
vigour from the young and stimulating sap of 
the stocks on which they are grafted, they be- 
come, in a few years, as cankerable and decrepid 
as the parent tree. The golden pippin, the old- 
est variety of the apple-tree at present cultivated, 
is more frequently and severely attacked by can- 
ker than any other variety. “Ido not mean to 
assert,” says Mr. Knight, “that there ever was a 
time when an apple-tree did not canker on un- 
favourable soils, or that highly cultivated varie- | 
ties were not more generally subject to the dis- 
ease than others, where the soil did not suit 
them. But I assert, from my own experience 
and observation within the last twenty years, 
that this disease becomes progressively more fa- 
tal to each variety as the age of that variety, 
beyond a certain period, increases; that all the 
varieties of the apple which I have found in the 
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|, catalogues of the middle of the seventeenth cen- 

tury, are unproductive of fruit, and in a state of 

| debility and decay.” 

_ The sap of a cankered tree acquires an excess 

| of alkaline or saline matter, in consequence ap- 
| parently of the power of its roots to select suit- 

| able food becoming enfeebled. M. Saussure 


| found, in the course of his experiments, that, on 


_ account of their losing their sensitiveness and 


|. energy necessary for selecting or rejecting, the 


_ roots of plants growing in saline solutions ab- 
_ sorbed the largest proportions of such salts as 
were injurious to their health. Thus, when 
| polygonum persicaria and bidens cannabina were 
grown in a solution of acetate of lime, sulphate 
_ of soda, and chloride of sodium, they wholly re- 
_ jected the acetate of lime; but when grown in a 
solution of acetate of lime and sulphate of cop- 
per, they abundantly imbibed both of these 
salts ; yet the sulphate of copper was found to 
be more deleterious to them than any other salt 
employed in the experiments. The proportions 
of the salts absorbed in the former of the two 
solutions were six per cent. of sulphate of soda, 
and ten of the chloride of sodium; and the pro- 
portions in the latter were thirty-four of the sul- 
phate of copper and thirty-one of the acetate of 
lime. Now roots, though in a less degree, will 
be debilitated by an ungenial soil as certainly as 
by a solution of powerfully deleterious salts, and 
will in consequence absorb soluble alkaline mat- 
ters in the soil with increasing facility of imbibi- 
tion and diminishing ability of discrimination ; 
and while the roots will either thus, or by the 
weakening effects of canker inflicted by other 
causes, cease to make a healthy performance in 
taking up liquid nourishment from the soil, the 
leaves of the debilitated branches will become 
diminished in at once energy, size, and number, 
and will fail to effect a sufficient elaboration of 
the sap for its conversion into healthy cambium. 
The sap which ought to feed all existing organs 
and to afford matter for the formation of new 
ones, is thus at once deficient in quantity, dete- 
riorated in quality, and ill-digested in phylline 
elaboration ; and it therefore corrodes in the vas- 
cular system of the tree, and throws out the pe- 
culiar crystalline deposits which constitute so 
singular a symptom of some of the worst kinds 
of canker. 

The prevention and cure of canker are neces- 
sarily various, and must, in any one instance, be 
directed against the special forms which the 
disease assumes, or the particular cause by which 
it is excited. If coldness of climate be the only 
cause which can fairly be assigned for it in any par- 
| ticular orchard, covering with glass is the chief 


| preventive, and this, of course, can be applied to 


only a few select wall-trees. If fungi can, in any 
instance, be regarded as a chief exciting cause, a 
proper remedy might probably be the free use of 
the knife, and a subsequent copious washing 
with caustic lime water. If plethoric or dropsi- 
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cal habit seem to be forming, or have already 
formed, one of the main roots of the tree may be 
removed, and an admixture of poor loam, sandy 
mould, or even of drift sand or any other diluting 
matter, may be worked into the soil. A cultivator 
of Devonshire, whose opinions are recorded by 
Mr. Marshall, believed canker to be caused by 
excessive fertility in the soil, or a too abundant 
“dressing”? about the roots, and regarded the 
application of common river sand to the roots as 
an infallible remedy. If mere weakness of con- 
stitution or defect of functional energy appear to 
be the cause, while no one kind of exciting in- 
fluence can be detected or inferred, a very effi- 
cient remedy, known by experiment to induce a 
complete cure, is to cut away all the infected 
parts, and make a judicious pruning among the 
remaining branches; and even if such exciting 
circumstances as unfavourable climate, ungenial 
soil, or previous bad culture can be detected, an 
excellent effect may be produced by the gradual 
sawing and cutting away of exuberant or super- 
numerary shoots and boughs. “If canker in a 
fruit-tree is a consequence of old age,” says Mr. 
Johnson, “it is probably a premature senility, 
induced by injudicious management, for very 
few of our varieties are of an age that insures to 
them decrepitude. I have never yet known a 
tree, unless it was in the last stage of decay, that 
could not be recovered by giving it more air and 
light, by careful heading in, pruning, improve- 
ment of the soil, and cleansing the bark. Ifthe 
soil, by its ungenial character, induces the 
disease, the obvious and only remedy is its ame- 
lioration; and if the subsoil is the cause of the 
mischief, the roots must be prevented striking 
into it. In all cases, it is the best practice to re- 
move the tap-root. Many orchardists pave be- 
neath each tree with tiles and broken bricks. 
If the trees are planted shallow, as they ought to 
be, and the surface kept duly fertile, there is not 
much danger of the roots striking into the worse 
pasturage of the subsoil.” A method of plaster- 
ing cankered trees with a preparation of cow- 
dung, lime-rubbish, wood-ashes, and sand, made 
a vast sensation about half-a-century ago, and 
was rewarded by a parliamentary grant of money ; 
but it was afterwards shown by Mr. Knight, and 
is now generally believed, to have been a piece 
of sheer quackery. Other persons recommend, 
and many successfully practise, the removal of 
all decayed or exuviated bark, and the applica- 
tion of various liquid washes, such as a solution 
of common salt, or a diluted lquid compound 
of cow-dung, soap-suds, and urine. When any 
bruise or other injury is inflicted, of a kind likely 
to induce or develop canker, a piece of living 
bark from another tree might be exactly fitted 
into the excision in the same manner as in the 
operation of budding. The grand preventive of 
canker in larch is to select, for plantations, such 
situations and soils as shall not subject the trees 

to combined coldness and moisture.— Papers | 
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| tiful flowering-plants known to the florist. 
| popular name is Indian shot ; and this name al- 
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Mr. Johnson, Mr. Drummond, and Mr. Pearson, 
in Quarterly Journal of Agriculture.—The Canker 
Controversy in the Gardener's Gazette. — Keith’s 
Botanical Lexicon —Marshall’s Rural Economy of 
the West of England.—Loudon’s Gardener's Maga- 
zine.—Memoirs of the Horticultural Society. 

CANKERED GRAIN. Wheat affected with 
pepperbrand. See the articles PpppERBRAND and 
AXCIDIUM. 

CANNA. A genus of ornamental, evergreen, 
herbaceous, tropical plants, forming the type of 
the natural order Cannes. This order is very 
nearly allied to that which contains ginger, car- 
damom, zedoary, turmeric, and other aromatic 
plants; but though entirely resembling that or- 


| der, scitamineze, in appearance and in geographi- 


cal distribution, it differs in wanting aromatic 
principle, and in two minute botanical charac- 
ters of its parts of fructification. The genus 


| canna comprises no fewer than nearly forty 
| known species, all of which have been introduced 


to the gardens of Britain; and it is highly and 
justly celebrated for the great beauty of its 
flowers. The Indian species, Canna Indica, grows 
naturally in both the Hast and the West Indies, 
and was introduced to Britain in 1570, and, 
though long very common in greenhouses, con- 
tinues to possess the fame of one of the most beau- 
Its 


ludes to the roundness and hardness of its seeds. 
Its roots are thick, fieshy, tuberous, and divided 
into many irregular knobs; its stem rises to the 
height of from two to four feet, and is encom- 
passed by the broad leafy footstalks of the leaves; 
its leaves are produced in a disorderly manner 
from the crown of the roots,—they at first are 
twisted like a horn, but afterwards become ex- 


| panded, and are nearly a foot in length, and five 


inches across the middle, gradually diminishing 
in breadth toward each end, and terminating in 
a point,—and they have many large transverse 
veins, running from the midrib to the edges; its 
flowers are produced in loose spikes at the upper 


| part of the stem, and consist each of one petal, 


cut nearly to the bottom into six slender seg- 
ments, the upper three of which are the broadest 
and of a bright scarlet colour, while the other 
three are narrower and havea mixture of a paler 
colour ; and its fruit is a capsule which opens 
lengthways into three cells, filled with round, 
hard, black, shining seeds. This plant properly 
flowers in June and July; but, when properly 
managed, it always flowers again in winter and 
Spring; and it can easily be so treated as to 
flower during the greater part of the year. It 
needs during winter the heat either of a hot- 
house or of the warmest nook and degree of the 
greenhouse ; yet, in summer, can be placed with 
tender exotics, in a sheltered situation in the 
open air, and has even been successfully treated 
as if it were half-hardy. The Hindoos make 
necklaces and other ornaments of its seeds. A 
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variety of it called the spotted, C. 7. maculata, 
carries reddish-yellow flowers.—The lofty and the 
broad-leaved species, C. excelsa and C. latifolia, 
the former carrying scarlet flowers, and the lat- 
ter pink-coloured flowers, were introduced from 
Brazil in 1820, and usually grow to the height of 
respectively sixteen and ten feet. The other 
species grow to heights varying from two to six 
feet ; most carry scarlet or crimson - coloured 
flowers, and some carry flowers of yellow, car- 
mine, brown, orange, and reddish-yellow colour ; 
and, with scarcely an exception, they are very 
decidedly handsome. The eatable species, C. 
edulis, is cultivated in Peru as an esculent, 


and may possibly be capable of cultivation in | 


the open ground, in the extreme south of Eng- 
land. ‘This species was introduced from Peru in 
1820; and another esculent species, C. esculenta, 


was introduced from South America in 1822. | 


These two species, and indeed the whole genus, 
possess a very close relationship to the arrow- 
root plants. 

CANNABIS. See Hemp. 

CANTER. See AmsBuz. 

CANTERBURY BELLS. See Brtirtower. 

CANTHARIDES. The name of a kind of fly, 


—the Cantharis vesicatoria of Geoffroy,—Meloe | 
vesicatoria of Linnzeus,—Lytta vesicatoria of Fabri- 
cius; belonging to the family of the 7rachelides. | 


They are very common in Spain, Italy, and France, 
where they are found in large families on the ash, 
lilac, viburnum, &c. Their body is from 6 to 10 
lines long ; the feelers are black, setaceous, com- 


posed of 12 articulations; the elytra long, flex- | 
ible, of a shining, golden green, and the tarses of | 
Their odour is strong, penetrat- | 
ing, peculiar, and unpleasant; their taste ex-_ 
tremely acrid; their powder is of a brownish- | 
grey, intermixed with shining particles of a me- | 


a deep brown. 


tallic green colour. According to Robiquet, they 
contain, with several other ingredients, a pecu- 
liar substance, called cantharidin. These insects 
are, of all the vesicating substances, those which 
are most commonly used. Their action is prin- 
cipally confined to the skin; however, their ac- 
tive principles may be absorbed, and cause seri- 
ous accidents. The application of a blister is 
often followed by strangury, hzematuria, pria- 
pism, &c. 


Taken internally, they act as the most | 
energetic acrid poison; they produce irritation _ 
on the intestines, and especially affect the genito- | 
urinary organs, which they stimulate violently. | 


In certain disorders, they are administered in | 


small doses, as powerful stimulants. The medi- 
cine is of a very dangerous character, and its 
use requires the greatest caution on the part of 
the physician. Several species of blistering fly 
are found in the United States, some of which 
are more powerful than the Spanish fly. In ve- 
terinary practice, cantharides form the chiefly 
active ingredient of all the best blisters, whether 
unguent or liquid; and they are also adminis- 
tered internally, in very small doses, as a remedy 


678 CANTHARIDIN. 

for glanders and for extreme debility. See the 

articles Buistpr and GLANDERS. 
| CANTHARIDIN. The vesicating principle of 
the cantharides, or Spanish fly ; it is white, in 
small crystalline scales, insoluble in water and 
cold alcohol, soluble in ether, boiling oils and al- 

cohol, from which it precipitates by cooling. The 
| vesicating properties could be extracted from 
cantharides by oil of turpentine, and probably a 
_ satisfactory ointment be prepared by merely eva- 
porating the oil of turpentine at a moderate tem- 
| perature. 

CANVAS SHEDS. Tarpaulin sheds for afford- 
ing shelter to sheep. They are particularly valu- 
able in bleak highland districts where timber is 
| scarce and high-priced; and can be maintained 
in even woodland districts, at a less cost than 
timber sheds. Each may be formed of light and 
closely- woven tarred canvas; it may be made 
about two yards wide, and about forty yards long, 
or of any length to correspond with the princi- 
pal folds; it may be erected along a stone-wall 
of about 53 feet high, so as to have the wall for 
its back, and may easily be made water-tight 
along its line of junction with the edge or sum- 
mit of the wall; it may be erected and made 
firm with common posts and head - rails, one 
range of posts being placed along the back, an- 
other range placed along the front, and the lat- 
ter only three feet high, and multitudinously 
connected with the former by transverse head- 
rails or very slender rafters; it may be tied at 
so very many points to both the longitudinal and 
the transverse head-rails as to offer perfect re- 
sistance to any force of wind which might other- 
wise raise or disturb it; and it may be provided 
along the back with simple racks, for holding 
the sheep’s food. A simple contrivance like this 
| will keep sheep exceedingly snug amid the storms 
of winter; it would be of great value during the 
sheep-shearing season, in a rainy district; and 
something similar to it might be eminently ser- 
viceable for sheltering cattle on the grass-farms 
of Skye, and of similar bleak feeding districts of 
the Hebrides or the Scottish Highlands. 

CAOUTCHOUC. A vegetable principle exist- 
ing in the milky juices of many genera and spe- 
cies of plants; and hence there may be several 
varieties of it. It is obtained from the Siphonia 
elastica, S. Cahuchu of 8. America; Artocarpus 
incisa, integrifolia of the West Indies; Urceola 
elastica of Sumatra and Java; Micus elastica, re- 
ligiosa, indica, &c., of the East Indies; farther 
from the Castilleja elastica, Cecropia peltata, Hip- 

pomene biglandulosa. It exists in the milk of 
| many Euphorbiaceze, Papaveraceze, in Lactuca, 
Asclepias, Leontedon, &c., &c. When any of 
| these plants is incised, there exudes a milky 
juice, which, by exposure to the air, gradually 
lets fall concrete caoutchouc. The juice is pale 
yellow, thick, and similar to cream ; its odour is 
_ sourish and putrid ; specific gravity = 101174; 
| | hewn spread in thin layers on a solid body it 
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soon becomes solid caoutchouc, amounting to 45 
per cent. of the weight of the juice. Faraday’s 
analysis of the juice gave, caoutchouc 31°7 ; albu- 
men 1'9; a bitter nitrogenous matter, soluble in 
water and alcohol, and precipitable by nitrate of 
lead, 7°13; a substance insoluble in water and 
alcohol 2:9; water with a little free acid 56:37. 
The caoutchouc floats in it in globules, and it is 
immediately congealed by heat or alcohol; the 
particles deposit by standing; it is miscible in 
all proportions with water. 

Caoutchouc has a pale yellow colour, and is 
destitute both of taste and smell. The black 
colour of caoutchouc is owing to the method of 
drying it after it has been spread upon moulds ; 
by exposing it to smoke, after each successive 
coat. At 32° it is hard, and has little elasticity, 
but when heated to 60° or 70°, becomes soft and 
pliable like leather, is exceeding elastic and ad- 
hesive; and cannot be broken without consider- 
able force. 

Caoutchouc is insoluble in water, alcohol, 
acids, or alkalies; by long boiling in water it 
softens and swells up, and is then acted on 
with greater facility by different menstrua, but 
when exposed to the air, it resumes its former 
state. Caoutchouc is slightly soluble in ether. 
Dilute acids do not act upon it. Sulphuric 
acid dissolves it after long digestion without 
forming tannin; when heat is applied, it is con- 
verted into a terebinthic mass. It is rapidly 


acted on by fuming nitric acid, nitric oxide being | 


evolved. Muriatic acid does not affect it. It is 
not attacked by gases, such as chlorine, sulphu- 
rous, fluosilicic, but easily by nitrous vapours. 
When heated to a temperature of about 248°, it 
melts, and on cooling, remains in a semifluid ad- 


hesive state, but when exposed to the air in thin | 
When | 


layers, it gradually acquires hardness. 
heated sufficiently in the air, it smokes, giving 
out an odour which is not disagreeable, then takes 
fire, burning with a strong yellow flame and 
much smoke. 


tible gas, but neither carbonic acid nor ammo- 
nia; if impure it evolves all these. The chief 
product is caoutchucin or caoutchouc oil. 
Caoutchouc manufacture—This department of 
industry, which had its birth but a few years 
since, has grown so rapidly and exhibited such a 
variety of novel, ingenious, and useful applica- 
tions, within a short period of time, that it may 
already take high stand among the ancient me- 


chanical arts, since in a vast number of instances | 


it supersedes the use of woven textures, leather, 
&e. 
surface, to chemical reagents, its closeness of 
texture, &c., are qualities which will insure its 
eminence, as soon as improved mechanism shall 
enable the manufacturer to throw it into any 
required form. Wecan now observe it replacing 
woven goods to a limited extent; we find it now 
made into almost every aes vertety of tian 


When pure caoutchouc is distil- | 
led, there passes off a large quantity of combus- | 


Its elasticity, resistance to wear and tear of | 
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though far surpassing the latter in most of its qua- 
lities; it can be made into a paper ; it can be made 
of any required thickness or thinness; it will re- 
ceive white and coloured grounds, on which more 


| delicate lines of engraving are impressed than on 
_any kind of paper; articles are made up from 


these materials with great ease and rapidity by 
simply cutting out and cementing pieces toge- 


| ther more firmly than can be effected by the 


needle. We distinguish two kinds of caoutchouc, 
—the common material, and that composed ac- 
cording to Goodyeayr’s process. 

The crude material, as imported in skinny 


| shreds, fibrous balls, twisted concretions, cheese- 


like cakes, and irregular masses, is more or less 
impure, and sometimes fraudulently interstrati- 
fied with earthy matter. It is cleansed by being 
cut into small pieces, and washed in warm water. 
It is now dried on iron trays, heated with steam, 
while being carefully stirred about to separate 


| any remaining dirt, and is then passed through, 
_ between a pair of iron rollers, under a stream of 


| pieces being blended together. 


| water, whereby it gets a second washing, and be- 


comes at the same time equalized by the separate 
The shreds and 
cuttings thus laminated, if still foul or hetero- 
geneous, are thrown back into a kind of hopper 
over the rollers, set one-sixteenth of an inch apart, 
and passed several times through between them. 
The large and thick tables of the gum are sliced 


| into cakes for the stationer, and into sheets for 


making tapes and threads of caoutchouc. The 
thin slices constitute what is called sheet-caout- 
chouc, and they serve tolerably for making tubes 
for pneumatic apparatus, and sheaths of every 
kind; since, if their two edges be cut obliquely 
with clean scissors, they may be made to coalesce, 
by gentle pressure, so intimately, that the line of 
junction cannot be discovered either by the eye 
or by inflation of a bag or tube thus formed. 
Sheets of caoutchouc are cut into continuous 
threads by highly ingenious machines. The 
threads of caoutchouc are readily pieced by par- 
ing the broken ends obliquely with scissors, and 
then pressing them together with clean fingers, 
taking care to admit no grease or moisture within 
the junction line. These threads must be de- 
prived of their elasticity before they can be made 
subservient to any torsile or textile manufacture. 
Hach thread is ¢nelasticated individually in the 
act of reeling by the tenter boy or girl pressing 
it between his moist thumb and finger, so as to 
stretch it to at least eight times its natural 
length, while it is drawn rapidly through be- 
tween them by the rotation of a power-driven 
reel. This extension is accompanied with con- 
densation of the caoutchouc, and with very con- 
siderable disengagement of heat. The reels, after 
being completely filled with the thread, are laid 
aside for some days, more or fewer, according to 
the quality of the caoutchouc,—the recomposed 
requiring a longer period than the bottle-mate- 
rial. When thus rendered inelastic, it is wound 
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off upon bobbins of various sizes, adapted to va- 
rious sizes of braiding, or other machines, where 
it is to be clothed with cotton or other yarn. 

For waterproof fabrics, the parings, the waste 
of the kneading operations above described, and 
the coarsest qualities of imported caoutchouc, 
such as the inelastic lumps from Para, are 
worked up into varnish, wherewith two surfaces 
of cloth are cemented, so as to form a compound 
fabric, impervious to air and water. The caout- 
chouc is dissolved either in petroleum (coal-tar), 
naphtha, or oil of turpentine, by being triturated 
with either of the solvents in a close cast-iron 
vessel, with a stirring apparatus, moved by me- 
chanical power. The heat generated during the 
attrition of the caoutchouc is sufficient to favour 
the solution, without the application of fuel in 
any way. Three days are required to complete 
the solution of one charge of the varnish mate- 
rials. The proportion of the solvent oils varies 
with the object in view, being always much less 
in weight than the caoutchouc. 

Metallic Gum Elastic Composition—The follow- 
ing specification and claim of Goodyear’s Patent 
is from the Journal of the Franklin Institute. 
“ My principal improvement consists in the com- 
bining of sulphur and white lead with India rub- 
ber, and in the submitting of the compound, thus 
formed, to the action of heat, at a regulated tem- 
perature ; by which combination and exposure to 
heat it will be so far altered in its qualities as 
not to become softened by exposure to the solar 
rays, or of artificial heat, at a temperature below 
that to which it was submitted in its preparation, 


say to a heat of 270° of Fahrenheit’s scale; nor | 


will it be injuriously affected by exposure to 
cold ; it will also resist the action of the expressed 
oils, and that, likewise, of spirits of turpentine, 
and of the other essential oils, at common tem- 
peratures, which oils are its usual solvents.” The 
compound may be formed of various proportions 
of the ingredients, but that which is deemed 
best consists of twenty-five parts of India rubber, 
five of sulphur, and seven of white lead—the 
India rubber having been previously dissolved in 
some of the essential oils, and the sulphur and 
white lead ground in the manner of preparing 
paint. 

“T have repeatedly experimented on this com- 
position,” says Mr. Booth, “which is a singular 
compound of sulphuret of lead with caoutchouc, 
and found it materially altered in some of its 
properties. It is more perfectly elastic than 
common caoutchoue, for after a long continued 
compression or extension, it returns precisely to 
its former dimensions ; it seems to possess greater 
tenacity, requiring a considerable force to pro- 
duce rupture; it is equally flexible, or nearly so, 
in summer and winter temperatures, differing in 
this respect remarkably from common caout- 
chouc; it resists the action of the usual solvents 
of caoutchouc in an extraordinary degree, being 
insoluble in ether and the essential oils, and 
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scarcely affected by acids, excepting by oil of 
vitriol. The long-continued action of the essen- 
tial oils renders it softer and brittle; but its ori- 
ginal qualities may be more or less restored. It 
resists wear and tear of surface still more power- 
fully than common caoutchouc, for after a mail- 
bag composed of it had been dragged over many 
miles of a macadamized road, the iron staples 
and nails were worn nearly through, while the 
elastic material was scarcely abraded. The ease 
and rapidity with which various articles, such as 
harness, shoes, &c., &c., can be joined together 
by the simple use of a cement and subsequently 
rendered firm by the heating process, prove con- 
clusively, when joined to the qualities above 
enumerated, that fibrous textures of cotton, &c., 


| covered with this composition, will be substituted 
_ for the various kinds of leather, in many branches 
| of the latter manufacture. 


Having employed 
various articles in ordinary dress and in chemi- 
cal operations made of the composition, or of 
cloth covered with it, and having seen nearly all 
the applications enumerated below, I can sub- 
scribe to the following enumeration of qualities 
and applications by the patentee: 

““ No degree of heat, without blaze, can melt 
it ; it remains unaltered in the torrid zone; heat, 
without blaze, more intense than 280° F., chars 
it like wood; it continues flexible in great de- 


_ grees of cold, and even by the contact of ice is 


not stiffened ; in durability it surpasses any other 


| material applicable to similar uses; its elastic 


power is superior to that of common India rub- 
ber, and is retained unaffected by heat, cold, or 
continued stretching ; of itself, or in combination 


| with fabrics of cotton, or other material, it can 
| be made of any desirable strength, with or with- 


out elasticity; it resists powerful chemical re- 
agents ; aqua fortis, sulphuric acid, essential and 
common oils, turpentine, and other solvents, 
which destroy the native gum, wood, leather, 
and metals, produce no effect upon this composi- 
tion, except that long continued immersion in 
strong aqua fortis, or sulphuric acid, chars it; it 
possesses valuable medical qualities, being a sub- 


| stitute for oiled silk, furnishing hydrostatic beds, 


and a great variety of articles used in surgery; 
it, as well as the fabrics with which it is used in 
combination, can be washed in boiling water, 
with lime or lye, without injury ; like other gum- 
elastic compositions, it is water-and-air-proof ; it 
is not liable to be injured by rats, moths, or other 
vermin ; it can be moulded or embossed like wax, 
and can be prepared in sheets of any thickness or 
thinness; it will take any colour; it will take japan 
varnish, and equals in beauty patent leather, as 
it surpasses it in many other qualities; it takes 
impressions more delicately than the finest paper; 
it can be woven or braided; it can be napped, 
like broadcloth or plush; it can be rendered per- 
fectly tasteless, and inoffensive in point of odour; 
its contraction, after having been stretched in 
threads between two adhering thicknesses of 


cotton, silk, or other flexible material, shirs or 
corrugates the fabric in a new and beautiful 
manner, and renders it applicable to a variety of 
uses. It is for many purposes a cheaper and bet- 
ter substitute for leather, cloth, and hair-cloth, 
oiled cloth, oiled silk, paper, and parchment, 
while the shirred or corrugated goods are pecu- 
liar, and for many purposes unrivalled. It can 
be economically and usefully employed in almost 
every article of external clothing, particularly 
where protection from cold and rain, or durability, 
is desired ; in trimming carriages ; for harness of 
all kinds; in building, particularly for roofs and 
cisterns ; in furniture (land and sea), particularly 
for carpets, printed floor-cloths, &c.; for fire- 


men’s dresses ; for water hose; for the binding of | 
books; as a substitute for paper and parchment, | 
and for maps and charts ; for the canvas and rig- | 
ging of ships, supplying them also with compact | 
boats, life preservers, rope and tarpaulins, and | 


perhaps with sheathing and caulking materials ; 
for belts and banding of machinery, and for 


smiths’ bellows; for bags, bagging, compact casks, | 
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used in securing and transporting merchandise, | 


dry or liquid; in many branches of the arts, as 
tubes for conveying various liquids, as vessels for 


containing them for evaporation and for crystal- 
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lization. 

CAPER,—hbotanically Capparis. A large genus 
of ornamental plants, forming the type of the na- 
tural order Capparidez. This order is closely 
allied to the cruciferz, and possesses identical or 
very similar properties. Most of its species 


abound chiefly within the tropics; but some are | 
The | 
number of genera is eleven ; and the number of | 
species in the gardens of Britain is nearly eighty. | 
The genus capparis alone comprises about thirty | 


diffused throughout the temperate zones. 


species in Britain, and a total of about one 
hundred and twenty species. 


some, evergreen, hothouse shrubs, carrying white 
flowers and attaining a height of from three to 
eight feet,—and three of them from ten to eigh- 
teen feet; but the species of prime interest, 


Most of these spe- _ 
cies have the reputation of being stimulating, | 
aperient, and antiscorbutic; and the greater | 
number of those in British gardens are hand- | 


throwing all the others completely into the shade, | 
is the common spiny species, Capparis spinosa, | 


which produces the well-known capers of com- 
merce. 


The common spiny caper grows naturally in | 
Italy, in the south of France, and in other parts | 
of the sea-board of the Mediterranean; and was | 


introduced thence to Britain toward the close of 
the 16th century. It has a similar habit to the 
common bramble, and grows among rubbish, in 
the fissures of rocks, in the joints of old walls, 
and in other similar situations. Its stem is 
covered with a white bark, has usually a height 
of about a yard, and sends out many slender, 
lateral branches ; the leaves are produced on foot- 


‘stalks from between two short crooked spines 
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and the branches, and are smooth, round, and 
entire; and the flowers are produced on long 
footstalks at the intermediate joints between the 
branches, and have five large, white, rounded, 
concave, expanded petals, a great number of long 
stamina, and a style rising from among the sta- 
mina, and above them, and crowned with an 
oval germen, which becomes a capsule, filled with 
kidney-shaped seeds. The bark of the root is 
sometimes employed in medicine; it is supposed 
to possess discussive and splenic properties, and 
to be useful in gout ; and it has an exceedingly 
disagreeable sharp taste, and an equally disagree- 
able mode of action. But its flower-buds, gath- 
ered while undeveloped or rotund like seeds, and 
immediately thrown into vinegar for preserva- 
tion, form the grand feature of value, and have, 
since at least the times of the ancient Greeks, 
been regarded by almost all gourmands as an ex- 
ceedingly delicate and quite inimitable pickle. 
This species is cultivated in Spain, Italy, Sicily, 
and the south and centre of France, for supply- 


| ing the market with capers ; and it requires little 
| care,and is of very easy management. In autumn, 


the stems of the plants are cut down to within 
six inches of the ground, and are covered all over 


| with soil from the intermediate spaces; and, in 


spring, they are uncovered and trimmed, and are 
dressed or earthed up with soil to the points at 
which the new shoots are likely to be produced. 
In the latter part of spring, they begin to bear 
flower buds ; and during the whole season till the 
restraining of the flow of sap, or throughout a 
period of about six months, they continue to yield 
an unintermitted series of buds. A gathering of 
buds is made every morning, and immediately 
thrown into a tub of vinegar; gathering after 


| gathering, throughout the season, is thrown into 
| the same tub; and a little common salt is dis- 


solved in the vinegar in order to prevent bad 
effects from a diluting of it with the watery por- 
tion of the buds. At the end of the season, caper 
merchants, who travel through the country for 
the purpose, purchase the accumulations of gath- 
erings in the tubs, and, partly by sifting them 
through sieves, partly by testing the quality of 
the vinegar, divide them into sorts. The smallest 
are the most highly esteemed; the next in size 
are next in esteem; three other sizes are of gra- 
dually decreasing value ; and all the five sizes are 
completely separated from one another, disposed 
for sale in five distinct sets of bottles, jars, and 
barrels, and named respectively the nonpareille, 
the capucine, the capote, the secondes and the 
tierces. 

When a weak or inferior vinegar is used in the 
pickling of the capers, the contents of a bottle of 
them, on being exposed to an influx of fresh air, 
are speedily decomposed, and pass into a gelatin- 
ous substance, containing a large proportion of 
the peculiar proximate element, which often 
abounds in breweries, and which has received 
the name of nanceic acid.—The sieves of the 
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caper merchants in the south of Europe are made 
wholly of copper and copper-wire; they deliver 
up a proportion of their substance into combina- 
tion with vinegar to form acetate of copper ; and 


this poisonous salt, whenever in any considerable | 
quantity, tinges the capers with a green colour, | 


and causes the violent pains in the stomach and 
bowels with which caper-eaters are often afflicted. 
The absurd preference which connoisseurs give 
to green capers, is based on profound ignorance 
of this fact, and occasions the noxious kinds of 
capers to be selected, and the innocuous kinds to 
be depreciated or rejected. As sugar so far de- 
composes salts of copper as to destroy their poi- 
sonous qualities, a proportion of it ought to be 


added to the sauce of all capers which have any | 


tinge of greenish colour. 
The common caper-bush, though usually treated 
as a hothouse plant in Great Britain, is believed 


to be capable of cultivation in the open ground | 


in the south of England. Some seeds experimen- 
tally sown at Camden House succeeded better in 
the open rubbish of a wall than in a hotbed, and 
even stood uninjuredly over the winter without 
shelter. ‘The second year,” says the experi- 
menter, “those plants in the walls made shoots 
of a foot in length ; while those in the pots hardly 
added two inches to their height. The third 
year, in April, I cut the shoots of the foregoing 
summer from the plants that were abroad, leav- 
ing only a bud or two of each near the original 
stem, which the same summer made shoots nearly 
three feet long, to the number of about forty 
upon each plant, and put out buds for blossoms ; 
but the plants in the pots did not advance above 
two inches. In short, the last year, one single 
plant in the wall had not less than a quart of 
blossom buds upon it fit to pickle, and the plant 


perfected some of its fruit. Thus, if the plant be | 
headed down in the spring like a willow, it will - 
every summer make a beautiful bush, and afford | 


as good capers as grow in Italy.”—The ovate spe- 
cles, O. ovata or Fontanesii, is very similar, in 
height, habit, and native country, to the common 
species, and is almost quite hardy in England. 


Several species formerly included in the genus | 


Capparis, are now assigned to the genera niebuh- 


ria, cratzeva, morrisonia, and stephania.—brad- | 
ley's Works of Nature—The Gardener’s Gazette.— | 
The Magazine of Domestic Heonomy.— Miller's | 
Gardener's Dictionary —Loudon’s Encyclopedia of — 


Plants —Loudon’s Hortus Britannicus. 
CAPERCAILZIE, — scientifically Zetrao Uro- 
gallus. 
birds. It is also called capercaillie, capercale, 
capecali, cock of the woods, and cock of the 
mountain. It abounds in Sweden, Norway, north- 
ern Asia, and some parts of Russia, Germany, and 
Hungary ; and is somewhat abundantly supplied 
from the sea-board of the Baltic to the market of 
London. It formerly abounded in the Highlands 
of Scotland, and in some parts of Ireland, but 
was exterminated, partly from rapacious pursuit 


— 
| 


The largest species of the grouse tribe of | 
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of it by sportsmen, partly by the increase of 
human population, partly by the cutting down 
of ancient forests, and partly by the reclamation 
and improvement of mountain wastes ; but it has, 
of late years, been reintroduced to several upland 
estates from the continent of Europe, and it may 
possibly become once more a somewhat familiar 
traverser of our highland wildernesses. The male 
is about as large as a turkey, or about 2? feet in 


| length, and weighs from twelve to fifteen pounds ; 


and his windpipe makes a loose fold of two curves 
before entering the chest, so as considerably to 


| increase his apparent length. His bill is convex, 


very strong, and of the colour of horn; his eyes 


| have a hazel colour; the skin above the eyes is 


naked, and of a bright red colour; his legs are 
very strong, and covered with brown feathers ; 
and his plumage is, on the upper part, chestnut 
brown, irregularly marked with blackish lines,— 
on the breast, glossy greenish black, passing on 
the under surface into black,—and in the tail, 
and the elongated feathers of the throat, black. 


_ The crow of the male is of a peculiar kind, and 
| uttered chiefly in the morning, and is so loud as 


to be heard at the distance of several miles. The 
female is considerably smaller than the male, and 
differs widely from him in colour: her head, her 
neck, and her back are marked with transverse 
bars of red and black; and her under surface is 


| of a pale orange-yellow colour, barred with black. 
| The number of eggs which she lays is from eight 


to sixteen. The capercailzie is exceedingly shy, 
and avoids the vicinity of human abodes; yet it 
is frequently reared as a domestic fowl in Sweden ; 
and it is then bold and pugnacious like the 
turkey-cock. 

CAPIAS. In the law of England, a writ or 
process, of which there are several kinds. 

Capias ad respondendum, is a writ sued out be- 
fore judgment, where an original is taken out, 
&c., to take the defendant, who had neglected to 
appear in the previous process, and make him 
answer the plaintiff. If, therefore, the defendant, 
being summoned, makes default, or if the sheriff 
returns a nihil, or that the defendant hath no- 
thing whereby he may be summoned, attached, 
or distrained, the capzas usually issues, command- 
ing the sheriff to take the body of the defendant, 
and keep him, so as he may present him in court 
on the day of the return. This writ, and all 
others subsequent to the original,—not issuing 
out of chancery, but from the court into which 
the original was returnable, grounded on what 
has passed in that court, in consequence of the 
sheriff’s return, issuing under the private seal of 
that court, and not under the great seal of Eng- 
land ; and ¢este’d,—not in the king’s name, but in 
that of the chief justice only, are called judicial, 
not orginal writs. And these several writs must 
respectively bear date, the same day on which 
the writ immediately preceding was returnable. 
But it is now the usual practice to sue out the 
capias, in the first instance, upon a supposed re- 
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turn of the sheriff; and, afterwards, a fictitious 
original is drawn up, and a proper return there- 
upon, in order to give the proceedings a colour 
of regularity. If the sheriff of the county, in 
which the injury is supposed to be committed, 
and the action is laid, cannot find the defendant 
in his jurisdiction, he returns non est inventus ; 
upon which another writ issues, called a testatwm 
capvas, directed to the sheriff of the county where 
the defendant is supposed to reside. But in this 
case, also, it is usual to make out a testatwm ca- 
pias at the first, on the supposition that not only 
an original, but a previous capzas had been grant- 
ed, although in reality they never were. When 
a defendant absconds, however, and the plaintiff 
would proceed to an outlawry against him, an 
original writ must be sued out regularly, and 
after that a capias. And if the sheriff returns a 


non est inventus upon the first capzas, then there 
issues an alias, and after that a pluries writ ; and 
if a non est inventus be returned upon all of these, 
then a writ of exigent may be sued out in order 
to outlawry. By the act, such was the first pro- 
cess in the Court of Common Pleas. In the 
King’s Bench, also, they frequently proceeded by 
original writ, with attachment and capias, parti- 
cularly in actions of ejectment and trespass: the 
writ, however, was returnable, not at Westminster, 
where the Common Pleas are fixed by Magna 
Charta, but ubicunque fuerimus in Anglia; the 
King’s Bench being removable into any part of 
England, at the pleasure of the Crown. By the 
recent act 2 Will. IV., c. 39, the force of writ of 
capias ad respondendum is the same in all courts. 

Capias ad satisfaciendum, is a writ of execution, | 
after judgment, the intent of which is to imprison | 
the body of the defendant, until he makes satis- | 
faction to the plaintiff for the debt, costs, and | 
damages, in a process. This writ, therefore, does | 
not lie against privileged persons, peers, mem- | 
bers of parliament, executors or administrators, | 
nor against such other persons as could not be | 
originally held to bail. | 

Capias utlagatum, is a writ which lies to arrest | 
a person who appears publicly after outlawry, | 


who may be committed until the outlawry be 
reversed. a 

Capias pro fine, is a writ which issues for taking | 
the body of one who is fined to the king for some 
offence, and does not discharge the fine according | 
to the judgment. By the statute 5 and 6 W. & 
M. c. 12, capiatur fines are taken away in several 
cases. 

Capias in withernam, is a writ which lies for 
recovering goods or cattle taken in distress, when 
the sheriffs inquest determines against the dis- 
treinor. If the distress be taken out of the 
county, or concealed, so that the sheriff cannot 
make deliverance in replevin, then there issues 
to him a capias in withernam, or in vetito namio, 
a term which signifies a reciprocal distress, to 
take as many goods or cattle of the distreinor, by | 
way of reprisals. | 
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Capias ad audiendum judicium, is a writ which 
issues against one who has been found guilty of 
a misdemeanor, to bring him in to receive his 
judgment; and if he absconds, he may be prose- 
cuted, even to outlawry. 

CAPILLARIES. The innumerable, minute, 
and terminational ramifications of the arteries, in 
the circulating system of red-blooded animals. 
They derive their name from the circumstance 
of their being so slender and fine as to resemble 
hairs; but they actually become so minute as to 
be invisible, and are so multitudinously ramified 
that some one or more of them are wounded by 
| the slightest puncture. These countless and 
wonderfully minute vessels make all the deposi- 
tions of nourishment and secretion which the ar- 
terial blood conveys to the several parts of all 
the members of the body; and hence, when they 
| begin to unite, to enlarge, and to connect them- 
| selves with the veins, they deliver black or ve- 
' nous blood, instead of the red or arterial blood 
_ which they had received. The capillaries are 
| thus the seat of secretion and the link between 
| the arteries and the veins; but. the points at 
which they lose their arterial character, and 
| assume their venous one, are too recondite and 
| microscopic to be capable of observation. 

CAPILLARY ATTRACTION. A term of fre- 
quent occurrence in physics, signifying properly 
that force by which water, mercury, or any other 
fluid, is raised above its level in tubes whose 
| diameter does not exceed that of a hair, hence 
called capillary tubes. It is now employed, in a 
| more general sense, to denote that force with 
which solids act upon fluids, either in raising 
them above, or depressing them below, their na- 
tural level, when the solid is simply immersed in 
| the fluid, or when the fluid is included in a tube, 
| or between two plates formed from the solid. In 
attempting to give as complete a view of this 
interesting portion of physics as the limits of our 
work will permit, we shall direct our readers’ 
attention to the different phenomena of capillary 
attraction, as they have been ascertained by 
direct experiment, and to the different theories 
by which these phenomena have been explained. 
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| Exp. 1. If water, or any other fluid, excepting 
mercury and the metals in a fluid state, be poured 
into a clean vessel, the fuid in contact with the sides 
|| of the vessel will be raised above the level of the 
| fluid in the middle of the vessel, and the fluid surface 
will be terminated by an elevated ring of fluid. See 
Plate XV., Fig. 1, where A, B are the sides of the 
vessel, and c, d, the elevated fluid. 

Exp. 2. Vf a solid body is immersed in a fluid, the 
fluid will be raised round the sides of the solid, as 
i ae 2, where S is the solid, and c d the elevated 

uid, 
_ Exp. 3. If the fluid, used in experiments 1 and 2, 
1s mercury, or any metal in a state of fusion, the fluid 
in contact with the sides of the vessel in Exp. 1, or 
with the sides of the solid body in Exp. 2, will be 
depressed below the general level, as is exhibited in 
Figs. 3d and 4th. 

Exp. 4. Ifa glass tube A, Fig. 5, whose internal 
diameter or bore is less than the 10th of an inch, be 
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immersed at one end into a fluid in the vessel MN, 
the fluid will rise to A to a considerable height above 
the fluid surface. If another capillary tube B of a 
greater bore is immersed in the same fluid, the fluid 
will also rise in the tube above its level, but not to 
such a height as in the tube A. By comparing the 
heights of the fluid in the two tubes, with the dia- 
meters of their bores, it is found that the heights are 
inversely as the diameters. 

Exp. 5. If the preceding experiment is tried with 
fluids of different kinds, it will be found that they 
rise to different altitudes. 

Exp. 6. If tubes of different lengths are employed, | 
the fluid will never ascend to the top of the tube, 
however short. Thus in Fig. 5, if the tube AC is 
broken off at P, the fluid will stand at p below the 
top P, though it formerly rose as high as A. 

Exp. 7. Vf a capillary tube, composed of two cy- 
linders of different bores, be immersed in a fluid first 
with the widest part downwards, as at E, Fig. 5, 
and afterwards with the narrowest part downwards, 
as at F, Fig. 5, the fluid will ascend in both cases to 
the same height. 

Exp. 8. When the widest part of the tube is not 
capillary, but is of such a magnitude that the fluid 
will not rise spontaneously to the smaller part, let 
the wider part be filled by suction, and the fluid will 
stand at the same height in the smaller part of the 
tube, as it would have done had the whole tube been 
of the same bore with the capillary part. 

Exp. 9. If the tube, when filled by suction, as in 
the preceding experiment, be placed in the receiver 
of an air-pump. and the air exhausted, the fluid in 
the wider part of the tube will not remain suspended 
in the tube as formerly, but will fall down into the 
vessel. 

Exp. 10. If one tube is placed within another so 
that their axes coincide, the water will rise in the 
space between the tubes only to half the height that 
it would have done in a single tube, in which the di- 
ameter of the bore is equal to the interval between | 
the two tubes. 
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Exp. 11. When the internal diameter of several 
capillary tubes are equal, the fluid will rise to the 
same height whether the tubes are thin or thick. 

Exp. 12. Having plunged a capillary tube into wa- 
ter, let the lower extremity of it be closed with the | 
finger, and when the tube is taken out of the water, 
let its external surface be gently wiped. Upon with- 
drawing the finger, the water is seen to subside in 
the tube and form a drop at its lower base; but the 
height of the column is always greater than the ele- 
vation of the water in the tube, in the common ex- | 
periment of plunging it in water. It has also been 
observed, that the increase in the elevation of the 
water is more considerable, the smaller the diameter 
of the drop beneath. 

Exp. 13. Ifa drop of water is introduced into a 
conical capillary tube, open at both ends, and held in 
a horizontal position, it will move towards the vertex 
of the cone. 

Exp. 14. When water is forced through a capillary 
tube, of such a bore that it is discharged only in 


successive drops, it will flow in a constant and acce- | 
lerated stream when the tube is electrified, and the | 
acceleration will be inversely proportional to the di- | 
ameter of the bore. 

Exp. 15. A capillary syphon which discharges 
cold water only by drops, will discharge water of a | 
higher temperature in a continued stream. | 

Exp. 16. Let a capillary tube be held in a position | 
inclined to the horizon, and let a drop of liquid be | 
let fall upon its surface, then bringing the tube into | 
a vertical position at the instant when the drop has 
arrived at the inferior orifice, the fluid will run 
through the orifice, and rise in the interior of the 
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Exp. 17. If the preceding experiments with capil- 
lary tubes, excepting Exp. 9, be made in the exhaust- 
ed receiver of an air-pump, the fluids will rise to the 
same height as in the open air. 

Exp. \8. If the bore of a capillary tube be lined 
with a very thin coating of grease, or any unctuous 
substance, the water will not ascend in the tube. 

Exp. 19. By observing carefully the upper sur- 
face of the column of fluid, elevated in capillary 
tubes, it will be found to be concave upwards. M. 
Hauy found, that in capillary tubes of glass, of very 
small diameters, the concave surfaces of water and 
of oils differ very little from the form of a hemi- 
sphere. 

Exp. 20. If the capillary tube is taken out of the 
fluid in which it is immersed, and inclined to the ho- 


| rizon so that the included fluid may obey the action 
of gravity, the concavity will appear at both ends of 


the column, and suffers no variation either in its 
shape or size, whether the tube be held in a vertical, 
a horizontal, or an oblique direction. 

Exp. 21. When the column of water is thus made 
to move along the tube, it seems to suifer a resist- 
ance as it approaches to either end, and it does not 
completely reach the extremity of the tube till the 
tube is almost inverted. 

Exp. 22. When a capillary tube is immersed in 
mercury, or in any metal in a state of fusion, the 
fluid, instead of rising, is depressed in the tube below 
the general level. See Pg. 4. 

Exp. 23. If a drop of mercury be introduced into 
a conical capillary tube, held in a horizontal position, 
the mercury will move towards the wide end. 

Exp. 24. By observing the surface of a column 
of mercury depressed in a capillary tube, or enclosed 
in a barometer tube, it will be found to be convex 
upwards. Mr. Hauy has endeavoured to show, that 
this convexity differs very little from the form of a 
hemisphere. Dr. T. Young maintains that this re. 
sult is inaccurate, and that the angle formed by the 
surface of the mercury with the side of the tube is 
140°. 

Exp. 25. When the mercury and the capillary 
tube are perfectly dry, the fluid will rise above the 
general level, like all other liquids. By drying the 
mercury and the tube to a very great degree, Messrs. 
La Place and Lavoisier constructed barometers, in 
which the mercurial column was terminated above 
by a plane surface, and they even succeeded in ren- 
dering the upper surface of the mercury concave. The 
observations given under Exp. 24 are referable to 
barometers constructed in the usual way. 

Exp. 26. If two plates of glass be placed parallel 
to each other, at the distance of about 73, of an 
inch, the water in which they are immersed will rise 
one inch above its level in the vessel; and when the 
plates are placed at different distances, the heights 
to which the water will rise, will be reciprocally 
proportional to the distances of the plates. 

Exp. 27. Vf a capillary tube be taken of such a 
magnitude that the diameter of its bore is equal to 
the distance between the plates in the preceding ex- 
periment, the water will rise in it to the same height 
as between the plates. 

Exp. 28. If a fluid is either elevated or depressed 
between two vertical and parallel planes, the planes 
will tend to approach each other. 

Exp. 29. ‘If two plane polished plates of glass, 
three or four inches broad, and twenty or twenty- 
five long, be laid one of them parallel to the horizon, 
the other upon the first, so as at one of their ends to 
touth one another, and contain an angle of about 10 
or 15 minutes, and the same be first moistened on 
their inward sides with a clean cloth dipped into oil 
of oranges, or spirit of turpentine, and a drop or two 
of the oil or spirit be let fall upon the lower glass at 
the other end; so soon as the upper glass is laid down 
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upon the lower, so as to touch it at one end as above, 
and to touch the drop at the other end, making with 
the lower glass an angle of about 10 or J5 minutes; 
the drop will begin to move towards the concourse 
of the glasses, and will continue to move with an ac- 
celerated motion till it arrives at that concourse of 
the glasses. For the two glasses attract the drop, 
and make it run that way towards which the attrac- 
tions incline. And if when the drop is in motion, 
you lift up that end of the glasses where they meet, 
and towards which the drop moves, the drop will 
ascend between the glasses, and therefore is attract- 
ed. And as you lift up the glasses more and more, 
the drop will ascend slower and slower, and at length 
rest, being then carried downwards by its weight as 
much as upwards by the attraction. And by this 
means you may know the force by which the drop 
is attracted at all distances from the concourse of the 
glasses. Now, by some experiments of this kind, 
it has been found that the attraction is almost reci- 


procally in a duplicate proportion of the distance of | 


the middle of the drop from the concourse of the 
glasses, viz., reciprocally in a simple proportion, by 


reason of the spreading of the drop, and its touching | 
each glass in a larger surface; and again reciprocally | 


in a simple proportion, by reason of the attraction 


growing stronger within the same quantity of at- | 


tracting surface. The attraction therefore within 
the same quantity of attracting surface is reciprocally 
as the distance between the glasses. And, there- 
fore, where the distance is exceeding small, the at- 
traction must be exceeding great.” Vewton’s Optics, 
p. 367. # 


Exp. 30. If the plates in Exp. 26 are inclined to | 


each other at a small angle, and are immersed in 


water with the line of their intersection vertical, the |. 


water will ascend between them, and will form a 
beautiful curve. 
Fig. 6. 


Dr. Hooke, who was one of the earliest writers | 


on capillary attraction, ascribed the ascent of 
fluids, in capillary tubes, to the unequal pressure 
of the atmosphere, arising from a diminution of 
the pressure of the air in consequence of its 
friction in the tube. This opinion was main- 


tained till the experiment was tried in the re- | 


ceiver of an air-pump, and when the fluid was 
found to rise as high in vacuo as in the open air, 
a new cause was sought for the phenomenon. 


Sir Isaac Newton and Mr. Hauksbee were of 
opinion, that the attraction of the tube was in- _ 
Dr. Jurin ascribed | 


sensible at sensible distances. 
the suspension of the fluid to the attraction of 
the ring of glass to which the upper surface 
of the water is contiguous, and adheres. Dr. 
Hamilton and Dr. Matthew Young maintained, 
that the fluid was elevated by the lower ring of 
glass contiguous to the bottom of the tube, and 
that this ring raises the portions of fluid imme- 
diately below it, and then the other portions in 
succession, till the column thus elevated was in 
equilibrium with the attraction of the ring. 
Clairaut had the honour of being the first 
mathematician who gave any thing like a theory 
of capillary attraction. After pointing out the 
insufficiency of preceding theories, he enters 
into an analysis of all the forces by which the 
fluid is suspended in the tube, of which we shall 
endeavour to give our readers a brief account. 
Let ABCDEFGH, fg. 7, be the section of a ca- 


This experiment is represented in | 
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pillary tube, MNP the surface of the water in 
the vessel, Iz the height of its ascent, VIZ the 
concave surface of the fluid column, and IKLM 
an indefinitely small column of fluid reaching to 
the surface at M. Now the column ML is soli- 
cited by the force of gravity which acts through 
the whole extent of the column, and by the reci- 
procal attraction of the molecule, which, though 
they act the same in all the points of the column, 
only exhibit their effect towards the extremity 
M. If any particle e is taken ata less distance 
from the surface than the distance at which the 


| attraction of the liquid generally terminates, and 


if m n is a plane parallel to MN, and at the same 


|| distance from the particle e, then this particle 


will be equally attracted by the water between 
the planes MN, mn. The water, however, below 


/m n, will attract the particle downwards, and 
| this effect will take place as far as the distance 
| where the attraction ceases. 
| on the other hand, which is in a state of equili- 


The column IK, 


brium with ML, is acted upon by the force of 
gravity through the whole extent of the column, 
also by other forces at the upper and lower ex- 
tremities of the tube. The forces exerted at the 


upper part of the column, are the attraction of 
_the tube upon the particles of water, and the 
_ reciprocal attraction of these particles; but as 


every particle is as much drawn upwards as 
downwards by the first of these forces, the con- 
sideration of it may be dropped. In order to 
estimate the other force, let a horizontal plane 
VX touch the concavity at I, a particle p, situ- 
ated infinitely near to I, is attracted by all the 
particles above VX, and by all below it whose 
sphere of activity comprehends that particle ; 
and as the particles above p are fewer than those 


| below it, the result of these forces must be a 


force acting downwards. In order to estimate 
the value of the forces which act at the lower 
end O of the tube, let us suppose that the tube 
has a prolongation to the bottom of the vessel, 
formed of matter of the same density as the 
water. Let a particle R be situated a little 
above the extremity of the tube, and another Q 
as much below that extremity, they will be 
equally acted upon by the water above that 
place, and by the water between the fictitious 
prolongation of the tube, and therefore these 
forces will destroy one another. By applying to 
the case of the particle R the same reasoning 
that was used for the particle e, it will appear, 
that the result of its attraction by the tube is an 
attraction upwards. The particle R ‘is likewise 
attracted downwards by the supposed prolonga- 
tion of the tube, and the difference between 
these is the real effect. The other particle Q is 


| also drawn upwards by the tube with the same 


{—___ 


force as R, since, by the hypothesis, it is as far 
distant from the points, D, G, as the particle R 
is from the points d, g, where, with respect to it, 
the real attraction of the tube commences. The 
particle Q is attracted also downwards, by the 
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supposed prolongation of the tube, and the dif- | 


ference of these actions is the real effect. Hence 
the double of this force is the sum of all the 
forces that act at the lower part of the tube. 
These forces, when combined with those exerted 
at the top of the tube, and with the force of 
gravity, give the total expression, which should be 
combined with that of the forces with which the 
column MUI is actuated. Clairaut then observes, 
that there is an infinitude of possible laws of 
attraction which will give a sensible quantity 
for the elevation of the fluid above the level MN 
when the diameter of the tube is very small, and 
a quantity next to nothing when the diameter 
is considerable ; and he remarks, that we may 
select the law which gives the inverse ratio be- 
tween the diameter of the tube and the height 
of the liquid, conformable to Exp. 4. 

The subject of capillary attraction was next 
taken up by Segner in 1751, who referred all the 
phenomena to the attraction of the superficial 
particles of the fluids. He deduces this prin- 
ciple from the doctrine of attraction. He sup- 
poses the attraction of the tube to be ingensible 
at sensible distances; and he has shown that the 
curvature of each part of the surface of a fluid is 
proportional to its distance from the general 
level; and without much error, he has obtained 
from experiments the magnitude of this curva- 
ture at a given height both for water and mer- 
cury. M. Monge followed Segner in ascribing the 
capillary phenomena to the cohesive attraction 
of the superficial particles of the fluids; and he 
maintains that the surfaces must be formed into 
curves of the nature of lintearize, resulting from 
the uniform tension of a surface resisting the 
pressure of a fluid, which is either uniform, or 
varies according to a given law. 

In a very ingenious paper on the cohesion of 
fluids, read by Dr. Young in the Royal Society 
in 1805, that able mathematician gave a new 
theory of capillary attraction. He reduced all 
the phenomena of cohesion to the joint operation 
of a cohesive and a repulsive force, which balance 
each other in the internal parts of a fluid, where 
the particles are brought so near that the repul- 
sion is exactly equal to the cohesive force by 
which they are attracted; and he assumed only, 
that the repulsion is more increased than the 
cohesion, by the mutual approach of the parti- 
cles. More than a year after the publication of 
Dr. Young’s paper, M. La Place published a Sup- - 
plement to the ‘ Mecanique Celeste,’ upon capil- 
lary attraction, where he proposed a theory 
which led him to several conclusions that Dr. 
Young had already obtained by a more simple 
route. la Place supposes, from Exp. 11 and,18, 
that capillary action, like the refractive force, 
and the chemical affinities, is only sensible at 
imperceptible distances; that a narrow ring of 
glass immediately above the surface of the fluid, 
exerts its force on the water ; and that this force, 
combined with the weight of the water and the 
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cohesion of its particles, produces the concave 
surface or meniscus of fluid with which the co- 
lumn is always terminated. He supposes this 
meniscus to be sustained by the action of the 
glass, while it exerts its own attraction on the 
fluid particles immediately below it, by means of 
which their gravity is diminished, and the water 
consequently rises in the tube; and he has de- 
termined the form of the meniscus to be that of 
a hemisphere, and its attraction to be equal to 
that of a spherule of water of the same diameter. 
Hence the attraction of the meniscus will be in- 
versely as its diameter, or the diameter of the 
tube, that is, as the weight of the elevated co- 
lumn, and therefore the heights of ascent must 
be inversely as the diameter of the tube. “Since 
it has hitherto been usual with natural philoso- 
phers,” says La Place, “ to consider the concavity 
and convexity of the surfaces of fluids in capil- 
lary spaces, as a secondary effect of capillary at- 
traction only, and not as the principal cause of 
phenomena of this kind, they have not attached 
much importance to the determination of the 
curvature of these surfaces. But the theory 
which has been here advanced, having shown 
that all these phenomena depend principally on 
the curvature, it becomes of consequence to exa- 
mine it.” In opposition to the authority of La 
Place, Professors Playfair and Brewster agree 
in thinking, “ that the principal and primary 
cause is that attraction, which sustains the men- 
iscus, and enables it to act on the water below 
without being drawn out of its place. It is not 
the concavity of its surface that makes the water 
in the tube press less in the bottom than if its 
surface were plain; but it is the attraction of 
the glass that produces in a manner equally 
direct, both the concavity and the diminution of 
pressure.” The fact mentioned in Exp. 12, has 
been ascribed by La Place to the action of the 
drop upon the column, in consequence of its con- 
vexity; while Mr. Playfair supposes the addi- 
tional elevation to be occasioned by the action of 
the bottom and outside of the tube upon the 
drop, by which the column of water is lifted up 
to a higher level. Mr. Brewster, however, thinks 
that the column of water, after being raised above 
its ordinary height in the tube, as in Exp. 12, is 
prevented from obeying the force of gravity by 
the force with which the drop below adheres to 
the bottom of the tube, and the force by which 
it resists any change of form; for the descent of 
the column to its usual height could only take 
place, either by detaching the drop altogether 
from the tube, or by giving it a more spherical, 
or a more elongated form. If the other explana- 
tions were true, then the column might be raised 
above its usual height in the tube, by placing a 
drop of water on the outside, and allowing it to 
descend to the bottom of the tube, where it would 
exert its force, according to La Place, or be acted 
upon by the tube, according to Mr. Playfair, which 
is not the case-—For further information on this 
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subject, see Hooke’s Micographia. — Hamilton’s 
Lectures, 11. p. 47.—La Lande sur la cause de Vele- 
vation des liqueurs, Paris, 1770.—Clairaut Theorie 
de la Figure de la Terre tirées des principes de 
U Hydrostatique, § 59.—Dr. T. Young on the Co- 
hesion of Fluids, Phil. Trans. 1805; and in his 
Nat. Phil. ii. p. 649.—La Places Mecanique Ce- 
leste—Playfair’s Outlines of Nat. Phil. vol. i. p. 
176, 184.—Report on the Theory of Capillary At- 
traction by Professor Challis, in British Association 
Report for 1831. 

CAPITAL. The stock of valuable exchange- 
able commodities possessed by individuals or a 
community. This is the usual and more limited 
meaning of the term ; for, in comparing the capi- 
tal of one individual with that of another, we | 
have in mind the amount of money for which 
the stock of each can be exchanged,—the market- 
value is in view. In estimating the capital of | 
any individual, we necessarily take into consi- 
deration the debts due to and from him; and 
many men of large capital are only possessed of 
claims upon others; their whole stock is in the 
hands of others at interest; and they have only 
promises for a certain amount of money, and 
actually possess neither lands nor goods to any 
considerable value; while others possess large 
quantities of both, and yet have little or no capi- 
tal, since they owe, in money, the value of the 
greater part or the whole of their possessions. 
Now it is plain that no individual can under- | 
take production, to any large extent, without an | 
extensive stock. He must have land to culti- | 
vate, or materials to work up, and implements | 
to work with. Even a savage must have a capi- | 
tal, such as his hut, clothes, cooking utensils, 
food enough to support him until he can obtain 
a new supply, and implements, such as a hatchet, 
gun, canoe, fishing gear, with which to procure 
this supply. The first effort of industry is to 
supply the implements, apparatus, and machinery 
for his own employment; and as society and the 
arts advance, and the operations of industry are 
extended, the implements, apparatus, machinery, 
and materials, requisite in conducting the pro- 
cesses of production, must be proportionally ac- 
cumulated; and these will constitute a part of 
the capital of a community, and also of an indi- 
vidual, which is essential to success in productive 
processes. And these can be commanded by any 
one in proportion to the extent of his individual 
capital; or, if he have credit, then his resources 
for production will depend upon the capital of 
others—in other words, that of the community 
to which he belongs. 

In considering the aggregate capital of a com- 
munity, we may put out of the question all the 
debts due from any of the members to others; 
for, whether these be great or small,—and they 
will vary according as the practice of giving 
credit is more or less in use,—still the capital of 
the community will consist in its lands, build- 
ings, ships, machinery, materials on hand, Le 


Ne 


—— 
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| another. 
_ comparison through the medium of the metals, 


| pare their money prices in the two places. 
| this correction of the common measure is not 


‘ments; in short, in all those things which bear 


a value in the market. Provided the community 
owes no debts abroad, these will constitute its 
aggregate capital; and, if its members are in- 
debted abroad, we find its actual nett capital, as 
in the case of an individual, by deducting the 
amount of its debts from the value of its posses- 
sions, without regarding the debts due from 
some of its members to others—In comparing 
the capital or wealth of two communities, we 
may be led into an error by comparing the value 
of their possessions in gold and silver, since the 
value of these metals is well known to differ in 


, different countries, by whatever standard the 


comparison be made. If, for instance, we com- 
pare the value of the metals in reference to the 
wages of a common day-labourer, we find he has 
2 or 3 pence a-day in Egypt, and from 50 to 72 
pence in the United States. We shall find the 
same diversity in other things. If we take a 


| horse, of the same beauty and serviceable quali- 


ties, for an example, we shall find his price, in 
money, to be twice as great in one place as in 
In order, therefore, to make such a 


or by adopting them as a common measure, we 
should, in the first place, correct the measure it- 


| self, and ascertain whether an ounce of gold, in 


one of the places between which the comparison 
is to be made, is worth a half of an ounce or an 
ounce and a half in the other; and the way of 
correcting the standard would be, to take equal 
quantities of a great number of articles of the 
same quality, in the two places, or equivalent 
quantities of equivalent articles, as nearly as 
their equivalence can be ascertained, and com- 
But 


very easily made. The inhabitants are the great 


| agents of production in every country; and, 


though their productive efficiency will be influ- 
enced, very essentially, by the amount of capital, 
fertility of the soil, quality of its products, fa- 
cilities of transportation, and arrangements of 
industry, still the character, habits, and skill of 
the agents themselves, are the most important 
circumstances in estimating the productive re- 
sources of a community. Industry and skill will 
rapidly create capital. Mr. Phillips, in his Ma- 
nual of Political Economy, estimates that the 
whole value of the capital of a country is con- 
sumed and reproduced every three or four years. 
But the training of a population, and forming 
its character and habits, is a work of many years. 
The most important ingredient in the national 
resources is, therefore, not only no part of its 
capital, but is a thing of very slow growth, and 
results from the combined and long-continued 
influence of a thousand causes, moral, physical, 
and political, too complicated to be disentangled, 
and so blended that the action of each cannot 
be distinctly traced. Economists have confined 
their views of production too much to consider- 


CAPITAL. 


ations of capital, and neglected, or, at least, not 
given sufficient weight to the other economical 
capacities and resources. 

Capital is distinguished into floating, or move- 
able,and fixed ; the former consisting of things that 
may be moved, and are susceptible of manual de- 
livery; the latter, of those confined to one place, 
as a house or piece of land. We use the terms 
in a different sense when applied to any particu- 
lar establishment, by the floating capital of which 
is meant that which remains after payment is 
made for all their apparatus and the implements 
of their business, and which is usually invested 
in the materials to be manufactured or trans- 
ported, or to pass through the process, whatever 
it is, which constitutes the business conducted. 
Thus one carrying on a flour-mill wants a float- 
ing or disposable capital, over and above the 
cost of his works, to be invested in wheat and 
flour not yet disposed of. 
trates what is meant by the floating or dispos- 
able capital of a whole community being that 
moveable, exchangeable stock of things on hand, 
over and above the fixtures and apparatus of 
production, including lands, buildings, ships, 
working animals, all the implements of the arts, 
with necessary food, clothing, and a stock of seed 
sufficient for the time requisite for reproduction. 
What remains over these is the disposable capi- 
tal, and, in a flourishing community, the dispos- 
able floating capital is constantly invested in 
new fixed capital, implements and apparatus of 
production. A declining community, on the con- 
trary, consumes a part of its implements and ap- 
paratus of industry, or, what is in effect the same 
thing, it does not repair and replace the damage 
of use and decay. ‘The idea is held out in many 
economical treatises, that a community cannot 
have a surplus capital; that is, it cannot have 
more capital than it can make use of in its con- 
sumption and reproduction. Asno grounds what- 
ever are given for this doctrine, it seems to be 


hardly entitled to a consideration; for the posi- 


tion is certainly, at the first view, very impro- 
bable, since we know very well that men may 
accumulate; and why they may not, in any pos- 
sible case, accumulate a surplus, does not appear 
by any plausible reason; and whether such sur- 
plus accumulation may be useful or not, will de- 
pend entirely upon the kind of articles of which 
such accumulation consists. If it consist in ar- 
ticles the value of which depends on the prices 
in foreign markets, the excess may be of no value 
at all; for it may so depress the foreign prices as 
to countervail all the indirect advantage arising 
from the cheaper supply, for a time, of the do- 
mestic demand. 

Fictitious capital generally means nothing more 
nor less than excessive credits, which throw the 
management and disposition of a great deal of 
property into the hands of persons who are not 
able to answer for the risks of loss from its bad 
management, or other causes. A whole commu- 


This instance illus- | 


| 
| 
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CAPON. 


nity, in the aggregate, can have fictitious capital 
only in case of its members having an excessive 
credit in a foreign country. But the members 
may, among themselves, have a fictitious capital, 
by too great a facility of credits in their dealings 
with each other, and the fiction, in this case, is 
in their false promises of payment, 

CAPIVI. See Coparpa. 

CAPON. A castrated male chicken. He is cas- 
trated as soon as he leaves the hen, or at least as 
soon as he begins to crow. Capons seem to have, at 
one time, been almost as common among the domes- 
tic poultry of our yards, as oxen are, at present, 
among the cattle of our fields; they appear, also, 
to have been universally regarded as superior to 
other chickens in at once. size, good temper, and 
readiness to fatten ; and they were regarded like- 
wise as very serviceable for breeding chicks, duck- 
lings, young turkeys, young pheasants, and young 
partridges, and as superior to the natural pro- 
tectresses of these broods, both in conducting 
them to good feeding grounds, and in defending 
them against kites and buzzards. 


to other chickens; many view the probable ad- 
vantages of them as not worth the trouble of 
castration ; and many, who otherwise would be 
disposed to keep capons, either dislike to inflict 
the pain of castration, or cannot contrive to get 
the act performed. 

CAPPARIS. See Caprr. 

CAPPED HOCK. See Caputer. 

CAPRIFOLIUM. A genus of beautiful and 
fragrant plants, represented by the well-known 
woodbine or honeysuckle, and forming the type 
of the natural order Caprifoliaceze. See the ar- 
ticle Honrysucxir. The name caprifolium means 
goat-leaf, and is a fanciful allusion to a supposed 


| resemblance between the woodbine’s and the 


goat’s manner of climbing. The order Caprifo- 
liaceze comprises eleven genera, and has within 
the gardens and shrubberies of Britain nearly 
one hundred and twenty species. Most of the 
plants included in it possess great beauty or a 
large amount of other pleasing recommendations; 
and are either twining or erect shrubs, with 
cymes of white blossoms, or clusters of odorifer- 
ous yellow, white, or scarlet flowers. Some of 
the most widely diffused are the honeysuckles, 
the alder, the loniceras, the dogwoods, the vibur- 
nums, and the symphorias. 

CAPSELLA. See SHupHerp’s Purse. 

CAPSICUM. A genus of cultivated and pun- 
gent-fruited plants, of the nightshade tribe. 
Nearly thirty species are known to botanists, and 
upwards of twenty of these, besides some varie- 
ties, have been introduced to Great Britain from 
India, China, Egypt, South America, and the 
West Indies; and all, or very nearly all are cul- 
tivated in their native countries, and may be 


| fruited in Great Britain, for the produce of their 


berries, the well-known cayenne pepper of com- 
merce. About three-fourths of the introduced 


But many per- | 
| sons now regard capons as not a particle superior 


CAPSICUM. 


species are evergreen, hothouse under-shrubs, of 
from one foot to four feet in height,—most of 
them carrying white flowers at some time be- 


tween April and the latter part of July; and all || 


the remainder are annual plants, of various de- 
grees of tenderness or hardiness. 

The species called emphatically the annual, 
Capsicum annuum, appears to yield much more of 
the cayenne pepper of commerce than any other 
species. This is a native of both Indies, and 
was introduced to Britain about the middle 
of the 16th century. Its stem is herbaceous, 
smooth, roundish, crooked, branching, and from 
twelve to thirty inches in height; its leaves 
are smooth, ovate, entire, and stand on long, 
irregularly produced footstalks; its flowers are 
axillary, solitary, and white, and appear in 
June and July; and its fruit is a long, pendu- 
lous, two-celled, pod-like berry, sometimes of a 
yellow colour, but generally of a shining orange- 
scarlet.—The frutescent species, Capsicum frutes- 
cens, probably produces better cayenne pepper 
than any other of the East India species. It 
is cultivated in every part of Hindostan; and 


was introduced thence to Britain about the | 


middle of the 17th century. It is an evergreen 
under-shrub, of about the same height as the 
annual species, and carries pale yellow flowers 
from June till September. A variety of it 
called the subtwisted, C. f. torulosum, carries 
white flowers, and grows to about twice the 


height of the normal plant, and was introduced | 


to Britain from India in 1820.—The berried spe- 
cies, Capsicum baccatum, produces the best kind 
of cayenne pepper which arrives, ready prepared, 
in the ports of Britain. It grows only in the West 
Indies, and was introduced thence to Britain 
about 15 years ago. Itisanunder-shrub of three 
or four feet in height, and carries white flowers 
from June till September. Both the fruit of this 
species and that of the frutescent species is very 
commonly known in commerce under the name 
of bird pepper.—The large-fruited species, Capsi- 
cum grossum, is extensively grown in India for 
pickling, and was introduced to Britain about 
the middle of last century. It has the lowest 
growth of any in the genus, and, though an un- 
der-shrub, is only a biennial; and it carries white 
flowers, and blooms in July. Two varieties of 
it, the globe-fruited and the yellow-fruited, at- 
tain twice its own height, and are also cultivated 
in India, 
tender and fleshy skin than that of any other 
species, and is therefore eminently adapted for 
pickling. But the fruit of the hardier and more 
common species is extensively raised in Spain, 
Portugal, and the south of France, both to be 
eaten green, and to be pickled as a substitute for 
capers; and the fruit of many of the species and 
varieties is indiscriminately thrown together, or 
mixed up in India, to form inferior kinds of cay- 
enne pepper. | 

The ripe fruit of the Capsicum baccatum, as 


The fruit of this species has a more | 


CAPSULE. 


grown in the West Indies, is well dried in the 
sunshine, and then put into an earthen or stone 
pot, with a layer of flour alternating with each 
layer of fruit; and then baked in an oven till it 
is thoroughly freed from all interior moisture. 
The fruit is then separated from the flour, and 
ground into fine powder; a mixture is made of 
this powder and fine wheat flour, in the propor- 
tion of an ounce of the powder to a pound of the 
flour; the mixture is baked with leaven into 
small cakes; the cakes are cut into small pieces, 
baked again till they are as hard as biscuit, and 
then ground into powder and sifted; and the 
fine powder thus finally obtained is packed into 


| closely-corked bottles, and sent to Britain as the 
| best prepared cayenne pepper of commerce.— 
| But the prepared pepper is often mixed with 


common salt, and sometimes with the very nox- 
ious pigment, red oxide of lead. To detect the 
presence of the latter ingredient, a decoction of 


| a suspected specimen may be made with vinegar, 
| and filtered; and, if red oxide of lead be present, 
| the adding of some of the solution of sulphuret- 
| ted hydrogen gas will throw down a black pre- 


cipitate, or the adding of a proper proportion of 
sulphate of soda will throw down a white preci- 


| pitate, which, when dried, and afterwards mixed 


with a little charcoal and heated, will evolve a 
globule of metallic lead. 

Capsicum berries have an aromatic odour, and 
are extremely pungent, acrimonious and fiery 
tasted ; and they communicate these properties to 
ether, alcohol, and water. But the odour is con- 
siderably dissipated by the process of drying; 
and the taste is much impaired and exceedingly 
diluted by conversion into prepared cayenne 
pepper. Hither capsicum fruit itself, or cayenne 
pepper, or a tincture of capsicum is a powerful 
stimulant, and has been successfully employed in 
cases of dyspepsia, atonic gout, tympanites, para- 
lysis, dropsy, cynanche, and scarlatina. The pep- 
per is sometimes given, in the form of a ball, in 

doses of from twenty to thirty grains, to horses, for 
flatulency, indigestion, and cold; yet though a 
valuable stimulant, and though said to be a most 
efficient medicine in the veterinary practice of 
India, it is too heating, and makes too great an 
acceleration of the pulse.—Ainslie’s Materia Med- 
tca of Hindostan—Thomson’s London Dispensa- 
tory.—Muller’s Dictionary — Magazine of Domestic 
Economy.—Stevenson’s Medical Botany.—Loudon’s 
Hortus Britannicus.— White's Veterinary.— Youatt 
on the Horse. 

CAPSULE. A dry and membranaceous seed- 
cover. All capsules, when ripe, open in some 
determinate manner. Most are two-valved ; but 
some, as those of the primrose plants, are one- 
valved ; some, as those of the wood-sorrels, are 
many-valved; and some, as those of the ash- 
trees, have no valves. 

CAPSULAR LIGAMENTS. The ligaments 
whica, in large vertebrated animals, surround 


I. 


ih ends of articulated bones, and form the joint 
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into a complete cavity. In the horse, they are 
long, thin, dense, and impervious, and serve both 
to strengthen the joint, and to resist dislocation ; 
and though scarcely observable from the exte- 
rior, they secrete a peculiar mucus, are very vas- 
cular and sensitive, and, when injured, occasion 
very troublesome inflammation in the cavity of 
the joint. See the articles Jornts and Wounps. 
CAPULET, or Capprp-Hocx. A wenny swell- 
ing or bursal enlargement on the heel of the 
horse’s hock, or on the point of his elbow. It 
arises from bruises, kicks, and other causes, and 
has a great diversity of both appearance and 
character. When it is watery, or proceeds from 
indisposition of the blood, it ought not to be 
meddled with, but will, without aid, gradually 
wear away. When it has a thick consistency 
and a stubborn character, and yet appears to 
proceed from a bad state of the blood, it may be 
dispersed by a cautious use of repellers, rowels, 
purges, and diuretics. When it comprises great 
mucous secretion, and is accompanied with a 
thickening of the integuments, and has been 
caused or continues to be aggravated by kicking 
or other abrasion, it may be tried with vinegar 
or other repeller, and may next be repeatedly 
blistered, and may finally, if the case is very bad, 
be reduced by puncturing. But any use of the 
knife or the lancet requires extreme caution. 
CARA. A cultivated variety of the yam,— 
Dioscorea sativa. It is called sometimes the cara 
of Brazil, and sometimes the cara of Rio de Ja- 
neiro. Its root is white-skinned, irregularly 
roundish, and superior in flavour to the tuber of 
any of the long-rooted varieties of the yam. It 
is extensively cultivated in the vicinity of Rio 
de Janeiro, and is generally preferred to the wa- 
tery and bad-tasted potatoes which are usually 
raised for the Brazilian market. The name of 
cara is frequently given to other esculent roots 
of Brazil, particularly to Jatropha manihot. 
CARAGANA. A genus of hardy ornamental 
shrubs and small trees, of the leguminous order. 
Sixteen species have been introduced to Britain ; 
and twelve of these are natives of Siberia. Most 
of the species possess close resemblance to the 
acacia-tree, and five have, by many eminent 
botanists, been actually included in the acacia- 
tree genus. The arborescent species, Caragana 
arborescens—called by Linneeus Robinia caragana 
—was introduced to Britain from Siberia about 
the middle of last century. Its stem usually 
rises to the height of about fifteen feet; its 
branches are covered with a greenish-yellow 
bark ; its leaves are abruptly pinnated, and con- 
sist each of about five or six pairs of oval, spear- 
shaped, pointed leaflets; its flowers grow on 
single footstalks from the sides of the branches, 
and are small and yellowish, and appear in April 
or May ; and its pods are smooth and compressed, 
and ripen in September. An unarmed variety 
of the species, C. a. inermis, grows to only two- 
thirds of the height of the normal plant.—The 
2X 
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frutescent species, C. frutescens, formerly Robinia 
fruitescens, was brought from Siberia about the 
same time as the arborescent species, and usually 
has a height of only about two feet. Its shoots 
are very tough and pliant, and are used by the 
Tartars for the same purpose for which osiers are 
used in England. Two varieties of this species, 
the one having broad leaflets and the other hay- 
ing narrow leaflets, C. f. latifolia and CO. f. angus- 
tifolia, usually grow to the height of about six 
feet ; and the latter was not long ago introduced 
from Odessa.—The thorny species, Caragana spi- 
nosa, was brought from Siberia in 1775. It 
grows to the height of six or seven feet, has long 
tough branches and large strong spines, and 
might be most advantageously employed in Bri- 
tain for forming hedges which should combine 
great beauty with impenetrable thickness and 
remarkable strength.—The pigmy species, Cara- 
gana pygmea, was brought from Siberia about 
the middle of last century, and usually grows to 
the height of only about a foot. Its wood has a 
deep bay colour, and is exceedingly hard. A re- 
cently introduced variety of it is called the Sandy 
Caragana, and is as low and feeble as the normal 
plant.—The silvery species, Caragana argentea— 
formerly called Robinia Halodendron, and recent- 
ly constituted by the Russian botanist Fischer a 
separate genus, under the name of MHalimoden- 
dron argentewm—was introduced from Siberia 
about the middle of the latter half of last cen- 
tury. It naturally grows on dry, barren salt- 
fields; and, probably in consequence of our soils 
being too rich and almost destitute of salt, it 
seldom flowers in our shrubberies or gardens. 
It usually grows to the height of about six feet, 
and is a very handsome shrub. ‘Two varieties of 
it, C. a. subvirescens and C. a. brachysema, grow to 
the same height as the normal plant ; and while 
all the other species of caragana carry yellow 
flowers, the several kinds of the silvery species 
carry purple flowers. 

CARAMBOLA-TREE. See Averruoa, 

CARANDAS. See Carissa. 

CARAWAY. A small genus of hardy, biennial 
plants, of the umbelliferous family. It comprises 
only two species,—the common, Carwm carui, 
which grows wild on the meadows and pastures 
of Britain,—and the simple-stemmed, Carum 
sumplex, an uninteresting plant, which was intro- 
duced from Siberia in 1816. The common species 
is cultivated, for the sake of its seeds, in various 
parts of Essex and Suffolk. Its root is fusiform, 
or shaped like that of the carrot; its stem is 
smooth, channelled, branching, and between two 
and three feet in height ; its leaves are smooth, 
doubly pinnate, and cut into narrow, linear, 
pointed, deep green segments or pinnule ; its 
flowers are five-petalled, whitish or pale blush, 
numerous, terminal, and generally in ten-rayed 
umbels; and its seeds are oblong, bent, brown, 
about a quarter of an inch long, and marked 
longitudinally with five straw-coloured ridges. 


CARAWAY. 


Caraway, being a biennial, is sown with cori- 
ander, or sometimes with corn, on the same prin- 
ciple on which clover is sown with barley ; but in 
some instances, caraway, coriander, and teasel 
are all sown together on lea-land broken up for 
the purpose, and, when well-managed, make an 
exceedingly profitable return. The mode of 
cropping the three things together is described 
as follows by Mr. Sewell, of Maplestead, in Essex : 
—“ About the beginning of March, plough some 
old pasture-land, the soil of which should be 
a very strong clay loam. Mix together ten 
pounds of coriander, twelve pounds of caraway, 
and twelve pounds of teasel seeds, which is 
sufficient for an acre; sow directly after the 
plough, and harrow the land well. When the 
plants appear of sufficient strength to bear the 
hoe—which will be in about ten weeks after 
the sowing—it must not be omitted; and in the 
course of the summer, it will require three hoe- 
ings, as well as one at Michaelmas. The cori- 
ander is fit to be cut about the beginning of July, 
and should be thrashed on a cloth like cole-seed. 
About the April following, your teasel and cara- 
way will want a good hoeing, done deep and well, 
and another hoeing about the beginning of June. 
The caraway will be fit to cut the beginning of 
July, and must be thrashed in the same manner 
as the coriander. The teasel will not be ready 
till the middle of September ; and some of the 
plants do not perfect their seeds until the third 
or fourth year, when those heads which are be- 
ginning to turn brown are cut off at the stem 
with a stalk a foot long. Of these, twenty-five 
are tied in a bunch; twenty-four of the bunches 


are fixed on a small stick, and called a row, | 


twenty-four of which make a load, equal in bulk 
to about a ton of hay. The goodness of the crops 
must chiefly depend upon the care employed in 
their cultivation ; and as the land can only be 
filled with plants, it is evident that the more 
one kind predominates, the less can be reasonably 
expected from those which succeed ; accordingly 
the product of caraway is much greater without 
than with teasel.” The caraway of the threefold 
crop, if soil and culture be good, may yield so 
much as a ton per acre, worth about £20; and 
both the caraway and the teasel, if kept in a clean 
and well-hoed condition, will make a profitable 
return, not only in the second year, but also in 
the third and the fourth, after sowing. But 
scarcely any soil will suit except such as is too 
rich in humus for corn; or rather, only a kind of 
soil will suit which an entire course of cropping 
with coriander, caraway, and teasel will simply 
reduce to a proper state of fertility for corn. The 
hoeing of caraway requires great attention, care, 
and labour, and is, in consequence, very expen- 
sive; and the gathering of the crop must be 


effected by a cautious cutting of the plants sin- | 


gulatum, and depositing them one by one in a 
cloth, to be immediately carried to the thrash- 
ing floor. The proper garden culture of caraway 


| 


| 


| 


| 
| 


| 


may easily be inferred from what we have said 
respecting the proper field culture. 

Caraway seeds have a pleasant aromatic odour, 
and a sweetish, warm, pungent taste; they yield 
by distillation a volatile oil, which contains the 
whole of their aroma and active properties ; they 
are extensively used by confectioners, in the ma- 
nufacture of comfits, and by pastry-bakers in the 
preparation of fancy-breads; and they are em- 
ployed, in medicine, to give warmth to cold pur- 
gatives, to dispel hysteria and flatulent colic, and 
to operate as a carminative and an axillary tonic. 
Not fewer than ten different preparations of them 
are ordered by the pharmacopeias. The seeds, 
especially in a state of powder, are much used in 
veterinary practice, as acarminative, a cordial, and 
an aromatic. They are, in any case of veterinary 
practice, second only to ginger as an aromatic ; 
and in some cases, they are greatly preferable. 
But when caraway powder is purchased, care- 
ful examination of it ought to be made, lest it 
should prove to be only the worthless residuum of 
the still— Agricultural Survey of Hssex.—Rham’s 
Dictionary of the Farm.—Miller’s Dictionary.— 
Mortimer’s Husbandry—Thomson’s London Dis- 
pensatory.—Loudon’s Hortus Britannicus.—Clater’s 


| Cattle Doctor.—Dunglisson’s Materia Medica. 


CARBON. Charcoal, as we are familiar with 
it in common life, contains hydrogen, and saline, 
and metallic substances. Accordingly, it became 
necessary to introduce a peculiar term for its 
pure base, and the one adopted by chemists was 
carbon. This element, besides forming the in- 
flammable matter of charcoal, exists largely in 
animal substances, and is extensively distributed 
in the mineral kingdom. 

The only body in which carbon has been found 
to exist in a state of absolute purity,,is the dia- 
mond, This precious stone has always been 
esteemed as the most valuable of the gems—a 
superiority which it owes to its hardness, lustre, 
and high refractive power. Diamonds are brought 
from India and from Brazil. Those of India, 
which have been the longest known, are princi- 
pally found in the kingdoms of Golconda and of 
Visiapour. Those of Brazil, discovered at the 
commencement of the 17th century, belong to 
the district of Serro-do-Frio. The situations in 
which they occur are such as to favour the idea 
of their recent formation ; since they exist dis- 
‘seminated through a loose, ferruginous sand- 
stone, or quite detached in a sandy soil; and, in 
both cases, are situated at no great depth below 
the surface. In Brazil, the conglomerate in which 
they exist is called cascalho; from which they 
are extracted by washing, in the same manner as 
gold. The diamond uniformly occurs crystallized, 
and presents a great variety of forms; all of 
which yield readily to mechanical division paral- 
lel to all the planes of the regular octohedron, 
which, therefore, is the form of the primary crys- 
tal, and under which figure it is sometimes found 
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quently curved, so as to communicate to them a 
rounded appearance. They are commonly lim- 
pid; and are either colourless, or of a yellowish, 
bluish, yellowish-brown, black-brown, Prussian 
blue or rose-red colour. Specific gravity, 3:5. 
Its hardness is extreme; so that it can be worn 
down only by rubbing one diamond against ano- 
ther, and is polished only by the finer diamond 
powder. The weight, and, consequently, the 
value of diamonds, are estimated in carats, one 
of which is equal to four grains; and the price 
of one diamond compared with that of another 
of equal colour, transparency, and purity, is as 
the squares of the respective weights. The aver- 
age price of rough diamonds, that are worth 
working, is about £2 for the first carat. The 
value of a cut diamond is equal to that of a 
rough diamond of double weight, exclusive of 
the price of workmanship; and the whole cost of 
a wrought diamond of 


1 carat may be about : £8 
Qicarats is 22 K £8 = 32 
3 do. Ista. 3210058! = 72 
4 do. 1Sjay p42) GeO 126 
100 do. is 1002 x §& = 80,000 


This rule, however, is not extended to diamonds 
of more than 20 carats. The larger ones are dis- 


posed of at prices inferior to their value by that | 


computation. The snow-white diamond is most 
prized by the jeweller. When transparent, and 
free from cracks, it is said to be of the first water. 
—The following are some of the most extraordi- 
nary diamonds known :—one in the possession of 
the Rajah of Mattan, in the island of Borneo, 
where it was found about a century ago: it is 
shaped like an egg, and is of the finest water : 
its weight is 367 carats, or 2 oz. 169 grs. Troy. 
Another is the celebrated Pitt diamond, now 
among the crown jewels of France, weighing 136 
carats; another in the sceptre of the emperor of 
Russia, of the size of a pigeon’s egg ; and ano- 
ther in the possession of the Great Mogul, which 
is said to weigh 280, and which, in a rough state, 
weighed 793 carats—From the fact that trans- 
parent inflammable bodies refract light in a ra- 
tio greater than their densities, Sir Isaac Newton 
conjectured that the diamond might consist of 
an unctuous matter coagulated. The Florentine 
academicians had rendered its combustibility 
probable, by exposing it to the solar rays of a 
powerful burning-glass, and observing that it 
gradually disappeared, or was consumed. Sub- 
sequent experiments settled the question, by 
proving, that the diamond lost none of its weight 
when calcined out. of contact with the air; but, 
on the contrary, that it was dissipated when 
heated in contact with this fluid. It still re- 
mained, however, to be discovered, what was the 
true nature, of the diamond. This was accom- 
plished by Lavoisier, who enclosed diamonds in 
jars filled with atmospheric air or oxygen gas, 
and, after having caused them to disappear by 
the heat of a burning-glass, examined the air in 


| in nature. The faces of its crystals are very fre- 
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the vessels. He found it to exhibit precisely the 
same properties as the air which results from the 
combustion of charcoal. This experiment was 
also performed by Morveau, who demonstrated 
the nature of the diamond by still another ar- 
rangement. A diamond was enclosed in a cavity 
made in a piece of pure, soft iron; a stopper of 
the same metal was driven into it, and the mass 
was put into a small crucible, which was covered, 
and this into a second ; the space between them 
being filled with pure silicious sand. The whole 
was exposed, for some time, to an intense heat. 
When examined, the diamond had disappeared, 
and the iron, with which it had been in contact, 
was converted into steel. Now steel is a com- 
pound of iron and carbon; and, as the diamond 
was not visible, and as there was no source from 
which the carbon could have been obtained, the 
conclusion was unavoidable, that the diamond 
was pure carbon. Yet so different is this mine- 
ral from charcoal, that it was, for a time, ima- 
gined that it contained some other element than 
carbon; but the numerous and delicate experi- 
ments of Sir H. Davy, and several other chemists, 
failed of detecting any thing else in its composi- 
tion; and, although there exists so great a dif- 
ference between the diamond and charcoal, in 
their external properties, we are forced to believe 
that they are identically of the same nature. 
The diamond is, therefore, pure carbon, and dif- 
fers from charcoal (leaving out of question its 
trifling impurities) only in the arrangement of its 
molecules. 

The substance in which carbon exists next in 
purity is charcoal. For common purposes, this 
is prepared by piling billets of wood in a pyrami- 
dical form, with vacuities between them for the 
admission of air, covering them with earth, and 
inflaming them. In consequence of the heat, 
part of the combustible substance is consumed, 
part is volatized, together with a portion of 
water, and there remains behind the ligneous fibre 
only of the wood, in the form of a black, brittle, 
and porous body. When required pure, and in 
small quantities, for the purposes of the chemist, 
it may be obtained by immersing the wvod in 
sand contained in a crucible exposed to heat. 
According to the experiments of Messrs. Allen 
and Pepys, the weight of charcoal obtained from 
100 parts of different woods was as follows :—fir, 
18:17; lignum vite, 17:25; box, 20°25; beech, 
15; oak, 17°40; mahogany, 15°75. 

Lampblack is charcoal in a state of minute di- 
vision, and is prepared for the demands of trade 
from the dregs which remain after the eliquation 
of pitch, or else from small pieces of fir-wood 
which are burned in furnaces of a peculiar con- 
struction, the smoke of which is made to pass 
through a long horizontal flue, terminating in a 
close, boarded chamber. The roof of this cham- 
ber is made of coarse cloth, through which the 
current of air escapes, while the soot, or lamp- 
black remains behind.—Cofe is a peculiar kind of 


CARBON. 


charcoal, which remains in the retort, after the 
heating of coal to procure the coal gas.—Ivory- © 
black, or animal charcoal, is obtained from bones 
made red-hot in a covered crucible, and consists 
of charcoal mixed with the earthy matters of the 
bone.—W ood charcoal, well prepared, is of a deep- 
black colour, brittle, and porous, tasteless and 
inodorous. It is infusible in any heat a furnace 
can raise; but, by the intense heat of a powerful 
galvanic apparatus, it is hardened, and at length 
is volatilized, presenting a surface with a distinct 
appearance of having undergone fusion. The 
density of charcoal, according to Mr. Leslie, is 
little short of that of the diamond itself, although 
its specific gravity has usually been considered 
as low as 2:00. Charcoal is insoluble in water, 
and is not affected by it at low temperatures ; 
hence wooden stakes, which are to be immersed 
in water, are often charred to preserve them.— 
Owing to its peculiarly porous texture, charcoal 
possesses the property of absorbing a large quan- 
tity of air, or other gases, at common tempera- 
tures, and of yielding the greater part of them 
when heated. It appears, from the researches of 
Saussure, that different gases are absorbed by it 
in different proportions. He found that charcoal 
prepared from box-wood absorbs, during the space 
of 24 or 36 hours, of 


Ammoniacal gas, 90 times its volume; © 


Muriaticacid, . 85 do. 
Carbonic acid, 35 do. 
Oxygen, 9°25 do. 
Hydrogen, 175 ~— do. 


Charcoal likewise absorbs the odoriferous and 
colouring principles of most animal and vegcta- ~ 
ble substances. Thus, all saline substances, 
which, from the adherence of vegetable or animal 
extractive matter, are of a brown colour,—as 
crude tartar, crude nitre, impure carbonate of 
ammonia, and other salts, may, after being di- 
gested through the medium of water with char- 
coal, be obtained white by a second crystalliza- 
tion. Resins, gum-resins, assafoetida, opium, 
balsams, essential oils, and many other substances, 
even those that have the strongest smell, are 
rendered nearly inodorous when they are rubbed 
with charcoal and water, or when solutions of 
them in alcohol are macerated with the charcoal, 
or filtrated repeatedly through it. A number of 
the vegetable tinctures and infusions also lose 
their colour, smell, and much of their taste, by 
the same process. Common vinegar, on being 
boiled with charcoal powder, becomes colourless. 
Malt spirit, by distillation with charcoal, is freed 
from its disagreeable flavour. In the same man- 
ner wines, also, become colourless, and distilled 
waters lose their odours. Water, which, from 


having been long kept in wooden vessels, as dur- 
ing long voyages, has acquired an offensive smell, 
is deprived of it by filtration through charcoal 
powder, or even by agitation with it for a few 
minutes, especially when a few drops of sulphuric 
Hence, also, it has 


acid have also been added. 
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been found that, by charring the inside of casks 
for keeping water, it may be preserved a long 
time without spoiling. Charcoal can even re- 
move or prevent the putrescence of animal mat- 
ter. If a piece of flesh has become tainted, the 
taste and smell may, in a:great measure, be re- 
moved, by rubbing it with charcoal powder; and 
it may be preserved fresh for some time by bury- 
ing it in the same substance. To produce these 
effects, however, it is necessary that the charcoal 
should have been well calcined and newly pre- 
pared.—The uses of charcoal are extensive. It is 
used as fuel in various arts, where a strong heat 
is required without smoke, as in dyeing, and in 
various metallurgic operations. By cementation 
with charcoal, iron is converted into steel. It is 
used in the manufacture of gunpowder, in its 
finer state of aggregation, under the form of 
ivory-black, lamp-black, &c. It is the basis of 


| black paint; and, mixed with fat oils and resin- 


ous matter, to give a due consistence, it forms 
the composition of printing ink. It is used to 
destroy colour and odour, particularly in syrups ; 
to purify honey ; to resist putrefaction; to con- 
fine heat, and for a number of other important 
purposes.— When charcoal is heated to a certain 
degree in the open air, or in oxygen gas, it takes 
fire, and burns with the production of an elastic 
vapour, which has been called Carsonic Acip 
Gas. See that article. 

CARBONATES. Salts consisting of carbonic 
acid in combination with alkaline or metallic 
bases. They are attacked and decomposed by 
nearly all other acids than their own; and while 


| undergoing decomposition, or sending off their 


carbonic acid into the atmosphere, and surren- 
dering their bases to the attacking acids, they 
exhibit the beautiful phenomenon of efferves- 
cence. The carbonates of lime and magnesia are 
deprived of their carbonic acid, and reduced to 
a caustic, or, in old chemical language, a cal- 
cined state, by the application of a full red heat ; 
the carbonates of baryta and strontia are decom- 
posed by an intense white heat; the carbonates 
of soda, potash, and lithia, cannot be decomposed 
by mere heat ; and all the other carbonates are 
deprived of their carbonic acid by a dull red 
heat. All the carbonates are more or less affected 
by an excess of carbonic acid, so as to imbibe 
more of it and form supercarbonates; and all, 
excepting those of soda, potash, and ammonia, 
are very sparingly soluble in pure water, The 
carbonates of lime, magnesia, strontia, baryta, 
soda, and manganese, and the double carbonate 
of lime and magnesia, are found naturally exist- 
ing; but most of the others are formed by arti- 
ficial processes, or with some artificial aids. 
Some of the carbonates, particularly those of 
lime, magnesia, soda, potash, iron, and manga- 
nese, play a very prominent part as constituents 
of soil, either natural or added ; but they will be 
noticed, as to their individual nature and their 


| respective modes of action, in the articles Lims, 
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Maenesta, Sopa, Porasu, Iron, and Maneanese. 
The carbonate of ammonia contained in rain 
water also performs most important functions in 
the feeding of vegetables, and consequently in 
the chemical processes of afarm. See the article 
Ammonra. Several of the carbonates—especially 
those of lime, soda, potash, and magnesia—be- 
sides acting directly, as constituents of soil, upon 
plants or upon their food, perform the great of- 
fices, jointly with the carbonic acid of the atmo- 
sphere, of attacking and reducing the silicates, 
which, but for their action, would form an ingre- 
dient of soil as stationary and unyielding as it is 
widely diffused and bulky. “ The silicic acid,” 
remarks Dr. Dana, “ acts on the lime, forming 
silicate of lime; while the carbonic acid, now let 
loose, acts as such upon other silicates, and eli- 
minates or frees the alkaline bases. Let it be 
supposed that there is silicate of alumina, that is 
clay, or silicate of potash and alumina, in the 
soil. Let carbonate of lime, that is marble, and 
slacked lime, shells, &c., be added to the soil. 
The result is that, slowly but surely, chemical 
action takes place, the silicic acid pulling one 
way, and the carbonic acid another, the lime is 
changed to silicate of lime, and the carbonic acid 


escapes, and now in its turn acts upon silicates 


as did carbonic acid of air. The alumina remains, 
the soil becomes more clayey. Thus sands by 
liming are amended. This principle of the action 
of carbonates, unravels the mysterious action of 
a vast variety of substances, which appear to be 
very ineit and inefficient. It must be remem- 
bered, that the action of silicates and salts is 
alone under consideration, uninfluenced by the 
presence of geine or plants. That action in its 
simplest form constitutes the following, which 
may be laid down as the ninth principle of agri- 
cultural chemistry,—carbonic acid and the car- 
bonates decompose the earthy, alkaline, and me- 
tallic silicates of soil.” — Turner's Elements of 
Chenistry.—Lrebig’s Chemistry of Agriculture— 
Johnson's Lectures on Agricultural Chemistry.— 
Dr. Danws Muck Manual—Chaptal’s Chemistry 
applied to Agriculture. 

CARBONIC ACID. A colourless, inodorous, 
elastic fluid, consisting of one equivalent of 
carbon and two equivalents of oxygen. It 
possesses, In an eminent degree, all the physical 
properties of the gases, and cannot be con- 
densed into a liquid under a less pressure than 
one of thirty-six atmospheres. It consists, 
by volume, of equal volumes of carbon vapour 
and oxygen gas; and, by weight, of six parts of 
carbon and sixteen of oxygen. Its specific gra- 
vity is estimated by Dulong and Berzelius at 
1524, and by Dr. Thomson at 15277; so that, 
according to the latter estimate, 100 cubic inches 
of it weigh 47'377 grains. 

Carbonic acid was discovered, in 1757, by Dr. 


Black; and was, for a considerable time after- 


wards, known under the name of fixed air. Its 
composition was first demonstrated synthetically 
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by Lavoisier, and analytically by Mr. Smithson 
Tennant. Lavoisier burned carbon in oxygen, 
and obtained carbonic acid from the combustion ; 
and Mr. Tennant passed phosphorus vapour over 
carbonate of lime heated to redness, and found 
that, in consequence of the phosphorus abstract- 
ing the oxygen from the carbonate, and forming 
phosphoric acid, and in consequence of the phos- 
phoric acid thus formed combining with the lime 
to constitute phosphate of lime, the carbon or 
charcoal of the carbonate was deposited, in a se- 
parate state, in the form of a light black powder. 
Carbonic acid is very readily obtained, for the 
purposes of experiment or of separate examina- 
tion, by the action of almost any of the acids 
upon chalk or bruised marble; for almost any 


| other acid, particularly the hydrochloric, the 


nitric, or the sulphuric, rapidly abstracts the 
lime of the carbonate, and allows the carbonic 
acid to escape by effervescence. 

Carbonic acid cannot be made to burn or to 
combine with oxygen; and it will neither main- 
tain combustion nor support respiration, but, on 
the contrary, is both extinctive of flame, and de- 
structive of breathing. So great is its extin- 
guishing power upon combustion, that a mixture 
of one volume of it with four volumes of atmo- 
spheric air will prevent a candle from igniting, or 
extinguish the flame of a candle already burning ; 
and so great is its destructive power upon re- 
spiration, that a quantity of it not quite suffi- 
cient to extinguish the flame of a candle will de- 
prive an animal of sensibility, and a quantity 
just sufficient to extinguish flame will produce 
almost instant death. When air contains a large 
proportion of carbonic acid, it violently contracts 
the glottis, and cannot even enter the lungs ; and 
when it contains only so moderate a proportion 
as to obtain entrance to the lungs, it operates as 
a narcotic poison. A large proportion of car- 
bonic acid in atmospheric air constitutes the 
choke damp of coal mines, deep wells, and brew- 
ers’ vats, which has, in such multitudes of in- 
stances, proved rapidly or instantaneously fatal 
to man; and a comparatively small proportion of 
it, from the combustion of charcoal in rooms, 
crowded respiration in cells or close apartments, 


| and the eremacausis of vegetable matter in fens 


and marshes, constitutes all or most of the poi- 
sonous air which, in so many thousands of in- 
stances, has embittered, shortened, or destroyed 
human life. Yet, though injurious or fatal when 
received into the lungs, it is innocuous and ex- 


hilarating when received, in moderate propor- 
tion, into the stomach. It is held in solution, 
to a greater or less degree, by all fountain and 


river water ; it gives to all such water the agree- 
able gout which distinguishes it from the insi- 
pidity, staleness, and disagreeableness of distilled 
water or of recently boiled water ; it constitutes 
the whole of the sparkling, brisk, and sharply 
| racy property of soda water and of the other 
| aerated waters of the manufacturing chemist ; 
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and it imparts to cider, ginger beer, ale, porter, 
beer, and brisk champaign, the greater portion 
of the agreeable pungency, which renders them 
so highly relishable, and the loss of which, by 
exposure to the air, occasions them to become 
stale. , ’ . 
Carbonic acid abounds in the waters of many 
mineral springs, such as those of Tunbridge, 
Pyrmont, and Carlsbad; it issues directly from 
the fissures of rocks, caves, and mines, in many 
countries, particularly in the vicinity of vol- 
canoes; it accumulates at the bottom of wells, 
and in the recesses of pits and mines, where de- 
composition of carbonates or of organic substances 
extensively proceeds without free communication 
with the open air; it is evolved in vast volumes 
or in constant streams from stagnant fermenta- 
tions and putrefactions in fens, marshes, and 
close forests; and, in all such situations, it is 
liable to exert a most poisonous power upon the 
local atmosphere, or to form, in the recesses or at 
the surface of the earth, exceedingly noxious 
aerial mixtures. Yet, excepting in such situa- 
tions, it nowhere exists in such quantity as to be, 
in even the slightest degree, detrimental to ani- 
mal health and energy. It rises into the atmo- 
sphere, in enormous aggregate quantities, from 
the combustion of all substances containing car- 
bon, from the eremacausis and the destructive 
fermentation of all vegetable substances, from 
the respiration of all animals, and from the pu- 


trefactive decay of all organic matter; for it is | 


formed, in combustion, by the combination of 
the carbon of the burning body with the oxy- 
gen of the atmosphere,—in eremacausis, by the 
resolution of the whole substance of decay- 
ing vegetables into its elements, and the re- 
combination of these into simpler and more 
attenuated forms,—in destructive fermentation, 
by the loss of oxygen and carbon, during the 
transmutation of one ternate substance into 
another,—in the respiration of animals, by the 
combination of the superfluous carbon of the 
blood with the oxygen of decomposed water, 
or with the oxygen of the atmosphere, or with 
both,—and in the putrefactive decay of all ani- 
mal matter, by a transposition of its elements 
or a disturbance of its attractions, such as in- 
volves the conjoint or simultaneous evolution of 
carbon and oxygen in the form of carbonic acid, 


hydrogen and oxygen in the form of watery va- | 


pour, and hydrogen and nitrogen in the form of 
ammonia. Yet though the quantity of carbonic 
acid constantly poured from these sources into 
the atmosphere is great, and though all carbonic 


acid is heavier than atmospheric air, the propor- | 


tion of it relatively to the other constituents of 
the atmosphere does not experience any observ- 
able variatien from season to season, or from year 
to year, and the relative quantity of it, though 
affected by drought or frost, by light or dark- 
ness, and by luxuriance or sterility, is exactly or 
very nearly the same in the higher regions as in 


the lower, or at the summit of the loftiest moun- 
tains. as at the surface of well-cultivated and 
thoroughly - ventilated plains. The former of 
these seeming anomalies is accounted for by the 
fact of all vegetables assimilating the carbon of 
carbonic acid, and giving back its oxygen to. the 
atmosphere; and the latter is explained by the 
well known tendency of gases to make equal dif- 
fusions throughout one another without refer- 
ence to their respective gravity. See the arti- 
cles ArmospHERE, AGRICULTURAL CHEMISTRY, and 
VEGETABLE PHysioLoay. 

The average proportion of carbonic acid in the 
atmosphere is usually stated, in round numbers, 
at a thousandth part; but according to the most 
exact and most recent experiments, it is ‘000415th 
of the atmosphere’s own volume. “ We have rea- 
son to believe,” says Liebig, “ that this propor- 
tion was much greater in past ages; and, never- 
theless, the immense masses of carbonic acid 


| which annually flow into the atmosphere from so 


many causes, ought perceptibly to increase its 
quantity from year to year. But we find that 
all earlier observers describe its volume as from 
one-half to ten times greater than that which it 
has at the present time; so that we can hence at 
most conclude that it has diminished. It is quite 
evident that the invariable quantities of car- 
bonic acid and oxygen in the atmosphere, must 
stand in some fixed relation to one another; a 
cause must exist which prevents the increase of 
carbonic acid by removing that which is con- 
stantly forming; and there must be some means 
of replacing the oxygen removed from the air by 
the processes of combustion and putrefaction, as 
well as by the respiration of animals. Both these 
causes are united in the process of vegetable life. 
* * * The various layers of wood and mineral 
coal, as well as peat, form the remains of a prime- 
val vegetation. The carbon contained in them 
must have been originally in the atmosphere as 
carbonic acid, in which form it was assimilated 
by the plants which constitute these formations. 
It follows from this that the atmosphere must be 
richer In oxygen at the present time than in 
former periods of the earth’s history. The in- 
crease must be exactly equal in volume to the 
carbonic acid extracted in the nourishment of a 
former vegetation, and must, therefore, correspond 
to the quantity of carbon and hydrogen contained 
in the carboniferous deposit. Thus, by the de- 
position of ten cubic feet Hessian (5:51 cubic feet 
English) of Newcastle splint coal, (of the formula 
C 24 H 13 O, and specific gravity 1-228), the at- 
mosphere must have been deprived of above 
18,000 cubic feet Hessian (9,918 cubic feet Eng- 
lish) of carbonic acid, and must have been en- 


| riched with the same quantity of oxygen. A 


further quantity of oxygen, amounting to 4,480 
cubic feet Hessian (2,468 English) must have 
been furnished to the air by the decomposition 
of water, for ten cubic feet Hessian of coal con- 
tains hydrogen corresponding to this amount. 
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In former ages, therefore, the atmosphere must 
have contained less oxygen, but a much larger 
proportion of carbonic acid, than it does at the 
present time; a circumstance which accounts 
for the richness and luxuriance of the earlier 
vegetation. When this became entombed, higher 
forms of animal life were capable of existing. But 
a certain period must have arrived in which the 
quantity of carbonic acid contained in the air 
experienced neither increase nor diminution in 
any appreciable quantity. For if it received an 
additional quantity to its usual proportion, an 
increased vegetation would be the natural con- 
sequence, and the excess would thus be speedily 
removed. And, on the other hand, if the gas 
was less than the normal quantity, the progress 
of vegetation would be retarded, and the propor- 
tion would soon attain its proper standard. When 
man appeared on the earth, the air was rendered 
constant in its composition.” 

The fact that plants assimilate the carbon of 
carbonic acid, and return its oxygen to the at- 
mosphere, was ascertained by Priestley and Sen- 
ebier, and established by Percival and De Saus- 
sure; and it has been tested and illustrated by 
multitudes of more modern chemists and phytolo- 
gists, and may be ascertained, to his perfect satis- 
faction, by any ordinary intelligent observer. The 
leaves and other green parts of a plant absorb 
carbonic acid and emit an equal volume of oxy- 
gen, even independently of their connexion with 
the stem and root; for if they be detached from 
the rest of the plant, and placed in water which 
contains carbonic acid, and then exposed to a 
play of sunshine, they will speedily be found to 
deprive the water of all its carbonic acid; and if 
the experiment be conducted under a glass re- 
ceiver filled with water, the oxygen which they 
evolve from the absorbed and decomposed acid, 
may be collected and examined. Butif the same 
leaves, or others precisely similar, be placed, un- 
der a glass receiver, in water which does not 
contain carbonic acid, or in water which, while 
containing it, contains also such an alkali as re- 
sists its assimilation, no oxygen whatever will be 
evolved. Sir Humphrey Davy placed a piece of 
turf, four inches square, in a porcelain dish which 
floated on the surface of water impregnated with 
carbonic acid; he covered the turf with a glass 
vessel of 230 cubic inches in capacity; he occa- 
sionally supplied this vessel with water, through 
a funnel furnished with a stopcock ; he daily 
supplied the water in which the porcelain dish 
floated, with new water saturated with carbonic 
acid, so as to cause a small quantity of the acid 
to be constantly present in the receiver; and he 
found that—in consequence of the action of the 
grasses of the turf upon the carbonic acid thus 
fully and steadily supplied to them in the water 
—the air in the receiver acquired, in the course 
of eight days, an increase of thirty cubic inches 
to its volume, and of four per cent. to its propor- 
tion of oxygen. Ditches, pools, and small lakes, 
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whose bottoms are covered with growing plants, 
afford to every eye a familiar and most satis- 
factory illustration of the same phenomenon. 
When these little sheets of water are so com- 
pletely frozen over as to have no communication 
with the atmosphere, small globules of gas are 
observed to escape, in rapid succession, from the 
points of the leaves and twigs, and to accumulate 
under the ice till they form large bubbles; and 
these bubbles steadily increase in volume so long 
as the ice remains unbroken, and are found to 
consist of pure oxygen,—the plants which form 
them obviously absorbing the carbonic acid held 
in solution in the water, resolving it into its ele- 
ments, assimilating the carbon, and liberating 
the oxygen. 

Just as these illustrations, and a thousand 
more, evince that plants absorb and decompose 
the carbonic acid of water ; so do other and quite 
as clear illustrations evince that they absorb and 
decompose the carbonic acid of the atmosphere. 
One of these—an experiment of De Saussure—not 
only proves the fact of the absorption of aerial car- 
bonic acid, but at the same time shows the high- 
est proportion of it in atmospheric air which is 
capable of assimilation or of healthy action. “De 
Saussure, having taken a number of young plants 
of pease, of about the weight of twenty grains 
each, he immersed them by the root in glasses 
filled with water. Thus conditioned, he next in- 
troduced them into receivers exposed to the 
direct rays of the sun, and filled some with com- 
mon air, and some with different mixtures of 
common airand carbonic acid gas. In an atmo- 
sphere of common air, exposed during ten days 
to the sun, they were found to have increased 
their weight by eight grains. In an atmosphere 
of pure carbonic acid gas, they faded and withered 
away, without any farther development. In an 
atmosphere containing three-fourths of carbonic 
acid gas, they withered also. 
only one half, they lived seven days; if but one 
quarter, ten days, augmenting their weight by 
five grains; and if containing only one-twelfth of 
carbonic acid gas, they increased their weight by 
eleven grains. This was the maximum of its 
beneficial application.” Many and most accu- 
rate experiments have been conducted with plants 
artificially placed in soil destitute of carbon, and 
observations made upon plants naturally growing 
on sands and rocks almost destitute of humus; 
and they have ascertained, to a demonstration. 
that the carbon constituting the great propor- 
tion of the plants’ substance, and the acquisition 
and fixing of which is the chief process of their 
growth, could not possibly have been obtained 
elsewhere than from the carbonic acid of the at- 
mosphere, partly carried down to the roots in 
water, but principally or almost wholly absorbed, 
in its aeriform condition, by the leaves and the 
green portions of the stem and branches. 

By another and very numerous set of experi- 
ments and observations, plants have been ascer- 
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But if containing | 


tained to absorb carbonic acid and assimilate its 
carbon, only during the presence of light,—to be 
capable of absorbing any proportion artificially 
added to the natural quantity in the atmosphere, 
only during the play of sunshine,—to assimilate 
the carbon of such as is taken up by the roots, 
only when it ascends with the sap to the leaf,— 
and to be incapable of absorbing any from the 
atmosphere during the darkness of night, but, on 
the contrary, to give out, during that time, a 
small proportion into the atmosphere. An opinion 
very generally prevails, and was not long ago all 
but universal, that the assimilation of the carbon 
of carbonic acid, in any circumstances, is effected 
only during the play of sunshine, and cannot be 
effected in diffused light; but this is altogether 
anerror. ‘“Hxactly the same constituents,” re- 
marks Liebig, “are generated in a number of 
plants, whether the direct rays of the sun fall on 
them, or whether they grow in the shade. They 
require light, and indeed sun-light, but it is not 
necessary that the direct rays of the sun should 


reach them. Their functions certainly proceed | 


with greater intensity and rapidity in sunshine 
than in the diffused light of day ; but there is no- 
thing more in this than the similar action which 


light exercises on ordinary chemical combina- | 


tions; it merely accelerates, in a greater or less 
degree, the action already subsisting.” 

The absorption of the carbonic acid of water 
by the leaves of aquatic plants growing under 
water, and the absorption of the carbonic acid 
of the atmosphere by the leaves of land plants 
growing in the air, are processes apparently dif- 
ferent, but really the same. The tissues of leaves 


and other parts in the air are saturated with | 


water, either brought up to them in the form of 
ascending sap from the spongioles, or directly 


imbibed by them from the rains of the atmo- | 
sphere or from the nightly depositions of dew; | 
and, being penetrated and moistened with this | 


water in every part of their succulent structure, 


they do not inhale the carbonic acid atmosphere | 


as a gas, but receive it into solution with this 


saturating moisture, and, in consequence, ab- 
sorb it in exactly the same form, and dispose of | 


it by exactly the same process of assimilation, as | 
the leaves of submerged aquatics do to the car- | 
The only actual difference | 


bonic acid of water. 
between the two classes of plants regards, not at 
all their behaviour with carbonic acid when sup- 
plied to them, but merely the outward and ex- 


traneous contrivance for affording them supplies; | 


and this, in very many instances, furnishes a 
beautiful illustration of the all-pervading care 
with which the Divine Being provides for the 
wants and the mutual adaptations of even his 
inorganic and his unanimated creatures. In the 
case of aquatic plants, which grow wholly sub- 
merged and are fixed to one spot, currents of 
water are established by variations of specific 
gravity to bring them a constant supply of their 
principal food; so that as soon as one portion of 


water has approached them, and surrendered its 
carbonic acid to their leaves, it is driven away 
by the pressure of other portions, which are ap- 
proaching to perform the same duty. But in the 
case of aerial plants, the leaves unfold a broad 
surface to the atmosphere, and readily, by reason 
of the darkness of their colour, absorb the calo- 
rific rays descending upon them, and in conse- 
quence establish and maintain a warm current 
for the constant withdrawal of expended air and 
the constant approach of carbonaceous air; in 
multitudes of instances also, the sensitive and 
waving leaves stand upon slender footstalks, and 
| give way to the slightest motion in the atmo- 
sphere, and are hence brought continually into 
extensive and ever-changing volumes of carbonic 
| acid; and in all instances, winds more or less 
| prevail, to sweep away expended portions of the 
atmosphere, and bring fresh supplies of carbona- 
ceous portions, or to mix the air of the seas and 
the deserts with that of the land and the fertile 
regions, and to make the carbonaceous air of the 
middle strata of the atmosphere exchange places 
with the oxygenous air of the lower strata. An 
animal, whose chemical task is oxidizement, is 
provided with instincts and locomotive powers 
to go in search of his food; but a plant, whose 
chemical task is the more delicate one of car- 
bonizement, or of reversing the effects of the 
animal’s task, and of maintaining a fair balance 
of chemical forces in the momentous relations of 
the atmosphere to the organic world, obtains a 
| supply of all its wants by means of exquisite and 
ever-operating exterior contrivances of the all- 
wise and all-benevolent Creator. 

“But in what state,” asks Keith, “is the car- 
bonic acid actually assimilated to the plant? Is 
it assimilated in the state in which it is inhaled, 
| or is it previously decomposed? It had been 
|| observed by Ingenhoutz that the leaves of plants, 
if placed in water and exposed to the action of 
the sun’s rays, will evolve a quantity of oxygen 
gas. It was afterwards ascertained by Senebier, 
that this process takes place only when the leaves 
are fresh, and the water impregnated with car- 
bonic acid. For when the water was deprived of 
its carbonic acid by boiling, or in the course of 
experiment, there was no more oxygen evolved. 
But when the water was again impregnated with 
carbonic acid, the extrication of oxygen recom- 
menced as before. Thus, the conclusion is ob- 
|| vious,and the phenomenon satisfactorily account- 
ed for ;—the carbonic acid gas contained in the 
water is abstracted and inhaled by the leaf, and 
immediately decomposed ; the carbon being assi- 
milated to the substance of the plant, and the 
oxygen evolved. Yet in the process of the fixa- 
tion of carbon, there seems, according to Saus- 
sure, to be alsoa partial fixation of oxygen, as well 
as the disengagement of a portion of nitrogen, of 
which the origin is a matter of doubt. Has it 
entered the plant with the air of the atmosphere, 
or mingled with carbonic acid, or with ani- 
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mal substances soluble in the moisture of the 
soil ?” 

A question, implying a doubt, has been raised, 
whether a possibility exists of all plants obtain- 
ing their carbon from the atmosphere, or, in 
other words, whether a sufficiency of carbonic 
acid exists in the atmosphere for their supply. 
But this question can easily and most satisfac- 
torily be settled by a brief calculation. A col- 
umn of air of 2,517 lbs. weight rests upon every 
square foot of the surface of the earth ; a thou- 
sandth part of this is carbonic acid ; and twenty- 
seven per cent. of carbonic acid is carbon. Now 
a calculation on these data, jointly with the known 
diameter and superficies of the world, will show 
that so vast a quantity as 3,085 billions of pounds 
of carbon is contained in the atmosphere,—a 
quantity greater than that existing in a solid 
form, whether in living plants or in all the strata 
of mineral and brown coal throughout the earth ; 
and this quantity—especially as the supply of it 


from respiration, combustion, fermentation, ere- | 


macausis, and putrefaction, is maintained undi- 
minished—cannot but be most ample for the 
supply of all vegetation. The solicitude of all 
agriculturists of the old school, to afford their | 
crops a supply of carbon in the form of humus | 
or of decayed vegetable fibre in the soil, there- 
fore, was an idle waste of thought, and occasioned 
a perfectly gratuitous expenditure of labour. 
The manuring of land, as is shown in many of 
our articles, ought always to have reference to 
the supply of elements far difrerent from carbon. 
See the articles Manures, ALKALInS, AMMONIA, 
CHARcoAL, and many others. 

Carbonic acid has been proposed as at once an 
easy, an effective, and a very economical means 
of destroying the red spider and the other in- 
sects which infest plant-houses; but to prevent 
risk to the life or health of the gardener, it 
requires to be administered and dissipated in 
some manner which will protect him from breath- 
ing it; and to prevent damage to the plants, it | 
ought to be administered under a play of clear 
sunshine, when their power of absorbing it is at 


a maximum. One proposed method of applying 
it is to generate it in a separate building, and to 
pump it, through an orifice, into the top of the 
plant-house, by means of a syringe or an engine 
hose; and another and far simpler and more 
economical method, is to spread a four-inch stra- 
tum of powdered chalk on the floor of the plant- | 
house, and, by means of a garden or vinery en- | 
gine, with its rose introduced through a pane, to | 
let down upon it a sufficient shower of diluted 
sulphuric acid, to effect its thorough efferves- 
cence, and the consequent extrication of all its | 
carbonic acid. A coincident advantage of this 

latter method is to transmute the chalk into 

gypsum, and render it fit to be used as a field 

manure.—Zwurner’s Elements of Chemistry.—Dra- 

pers Chemistry of Plants—Davy’s Agricultural 

Chemistry. —Liebig’s Chemistry of Agriculture—_ | 


| 
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Keith’s Botanical Lexicon.—Johnson’s Lectures on 
Agricultural Chemistry—Dr. Madden’s Papers in 
Quarterly Journal of Agriculture.—Chaptal’s Che- 
mistry applied to Agriculture.—The Gardener's 
Gazette. 

CARCASS, or Carcasz. The technical and 
collective name of the ribs, belly, and flanks of 
the horse. 

CARDAMINE. See Laprzs’ Smock. 

CARDAMOM,—botanically Alpinia cardamo- 
mum. An officinal and ornamental hothouse 
plant, of the order Scitamineze. It grows wild, 
and is cultivated, in India; and was introduced 
thence to Britain in 1815. Its root is an oblong, 
jointed, whitish tuber; its stems are reed-like, 
round, smooth, half an inch thick, and from eight 
to twelve feet high; its leaves are alternate, 
sheathing, green, broad, from four inches to two 
feet long, and strongly aromatic and subacrid in 
both taste and odour; its flowers are produced 
in racemes from the underground stem, and creep 
along the ground, and have a whitish-purple col- 
our, and appear in August; and its capsule is 
smooth and fleshy, and contains from eighteen to 
twenty-seven seeds. The cultivated plants do 
not flower till their fourth year ; and their ripe 
capsules are gathered in November, and dried 
either in the sunshine or over a slow and gentle 
fire. The seeds are very extensively used in 
India for mixing up with the areca-nut and for 
flavouring ragouts; and are produced, in large 
About 
60,000 pounds are collected annually on the Ma- 
labar coast ; and proportionally great quantities 
are produced in some other continental districts, 
and in the island of Ceylon. They have a warm 
spicy taste, and a very agreeable though pungent 
aromatic odour; and they readily surrender all 
their properties to ether or to alcohol. They 
are less stimulating than pepper, and act as gentle 
carminatives and tonics; but are used, in hu- 
man medicine, principally as a heating ingredient 
in stomachic mixtures,—and, in veterinary prac- 
tice, almost wholly as a cordial. No fewer than 
fifteen of the preparations ordered by the phar- 
macopceias have cardamom as one of their ingre- 
dients. 

The plant which we have described is the only 
one which yields the true cardamom of com- 
merce; but several other species of the order Sci- 
tamineze produce seeds of kindred though inferior 
properties, and are not infrequently confounded 


_ with this plant, in some instances by knavery, 
| and in others by mere ignorance. 
| alpinia, Alpinia media, growing to three-fourths 
| of the height of the true cardamom plant, and 
| producing red flowers in July and August, is 
| sometimes called the middle cardamom. The car- 


The mediate 


damous amomum, Amomum cardamomum, grow- 
ing to half the height of the true cardamom 
plant, and producing pale brown flowers in May 
and June, is very generally called the small or 
lesser cardamom, ‘The grain of paradise plant, 
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also, and even all the species of the genus amo- 
mum, are occasionally regarded as cardamom 
plants. | 

CARDIAC. See Moturerwort. 

CARDITIS. Inflammation of the heart. It 
sometimes occurs in the horse; and may possibly 
be relieved by appliances for promoting absorp- 
tion; but, in general, it must be regarded as 
hopeless. 

CARDOON, or Cuarpvoy,—botanically Cynara 
cardunculus. A cultivated, culinary, perennial 
plant, of the artichoke genus. “It is a native of 
Candia, and was introduced thence to Britain 
about the middle of the 17th century. It posses- 
ses a somewhat close resemblance to the common 
garden artichoke, and has been regarded by some 
botanists as a hybrid of it; but it bears decided 
marks of being a perfectly distinct species. It 
usually grows to the height of about five feet ; 
and it carries purplish blue composite flowers in 
August and September. Its florets were formerly 
used by the Portuguese for coagulating milk, in 
the same manner in which rennet is used in 
Britain; and the large, fleshy, tender, stems of 
its inner leaves, blanched and rendered crisp by 
earthing up, are used, during winter in Britain, 
for stewing, and for soups and salads. 

Cardoon is sown in March, in a bed of light 
soil, exactly such as is suitable for artichoke. 
When the plants come up too close, they should 
be thinned ; and, when an early supply is wanted, 
the plants thinned out may be transplanted into 


a nursery bed, at distances from one another of | 


three or four inches, there to remain, and to be 
kept perfectly free from weeds, till ready for final 


transplanting ; and in June, they may be removed | 


to a piece of moist, rich, well-prepared ground, 
there to grow to maturity, and to yield their 
produce. They must be well watered till they 
take root; they must afterwards be kept quite 
free from weeds ; they must, as they advance in 
height, have some soil drawn up around the lower 
part of their stems; and, when they attain their 
full size, they must be closely tied up with hay- 
bands, and afterwards earthed up almost to their 
tops. But in the process of earthing up, care 
must be used not to allow any of the soil to fall 


amongst their leaves, and the soil heaped around | 


each plant must be smoothed over the surface to 
cause the rain to run off; for either the falling 
of a little soil among the leaves, or the penetrat- 


ing of rain through the earthing up, might | 


occasion the plants.to rot. The thorough blanch- 
ing of the leaf-stalks, to the height of from one 
foot to three feet, will be effected in the course 
of five or six weeks from the time of earthing up, 
so that when a succession is wanted for the table, 
only a few plants should be earthed up at one 
time, and successive sets or groups or even indi- 
viduals of them may be earthed up at intervals 
of seven or ten days. If severe frost occur in 
the early part of winter, a covering of straw or 


| haulm must be placed on the tops of such plants 
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as remain; and whenever mild weather returns, 
this covering must be removed. Other sowings 
than the March one may be made in the early 
part of April, and thence till the middle of June ; 
and the plants from these must be treated in the 
same manner as those from the March sowing. 

CAREX. A very numerous, prominent, and 
extensively diffused genus of grass-like plants, of 
the cyperacese or sedge tribe. Hight species 
grow wild in England, ten species grow wild in 
Scotland, between forty and fifty species grow 
wild in both England and Scotland; about sixty 
species have been introduced from other countries, 
principally the central and northern regions of 
continental Hurope; and nearly three hundred 
species have been scientifically described. A few 
grow on sandy eminences, heaths, and sea-shores ; 
but most grow in marshes, fens, bogs, watery 
meadows, flooded banks of streams, sides of 
ditches, humid woods, and other moist grounds 
and watery situations. Some intrude, to a con- 
_ siderable degree, among our cultivated herbage- 
plants, and are then annoying and wasteful weeds; 
some frequently mix with the natural grasses, 
and form a coarse portion of the useful sward of 
meadows; some cover extensive tracts of low, 
‘| fenny, alluvial country, and are available partly 
as a very coarse herbage, and partly for various 
economical purposes; and many are mere waste- 
ful occupants of waste lands, either proclaiming 
the hopeless uselessness of the situation in which 
they grow, or indicating the most clamant neces- 
sity for subjecting it to thorough drainage and 
general georgical improvement. ‘They are, in 
| the aggregate, vastly inferior to the grasses in 
the possession of nutritive properties, and are 
almost distinguished for the absence of the fari- 
naceous and saccharine principles in which many 
of the grasses abound; and hence, in even their 
most favourable specimens, they are eaten by cat- 
tle only when the grasses or other nutritious her- 
bage cannot be obtained. Yet many cottiers and 
some poor farmers have recourse to them as fod- 
der, and use them for litter, thatch, and fuel. 
The Laplanders manufacture from some of them 
a flaxy fibre for protecting their feet and hands 
from the rigours of winter; the Italians use some 
for stuffing the crevices of casks, making bottoms 
of chairs, and covering flasks of Florence oil ; and 
the hop-cultivators of Kent use the leaves of 
some of the larger kinds for fastening the vines 
of hops to the poles. 

The roots of probably all the species are per- 
ennial; those of most are creeping; and those of 
a few are tufted and fibrous. The stems of all 
are simple; and those of most are free from knots 
or joints, and have thin, acute, and finely serrated 
angles. Their leaves are linear, flat, pointed, 
roughish in the surface, sharp along the edges, 
tubular and sheathing at the base, and membra- 
naceous, often auricled, at the summit; and the 
upper ones assume the character of bracts. 
Almost all seed freely, and in consequence are 
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facilely propagated; yet the upper spikes of all 
consist only of male flowers, and never produce 
seeds; and their invariable want of fruitfulness 
is alluded to in the name of the genus, which is 
derived from the Latin word carere, ‘to want.’ 
Two of the British species, having a height of 
from six to ten inches, are dicecious, and have 
solitary spikes; thirteen, having a height of from | 
six inches to a yard, have their spikelets spiked, 
and are many-flowered ; two have panicled spike- 
lets; one has a racemose spikelet ; and the others 
possess some other equally distinctive characters, 
which render them easily recognisable from one 
another, and occasion the whole to be classifiable 
into eleven or twelve groups. “C. remota,” says 
Loudon, in his Encyclopedia of Plants, “is a 
very elegant plant. C. paniculata grows in bogs || 
in immense tufts, making a firm support for the | 
heaviest bodies. C. Fraseri is the handsomest 


species of the genus, resembling at a short dis- 
tance, when in flower, one of the liliacex. C. ri- 
paria has leaves half an inch wide, and from one to 
three feet long. C. arenaria increases rapidly in 
loose sand, and is sometimes planted with a view 
of fixing soils of this description, along with ely- 
mus and arundo.” 
CAREYA. A small genus of very beautiful, 
evergreen, East Indian plants, of the myrtle 
tribe. It is named after its discoverer, Dr. Wil- | 
liam Carey of Serampore, the editor of Rox- | 
burgh’s Flora Indica, The herbaceous species | 
has a height of only about six or eight inches; it 
carries a splendid flower, with long red stamens, 
in July and August ; and it was introduced to 
Britain in 1808. The spherical and the tree 
Species are arborescent, and have a height of | 
respectively three feet and ten feet, and were | 
brought to Britain in 1823. 
CARICA. A genus of ornamental, fructiferous, | 
evergreen, tropical trees, of the Linnzan class 
dicecia, and order decandria. Its proper natural 
place is probably in close juxtaposition to the | 
nettle tribe, but is a subject of much dispute | 
among botanists; and the genus was placed by 
Linnzeus among the tricocce, by Richard among | 
the passifloree, and by Jussieu, but not by De 
Candolle, among the cucurbitacee. The name | 
carica is an erroneous allusion to Caria, as the 
supposed native country of the best known spe- 
cies ; and it was proposed by Jussieu to be changed | 
to papaya.—The common or papaw-tree species, 
Carica papaya, isa native of India and of South 
America, and was introduced to Britain, from | 
the former of these countries, toward the close of | 
the seventeenth century. Its stem is upright, | 
unbranched, rapid in growth, and from fourteen | 
to twenty feet in height ; its foliage is large, and | 
confined to the top of the tree, and gives the 
plant an appearance somewhat like that of a 
palm ; its flowers have a yellowish-white or green- 
ish colour,—and when the corolla falls, the ger- 
men, in growing to maturity, becomes pendent; | 
its fruit is a large oblong berry or papo, nearly 
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allied to a fig in character, and similar to a quince 
in shape and size; and the tree, while advancing 
in height, casts its lower leaves from beneath the 
flowers, and suspends its fruit upon the leafless 
part of the stem, like the flowers of cercis, the 
spines of gleditchia, or the bread-fruit. The 
male flowers are sometimes on different trees 
from the female, giving just occasion for ranking 
the plant as dicecious; yet both male and female 
flowers are sometimes found on one tree, and 


| sometimes flowers are found to be hermaphrodite. 
| Every part of the plant yields an acrid and some- 


what milky juice. The flowers appear at almost 
all seasons of the year, but are most abundant in 
July; and the fruit is usually ripened in autumn 
and in early winter. The fruit is eaten with 
pepper and sugar by the inhabitants of some of 


| its native countries, but has not an agreeable 


flavour ; more commonly it is gathered in a half- 
grown state, well-pickled, and used as a tolerably 
good substitute for mangoes ; and sometimes it 
is boiled and baked in the manner of turnips and 
apples, and esteemed not a bad esculent. Some 
fruit has been produced in the stove-houses of 
British gardens; but it has not, by any means, 
proved palatable. The juice of the pulp is used 
as a vermifuge, as a cosmetic, and as a substitute 
for soap; and, when diluted with water, it has 
the remarkable property, by immersion in it 
during only eight or ten minutes, of rendering 
meat tender. It appears to effect a separation 
of the muscular fibres of meat; and it has been 
found, by chemical analysis, to contain fibrin or 
animal matter. The very vapour of the tree 
seems to produce the same effect as the juice of 
the pulp; for recent butchers’ meat and newly 
killed fowls are suspended upon it to acquire ten- 
derness. The flesh of hogs which have fed upon 
the fruit will not keep by salting. The seeds 
contained in the centre of the fruit are dark-col- 
oured, and taste like water-cress.— Five other 
species, all about the same height as the papaw- 
tree, are known to botanists, and have been in- 
troduced to Britain,—two from the Caraccas, 
and three from respectively Lima, Guiana, and 
Guinea.—Carica is also the specific name of the 
common fig-tree, /icus carica. See the article 
Fig-TREE. 

CARIES. A mortified or dead condition of the 
bones of animals. It is produced by inflamma- 
tory and suppuratory action in the interior tis- 
sues of a bone; or by the loss of the medium by 
which the bone is covered and partially sup- 
ported. <A mortified or dead condition of the 
wood or bark of trees is also called sometimes 
caries, but more frequently canker. See the ar- 
ticle CANKER. 

CARISSA. A genus of evergreen, tropical 
trees and shrubs, of the dog’s-bane tribe. The 
Carandas species, Carissa carandas, is a native of 
India, and was introduced to Britain in 1790. 
It usually has a height of about fifteen feet ; its 
flowers are white, and resemble those of jasmine, 


CARNATION. 


and appear in July; and its fruit is black, and 
about the size of a large olive, and has a very 
pleasant taste, similar to that of a damson, and 
is much esteemed by the inhabitants of India for 
making both pickle and jelly —The spiny species, 
Carissa spinarum, grows wild in the woods of 
India, and was introduced to Britain in 1809. Its 
stem usually attains a height of about twenty 
feet, and is used as timber; its leaves have a 
leathery texture; its flowers are white, and 
appear from August till December; and its fruit 
is small, dark-coloured, pleasant-tasted, and much 
esteemed by the Hindoos.—Three ornamental 
species, the ovate-leaved, the lanceolate-leaved, 
and the bitter-wooded, were, about twenty-five 
years ago, introduced to Britain,—the last from 
Mauritius, and the other two from Australia. 
CARLINE THISTLE,—botanically Carlina. A 
genus of herbaceous plants, principally hardy, of 
the thistle division of the composite order. The 
common species, C. vulgaris, is a biennial weed of 
dry pastures, and arid barren soils, in Britain, 
and in most other countries of Europe. It has a 
height of about twenty inches, and carries yel- 
lowish-purple flowers from June till September. 
Its flowers expand in dry weather, and close 
in moist weather.—The dwarf or stemless spe- 
cies, C. acaulis, is a native of Italy, and was 
introduced thence to Britain about the middle 
of the 17th century. Its root is black, woody, 
perennial, and about an inch in thickness; its 
entire height is about nine inches; and its 
flowers are white, and appear in June. ‘The 
root of the full grown plant contains acrid resin- 
ous matter, and is said to act as an alexipharmic ; 
but the upper part of the young root, and the 
tender receptacle of the flower, may be used as 
esculents.—Nine other species—two of these an- 
nual, and the others perennial—have been intro- 
duced to Britain from the south of Europe; seven 
or eight additional species are known to botan- 
ists; and some species, formerly classed as car- 
line thistles, are now assigned to other genera. 
CARNATION, —botanically Dianthus Caryo- 
phyllus. One of the most fragrant, beautiful, 
and popular of florists’ flowers, and the type of 
the natural botanical order Caryophyllez. This 
order comprises twenty-six genera, and has, 
within the gardens of Britain, about 550 species. 
Its plants are natives of the mountains and pas- 
tures, chiefly of Europe and northern Asia, and 
partially of almost all other regions of the world. 
About five hundred of the species in Britain are 
hardy herbaceous plants; one is a hardy ligneous 
plant ; and the others are herbs and undershrubs 
of the hothouse and the greenhouse. Many are 
mere weeds; a few are medicinal; one or two are 
esculent ; and a large number, including all those 
of the dianthus genus, are eminently handsome, 
and, in some instances, splendid. The genera 
most nearly allied to the carnation, or to the ge- 
nus to which it belongs, are silene, lychnis, gyp- 
sophila, saponaria, drypis, cucubalus, and vele- 
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zia; and the other genera of the order are alsine, | they what they may, which have not a ground 


cerastium, elatine, stellaria, arenaria, ortegia, 
mollugo, buffonia, holosteum, spergulastrum, 
cherleria, sagina, drymaria, spergula, larbrea, 
pharnaceum, meehringia, and bergia. 

But though Dianthus caryophyllus is the car- 
nation of botanists, only the variety of it botani- 
cally designated Dianthus caryophyllus flore-pleno 
is the carnation of florists, The normal or single- 
flowering plants of the species, though compris- 
ing some permanent subvarieties, and many fugi- 
tive or seminal subvarieties, and though possess- 
ing all the fragrance and much of the beauty 
of the species, are never permitted a place ina 
garden collection of carnations, and seldom dig- 
nified, in any part of the parterre, with a higher 
name than that of clove-pinks. Two other thor- 
oughly established varieties of the species, D. c. 
fruticosus and D. c. imbricatus, also possess great 
beauty, and yet are popularly kept separate from 
the fellowship of the carnations, and designated 
respectively the shrubby carnation and the im- 
bricated white-ear. Yet while only the variety 
D. ¢. flore-pleno is permitted to wear the garden 
honours of the carnation, it comprises a suffi- 
ciency of subvarieties to gratify the most capa- 
cious taste, and a sportive power of self-variega- 
tion sufficiently active and multitudinous to 
keep even a morbid love of novelty in constant 
play. 

The carnation, in its normal or botanical sense, 
may be gathered wild on the south side of the 
Swiss Alps, and may occasionally, though very 
rarely, be seen wild about walls in England. 
But the carnation, in the floricultural or popular 
sense, is wholly the result of cultivation, and 
can be propagated or even maintained only by 
artificial aid. It is not noticed by Pliny or any 
of the Roman poets, and probably was unknown 
to floriculture at the period of the Roman em- 
pire; yet it has, for several centuries, been cul- 
tivated in most parts of Europe, and held in high 
esteem, for both its fragrance and its beauty, 
throughout a large portion of the civilized world. 
The number of named and much-esteemed sub- 
varieties of it, at the beginning of the eighteenth 
century, was nearly four hundred; the number 
of new, good, named subvarieties has, for a cen- 
tury past, received an annual increase in almost 
every considerable district of Kuropean gardens; 
and thousands of seedlings, somewhat new in 
character, but wanting sufficient interest to com- 
mand more than the most momentary attention, 
are annually produced by florists and amateurs. 
As excellent and very beautiful subvarieties have 
multiplied, taste has become increasingly fasti- 
dious; and now it not only condemns all flowers 
of defective shapes, feeble power of development, 
or bad mixtures of colours, but rejects from the 
very name of carnations all flowers of Dianthus 
caryophyllus flore-pleno which have the pervading 
red colour of “the clove-pink,” all which have 
yellow for their ground colour, and all others, be 


colour of pure, unspotted, untinged white. 

All carnations, understood within these re- 
strictions, are classified into bizarres, flakes, and 
picotees; and those of each of these classes are 
distributed into two or more subdivisions. Bi- 
zarres are striped with two colours on their 
white ground, and have these colours in irregu- 
lar variegations ; flakes are striped with one col- 
our on their white ground, and have their stripes 
large, and extending quite across the petals; 
and the picotees are pounced and spotted in a 
great diversity of manner on their white ground, 
and have, in general, a smaller size and a har- 
dier habit than the other classes. ‘The bizarres, 
in many instances, have a greater proportion of 
one of their striping colours than of the other; 
yet those are esteemed the best which exhibit 
the two colours in nearly equal proportions, and 
have the stripes running parallel to one another, 
and distributed equally over the flower. Some 
flakes have too much of striping colour, and 
others have too little ; those being the best which 
exhibit the striping colour and the ground col- 
our in well-balanced proportion. The picotees 
were formerly regarded as having, for a distin- 
guishing character, fringed or notched edges 
round their petals; but all such picotees as pos- 
sess this character are now regarded as deformed ; 
and those are esteemed the best which have a 
smooth edge, or what is technically termed a 
rose leaf, with the colours bright, clear, and very 
decidedly marked. Scarlet bizarres are striped, 
upon their white ground, with scarlet and dark 
maroon; and the several kinds of them differ 
from one another in the intensity of these col- 
ours. Crimson bizarres are striped, upon their 
white ground, with either pink and purple, or 
rose-colour and purple; and those which have 
shades of pink have a livelier and lighter ap- 
pearance than those which have shades of rose- 
colour. Flakes are distributed into three sub- 
divisions,—one with scarlet stripes, one with 
rose or pink stripes, and one with various hues 
of purple; but each subdivision has great diver- 
sity in the depth and shading of its characteris- 
tic colour. Picotees comprise very numerous and 
widely different varieties; and are distributed 
into four subdivisions, with respectively scarlet, 
crimson, rose, and purple colours. Hach of the 
subdivisions of picotees, also, is distributed into 
two groups,—the one heavy-edged, with the col- 
our thickly laid on round the margin of the pe- 
tals,—and the other feathered, or light-edged, 
with the colour touching the petals in an unbro- 
ken delicate line. 

The proper cultivation of prime carnations has 
been a topic of very varied and exceedingly co- 
pious discussion; yet may be most satisfactorily 
disposed of in a single paragraph. The soil may 
be either two-thirds of rotted turf and one-third 
cow-dung, or equal parts of loam, leaf-mould, 
and cow-dung; and if it should seem too strong 
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and adhesive, it may be tempered with a little 
silver sand. In April, after the soil has been 
passed through a sieve, and freed from wire- 
worms, and filled into pots, young plants from 
layers or pipings of last year, should be planted, 
one in each pot. For a time, they require no 
other care than to be properly watered; when 
they begin to “spindle,” each must be allowed 
to send up only one stem, and must be tied up to 
a neat stake; and as soon as they incipiently 
bud, each must be deprived of all its buds except 
three, or, if it be a weak bloomer, it must be de- 
prived of all except two. When the buds be- 
come fully swollen, but before they burst, a liga- 
ture should be tied round each pod, half way 
down, and as soon as the bursting commences, so 
that the ends of the calyx can be separately laid 
hold of, the divisions of the calyx should be torn 
down as far as to the ligature. When the best 
of the bloom is over, the longest shoots of the 
plant, technically called its “grass,” should be 
layered; and in September, the layers may be 
cut off and potted in the loam of rotted turf, 
without any manure. Any of the “grass” which 
is too short for layering may be piped in the 
same manner as pinks. Throughout the winter, 
the plants must be kept dry, well protected from 
rains, frost, and high winds, and abundantly ven- 
tilated during every hour of mild or even moder- 
ate dry weather. Second-rate plants, and even 
the hardier sorts of first-rate ones, may be grown 
in good, well-manured loam, in the open ground ; 
and the layers of them may remain with them 
unprotected, or nearly so, throughout the winter, 
and may be detached and transplanted to situa- 
tions of their own in the open ground in spring. 
Some kinds of excellent plants have so strong 
and healthy a habit of regularly or unburstingly 
expanding their blossoms, that, except for the 
purposes of a special show, they require no tying 
of their pods or splitting down of their calyxes. 

_CARNIVORA. The surface of the earth, 
clothed with verdure, is the inexhaustible source 
whence man and animals derive in common their 
subsistence. Every animated being lives ulti- 
mately upon vegetables, and vegetables are main- 
tained by the debris or remains of everything which 
has lived and vegetated. A perpetual round of ex- 
istence is thus maintained. Without death there 
could be no life, and it is only by annihilating 
other beings that animals are able to support 
themselves, and to continue their species; they 
must either feed on vegetables or upon other 
animals, Yet Nature, like an indulgent mother, 
has fixed limits to this apparently indiscriminate 
destruction. The carnivorous and voracious in- 
dividuals are reduced to a small number, while 
she has largely multiplied both the species and 
individuals which are herbivorous. Man too has 
greatly assisted in exterminating, or confining 
within narrow limits, the predaceous species, and 
in establishing the more peaceful tribes. Among 
the marine genera, although some are herbivor- 
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ous, yet the greater number are nearly equally 
voracious. These devour their own and different 
species without ever appearing to exterminate 
each other, because their fecundity is as great as 


the destruction; and nearly all this mutual con- | 


sumption acts as a new incentive to reproduc- 
tion. 

Man stands foremost among the carnivorous 
tribes. Being the predominant species, he exer- 
cises over the other mammalia the privileges of a 
master. He has chosen those which please his 
taste, and forms them into humble dependents. 
By causing them to multiply more rapidly than 
unassisted Nature would have done, they have 
given rise to numerous flocks; and from the care 
bestowed in their production, he acquires a na- 
tural right of immolating them to satisfy his wants. 
This power, however, extends much farther than 


his necessities would require; for, independent | 
of those species which he has subdued and can dis-_ | 
pose according to his pleasure, he carries on a | 


war of extermination against the wild beasts, the 
birds, and the fishes. 


seeks for new delicacies in the remoter parts of 
the globe. Nature seems scarcely adequate to 
supply this continual demand for variety, and 
man alone may be said to consume more animal 
food than all the other mammalia taken together. 
Next to man, the carnivorous beasts possess the 
most destructive habits, and are at once the ene- 
mies of their fellow-animals, and the rivals of 
man. 
fondness for animal food, they are under the ne- 
cessity of disputing with him the possession of 
their prey ; and in the first ages of human society 
these formed one of the most formidable checks 
to civilization. Even at the present time, in 
civilized Europe, it is by the utmost vigilance 
alone that he can preserve his flocks and poultry 
from the ravages of the wolf, the fox, the ferret, 
and the weasel. All animals, whether of the 
same or of different species, are naturally in a 
state of warfare. It is chiefly in the tribes more 
particularly styled carnivorous, that this war 
proceeds to open hostilities; yet there is a silent 
and a secret opposition of interest, even among 
the most peaceful tribes. As their numbers con- 
tinually increase, food becomes scarce, disease 
thins their numbers, and the remainder fall a 
ready prey to the stronger and fiercer animals. 
Like plants, they destroy each other as effectually 
by the mere occupancy of space as they could 
have done by the fiercest conflicts. The rising 
generation soon repairs the loss occasioned by 
the latter, but nothing can extend the numbers 
of a species beyond the limits marked by Nature 
in the quantity of its food. This universal war 
of species is an established law of Nature, and, 
however startling it may appear at first sight, is 
advantageous on the whole. Violent deaths are 
as necessary to the proper regulation of Nature 
as natural deaths. The latter preserve the per- 


He does not even confine | 
himself to the climate which he inhabits, but | 


Having the same appetites and the same | 


petual bloom of youth over the face of the earth ; 
the former assist in maintaining the correct bal- 
ance among the numbers of different species; and 
in restraining their exuberance within the proper 
limits. : 

In these wars of the animals, Nature has pro- 
vided that each creature should meet its death 
in the easiest possible manner. There is a cer- 
tain spot in the spinal marrow where the two 
ascending main nerves that form the great brain 
cross one another, and if this spot be injured, 
death is the immediate consequence. This fact 
is well known to huntsmen and butchers. The 
latter plunges his knife into the neck of the ox 
at that exact spot, the animal immediately drops, 
and ceases to live after a few convulsions, On 
the same principle the huntsman cuts through 
the neck of his game. The carnivorous animals 
always seize their prey by the neck, and bite 
through this part. In the same manner the 
hound kills the hare, and the bird of prey its 
quarry. The pole-cat also destroys its prey at a 
single spring. Dr. Gall locked up a pole-cat for 
some time, during which he fed it on bones till 
its teeth were blunted. While in this state, it 
was unable to kill the rabbits placed in its kennel 
with the same despatch as formerly; but when 
they had again grown sharp, Gall observed that, 
on the very first leap it made on the rabbit, it 
cut the little animal’s neck on that very spot 


-with a sharp fang, and instantaneous death en- 


sued. He observed the same thing at a hawking 
party. As soon as the hawk had reached the 
hare, it would immediately cut through that part 
of her neck with its bill. 

It is the organization of the carnivora—the 
possession of teeth, of claws, of short and narrow 
intestines—that imposes the office of Nature’s 
executioners upon these animals by an impera- 
tive necessity. The sharp teeth of the leopard 
or panther might attempt in vain to grind plants: 
and even when we compel these animals to swal- 
low bread and other purely vegetable substances, 
the gastric juice of their stomach is unable to 
dissolve them. On the contrary, the lamb and 
the light gazelle would refuse animal food with 
disgust. Their teeth are not formed for tearing, 
and their entire economy is adapted to a vege- 
table diet. It is thus that we find, in the organ- 
ization of the animal, the reasons for all its ac- 
tions. This exquisite relation of all the parts of 
an animal to each other, enables. the Naturalist 
to describe the whole creature on seeing only a 
part. Thus, from knowing the size of a tooth, 
we can judge of the height of the animal which 
bore it; by the shape of the tooth we can tell 
whether it be carnivorous or herbivorous. Thence 
follow the general structure of the body, not only 
of the stomach and viscera, but also the form of 
their paws, of claws with the one, or of hoofs 
with the other, the liveliness of their passions, 
as well as the habits which attend this kind of 
life and constitution, 
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Besides the claws and teeth, which form the 
offensive arms of the carnivora, they are endowed 
with superior strength, agility, cruelty, and 
treachery. The source of these qualities must be 
sought in the nature of their food—in the supe- 
rior organization of flesh and blood. The her- 
bivorous tribes want offensive arms in general, 


| yet they are seldom of a timid or peaceful dispo- 


sition. They love to unite together in social 
bands, to pasture on the plains or by the moun- 
tain side, or else to hoard the common fruits of 
their industry. The carnivorous tribes, like 
tyrants, are unfitted for society by their ferocious 
and domineering tempers; they dread the rival- 
ship of their own species, and the natural attach- 
ment of the sexes is with them but a momentary 
passion. They can endure hunger much longer 
than the herbivorous tribes, whose food is always 
spread out before them; and this power of fast- 
ing is necessary to animals obliged by their struc- 
ture to overpower their prey by violence, to run 
them down by perseverance, or to surprise them 
by stratagem. They can fast for several weeks, 
but as their necessities increase they become 
bolder and more ferocious. The wolf, with an 
appetite sharpened by famine, becomes an intre- 
pid and formidable enemy. He then invades the 
villages, breaks into the stables during the day- 
time, and even ventures to contend with man. 
But when he has found an abundance of nourish- 
ment, he gorges himself for several days; and, 
with an admirable sagacity, conceals the remain- 
der under ground as a provision for future want. 
This continual use of animal food, and the high 
state of organization at which all the solid and 
fluid parts of their bodies have arrived, renders 
their flesh at once unpalatable and unwholesome. 
Their excretions are all fetid, and the slightest 
check to the vital activity brings on a rapid de- 
cay. On the contrary, the vegetable nutriment 
of the herbivorous tribes imparts to their flesh a 


high degree of delicacy. Their milk is sweet, - 


agreeable, and nutritious. Thusthe herbivorous 
tribes yield an abundance of nourishment to man, 
while he rejects with disgust the flesh of those 
which are carnivorous. 

The natural antipathy of some of the carnivo- 
rous animals for each other, proceeds from their 
rivalship in the chase. It is thus that the lion, 
tiger, panther, or bear, permits no poachers upon 
his hunting grounds. These despots of the ani- 
mal kingdom allow few intruders to share their 
authority, and clear the forest of all those petty 
tyrants which prey only upon small game; and 
which, like the inferior nodlesse of the middle 
ages, oppressed the lower ranks, and diminished 
the population. 

It is in barren and unfrequented districts that 
the carnivorous animals are most fierce and san- 
guinary, because their prey is scarce, and the 
possession of it is continually disputed by a host 
of famished rivals. From these continued scenes 
of violence their character acquires an unusual 
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ferocity. The bear of the Alps is a formidable 
and dangerous animal to the traveller. But the 
beasts that frequent the plains or fertile valleys 
find their food more easily, and when found it is 
less disputed. Their character being thus soft- 
ened down by the comforts of life, loses that high 
degree of courage and asperity which distin- 
guishes the mountain races. The carnivorous 
animals associate in troops only for the conve- 
nience of a combined attack; on the other hand, 
the herds of herbivorous animals seem intended 
only for their mutual defence. Placing the young 
ones in the centre, and the females in the rear, the 
males advance to the front, united in a phalanx, 
and presenting their horns to the enemy, repel his 
attack with vigour, and generally with success. 
CAROB- TREE, — botanically Ceratonia. A 
small evergreen tree, of the cassia division of the 
leguminous order. 


CARP. 


CAROTA. See Carror. 

CAROTID ARTERY. One of the principal 
arteries of the neck of man and of other red- 
blooded animals. The name carotid is formed 
from a Greek word which signifies ‘ to cause to 
sleep; and it alludes to the supposed power of 
a ligature round this artery to produce coma or 
sleepy stupor. 

CARP. A genus of soft-finned abdominal fish, 
which Cuvier makes the fourth family of the 
order. This is a very natural genus, containing 
very numerous species. It is easily distinguish- 
able by the small mouth, toothless jaws, and gills 
of three flat rays. The tongue and palate are 
smooth, but the gullet is admirably constructed 
for mastication, having large teeth attached to 
the inferior pharyngeal bones, which press the 
food between themselves and a gelatinous knob, 


It constitutes a genus of it- | connected with a bony plate that is united with 


self, and takes for its specific name siliqua. , It | the first vertebra, commonly called the carp’s 


| abounds in Spain, Italy, and the Levant, and was | tongue. 


They have but one dorsal fin, and the 


| introduced to Britain in the latter part of the | body is covered with scales, generally of large 


sixteenth century. 


Its stem usually grows to | size. 


They frequent fresh and quiet waters, 


the height of about fifteen feet; its leaves are | feeding on herbs, grains, and even mud, being, 
differently shaped from those of most other ever- | perhaps, the least carnivorous of the finny race. 
greens, and render it an agreeable variety among | Some of the species have a beard of small fleshy 
orange-trees, myrtles, and other greenhouse ar- | threads at the angles of the upper jaw. 


borescent plants; its flowers have a reddish-yel- 


The most noted of the species are the common 


low colour, and appear in September and Octo- | carp, C. Carpio, which, in many parts of the 
ber, but are seldom produced in Britain; and its | world, are bred in ponds, for the use of the table, 
pods are long, flat, horn-shaped, and brown-col- | and the goldfish, C. awratus, believed to be ori- 
oured, and contain a thick, mealy, sweetish-tasted | ginally from China, very commonly bred in ponds 


fecula. 


This plant appears to be the locust-tree | and vases as an ornament, on account of its 
of scripture, and is generally known in Spain | beautiful colours. 


In his memoir on American 


under the name of St. John’s bread. The shells of | Ichthyology, Dr. Mitchill enumerates four species 
the peds are supposed to be the husks alluded to | of carp, under the names of C. ¢eres, fresh-water 
in our Saviour’s beautiful parable of the prodi- | sucker; C. oblongus, chub of New York; C. chry- 
gal son; the seeds are imported from Arabia into | soleucas, New York shiner; and C. atronasus, 
Spain, under the name of algaroba beans; and | brook minnow. 


the pods of native growth are eaten in times of 


The common carp of Europe is esteemed very 


scarcity by the Spanish peasantry, and were the | highly for stocking ponds, being of quick growth, 
- principal food of the horses of the British cavalry | spawning thrice a-year. As the females do not 


during the peninsular war. 


commence breeding until eight or nine years old, 


CAROLINEA. A genus of magnificently- | it is necessary to keep up a supply of carp of that 


flowering, small, evergreen, tropical trees, of the | age by avoiding to destroy the females. 


silk-cotton-tree tribe. 


The pro- 


The showy species, C. in- | portion of males to be preserved is four for every 
signis, was introduced from the West Indies in | twelve females. 


Under common circumstances, 


1796; and is one of the most gorgeous stove-| the carp grows two or three inches in length in 


plants in Britain. 


It attains a height of from |a year; but, where the ponds are exceedingly 


twenty to thirty feet; its leaves, except for be- | well supplied with food, they have been known 
-Ing evergreen, are very similar to those of the | to grow from five to eighteen inches in the same 
horse chestnut -tree ; its flowers have a rich | time. They thrive best in ponds having clayey 
crimson colour, and measure about a foot in dia- | or marly sides, and well provided with aquatic 
meter; and the stamens of its flowers are as | vegetables. In order to furnish them with fresh 
numerous as those of a cactus, and form a mag- | vegetable food, it is usual to rake the sides of the 
nificent spreading feather. Three other species, | pond, left dry by evaporation, with an iron rake, 
the white, the less, and the princely, have been | and then to sow grass-seed, so that, when the 
introduced,—the last from the West Indies, and | pond is again filled up by the rains, there may 
the other two from tropical South America; all| be a growth of tender herbage for the fish. 
grow to about the same height as the showy spe- | Grains of various sorts, and garbage, are fre- 
cies; and the white carries white flowers, and | quently thrown into the pond, with a view to 


the other two carry flowers with mixtures of red | aid in fattening carp. A pond of one acre in ex- 
and yellow and green. tent is said to be sufficient to feed 300 carp of 
| is 
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two or three years, or 400 of one year old. Carp, 
in their native condition, frequent the deepest 
places of ponds or rivers, where there is the least 
current. It is a fish which requires much pa- 
tience and address in the angler. They seldom 
bite in cool weather, but, during hot seasons, 
bite very freely. The bait commonly used in 
angling for carp is worms, and sometimes grass- 
hoppers. Various sweet pastes are also used, 
formed of honey or sugar, mingled with flour and 
small quantities of veal, pounded together in a 
mortar, till sufficiently tough to adhere to a hook 
without being easily washed off. A little white 
wool, mixed with the other ingredients, is of great 
assistance in giving the mass the requisite tena- 
city. To increase the pleasure and profit of carp 


| fishing, it is well, for a few days previous, to have 
some brewer’s grains or other food thrown into 


the water, by which the fish will be induced to 


| collect at any particular place in greater num- 


bers. 
CARPET-WAY. A grassy path, or unploughed 


|| stripe of lea-land, through the middle ofa ploughed 
| or cropped field. 


CARPINUS. See Hornpram. 
CARRIAGE. A conduit, trench, or duct, in 


| the irrigation of meadows, for conveying the 
| water of one main over the stream of another 


main flowing in a transverse or rectangular 
direction. It is sometimes built of brick, and is 
then conducted over the stream below it by an 
arch; but it is more frequently constructed of 
timber, and it then consists of bottom and two 


| sides, with the same capacity as the main to 


which it belongs. Its length is determined by 
the breadth of the main which it crosses. 
CARRIAGE. Any kind of draught-vehicle, 
for the conveyance of goods or persons from one 
place to another. The clumsiest cart for the 
conveyance of coarse and heavy articles upon a 


|| farm, and the most luxurious cabriolet for the 


pleasure - drives of gentry, are alike carriages; 
and both these and all intermediate sorts of cars, 
waggons, and chaises, are characterized by the 
possession of wheels and axle,—while most, in- 
cluding all the better kinds, are characterized 


.also by the possession of springs. “Taking wheels 


completely in the abstract,” says Mr. D. Giddy 
to the committee on the Highways of the King- 
dom, “they must be considered as answering 
two different purposes. First, they transfer the 
friction which would take place between a sliding 
body and the rough uneven surface over which 
it slides, to the smooth, oiled peripheries of the 
axis and box; assisted by a leverage in the pro- 
portion of the diameter of the wheel to the axis. 
Secondly, they procure mechanical advantage for 
overcoming obstacles, by introducing time pro- 
portioned to the square roots of their diameters, 
when the obstacles are small, as compared with 
the wheels; and they pass over transverse ruts 
or hollows, small in the same comparison, with 
an absolute advantage proportioned to their dia- 


CARRIAGE. | 705 


meters, and a mechanical one proportionate to 
the square roots of these diameters. Conse- 
quently, wheels, thus considered, cannot be too 
large ; in practice, however, they are limited by 
weight, by expense, and by experience. With 
reference to the preservation of roads, wheels 
should be made wide, and so constructed that 
the whole breadth may bear at once; and every 


portion in contact with the ground, should roll | 


on without any sliding. It is evident, from the 
well known properties of the cycloid, that the 
above conditions cannot all unite, unless the 
roads are perfectly hard, smooth, and flat; and 
the felloes of the wheels, with their tire, are ac- 
curate proportions of a cylinder. These forms, 
therefore, of roads and wheels would seem to be 
asymptotes, towards which they should always 
approximate, but which, in practice, they are 
never likely to reach. Roads must have some 
degree of curvature to throw off water, and the 
peripheries of wheels should, in their transverse 
section, be as nearly as possible tangents to this 
curve; but since no exact form can be assigned 
to roads, and they are found to differ almost from 
mile to mile, it is presumed that a small trans- 


verse convexity given to the peripheries of wheels, 


otherwise cylindrical, will sufficiently adapt them 
to all roads, and that the pressure of such wheels, 
ereatest in the middle, and gradually diminish- 
ing towards the sides, will be less likely to dis- 
arrange ordinary materials, than a pressure sud- 
denly discontinued at the edges of wheels perfectly 
flat. 

“The spokes of a wheel should be so arranged 
as to present themselves ina straight line against 
the greatest force they are in common cases likely 


‘to sustain. These must evidently be exerted in 


a direction pointed towards the carriage, from 
lateral percussions, and from the descent of either 
wheel below the level of the other ; consequently, 
a certain degree of what is termed dishing must 
be advantageous, by adding stzength ; whilst this 
form is esteemed useful for pxotecting the nave, 
and for obviating the ill effects of expansions and 
contractions. The line of traction is theoreti- 
cally best disposed, when it lies exactly parallel 
to the direction of motion; and its power is dimin- 
ished at any inclination of that line, in the pro- 
portion of the radius of the wheel to the cosine 
at the angle. When obstacles frequently occur, 
it had better, perhaps, receive a small inclination 
upward, for the purpose of acting with most ad- 
vantage when these are to be overcome. But it 
is probable that different animals exert their 
strength most advantageously in different direc- 
tions; and, therefore, practice alone can deter- 
mine what precise inclination of the line is best 
adapted to horses, and what to oxen. These 
considerations are, however, only applicable to 
cattle drawing immediately at the carriage ; 
and the convenience of their draught, as con- 
nected with the insertion of the line of trac- 
tion, which continued ought to pass through the 
24 
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axis, introduces another limit to the size of the | loined by labourers, unless they are taken good 


wheels. 

“ Springs were, in all likelihood, first applied 
to carriages with no other view than for the 
accommodation of travellers: they have since 
been found to answer several important ends. 
They convert all percussions into mere increase 
of pressure, thus preserving both the carriage 
and the materials of the roads from the effect of 
blows; and small obstacles are surmounted when 
springs allow the frame and wheels freely to as- 
cend, without sensibly moving the body of the 
carriage from its place. If the whole weight is 
supposed to be concentrated on springs very long, 
extremely flexible, and with the frame and wheels 
wholly devoid of inertia, this paradoxical con- 
clusion will most certainly follow,—that such a 
carriage may be drawn over the roughest road 
without any agitation, and by the smallest in- 
crease of force. It seems probable that springs, 
under some modification of form and material, 
may be applicable with advantage to the heaviest 
waggon.”—See the articles Cart, Draveut, Wac- 
gon, and Wuret-Carrrace. 

CARPENTERS’ WORK. The following obser- 
vations on the measurement and valuation of 
carpenters’ work may be found useful to farmers 
and agriculturists in general. Carpenters’ work 
is done under three distinct contracts,—called 
labour and all materials; labour and nails; and 
labour only. The first is when the workman pro- 
vides the timber for his employer, and does all 
the necessary work upon it, at the same time 
providing the necessary materials, such as glue, 
nails, screws, &c., for putting the work together. 
Under this contract, locks, bolts, hinges, and other 
articles of ironmongery are never inciuded, but 
constitute a separate charge, according to their 
number and value. The second form of contract, 
labour and nails, implies that the employer pro- 
vides all timber and other materials, except nails, 
and that the workman puts the work together 
and fixes it, finding all such nails, spikes, or tre- 
nails as are necessary, but nothing else. The 
third is where everything is provided by the em- 
ployer, and the workman merely furnishes labour. 
The first mode of working is generally resorted 
to for all small jobs, in which it would not be 
worth the employer’s while to purchase his own 
materials, especially as he might procure too 
much or too little, and every carpenter usually 
keeps a small stock of such materials on hand.— 
The second mode, of finding labour and nails, is 
the one constantly resorted to in England for all 
building contracts. It has come into use from 
the very careless manner in which nails are 
treated by workmen, unless they have to pay for 
them. When this is not the case, as many nails 
are frequently spilt among the shavings and 
swept away as would complete the job, while in 
labour and nail work, a spare nail is seldom seen 
upon the ground. Nails are likewise an article 


care of. 

All carpenters’ work, whether done by one or 
other of the above contracts, is measured and 
charged for by superficial measure, taken in what 
are called squares, that is, 100 superficial feet, or 
else by the single foot. Thus all naked floors, 
roofs, or partitions are computed in squares and 
+ do parts of a square, being superficial feet, and 
they are said to be worth a certain price per 
square, according to the distance apart of the 
joists, rafters, or studs, and whether they are 
morticed into, or simply notched down upon 
bridging joists, girders, &c. Ifa carpenter covers 
a naked partition with weather boarding, or a 
naked floor with boards or battens, still the mea- 
sure and value is determined by the number of 
squares. A square of work is therefore worth a 


certain price for labour only; but if nails are also | 


found, then the value of as many nails as ought | 
to be used in a square of such work must be | 


added. When the work is small and neat, it is 
taken in superficial feet instead of squares; while 
skirtings and many other things belonging more 
to joinery than carpentry, are measured and 
valued by lineal feet. It will thus be seen that 
the measurement of carpenters’ work for labour 


only, or labour and nails, is very simple; but | 
when all materials have been found, the above | 


process must be gone through, and the price of 


the materials must be added, which increases the | 


complication of the process, because not only the 
general surface, but each individual piece of tim- 
ber that occurs in the work has to be measured 
and set down in three dimensions; viz., length, 
breadth, and thickness, to determine its cubic 
measure. The kind of timber must also be spe- 
cified in the measuring book, provided the tim- 
bers used are of various kinds, with different 
prices per foot cube. The same ruling is used for 
the carpenters’ measuring book as for the brick- 
layers’, and the columns are appropriated to the 
same purposes, viz., the first on left for coeffi- 
cients, when pieces of the same size are often 
repeated, as in joists and rafters. The second 
column for the dimensions as taken; but these 
are always set down in three, instead of two lines 
or quantities, the breadth occupying the top line, 
the width the second, and the length the third; 
because to cube timber the breadth and width 
are multiplied into each other, and their product 
into the length. The third column is therefore 


left blank for receiving the cubic quantities, when | 
afterwards computed at home, and this quantity | 


must of course be multiplied by the coefficient, 
when one exists. The fourth column is filled up 
with the kind and quality of timber, as oak, pine, 
&c., and the form in which it exists in the work, 
as joists, lintels, rafters, &c. This dimension 
book not only requires to be cast up, but to be 
afterwards abstracted, in order that all the same 
quality of timber (or work if required) may be 


of ready sale; and are therefore frequently pur- | got together, when the whole quantities can be 
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stated in single sums with the appropriate value 
set against each. Piles used in foundations are 
valued at per piece, or by cubic measure ; and, if 
their driving is contracted for, it is estimated by 
the foot run, according to their length, size, and 
the nature of the ground. Centring for arches 
is sometimes made and fixed by the square; but, 
in general, the engineer considers this as work 
of too nice a nature to be trusted to contractors, 
and he prefers executing it as day-work by the 
best hands. Wall-plates, lintels, and bond-timber 
are measured by the cubic foot, under the deno- 
mination of fir or oak in bond. All timber used 
in foundations, naked floors, ceilings, &c., should 
be measured in presence of the parties concerned, 
as soon as fixed ; because disputes frequently arise 
about the size and quality of timber after it is 
buried in the ground, or concealed by boarding 
or plastering, and these can only be arranged by 
undoing part of the finished work, occasioning 
delay, expense, and inconvenience. In measur- 
ing timber that is plained or wrought, the size 
of the piece before worked upon must be set 
down; also in pieces on which tenons or mitres 
have been cut, the length must be taken to the 
extreme end of the tenon or mitre, as these were 
as large as the rest of the stick before cut; and 
when the nett quantity of timber found in any 
regular work is measured and set down, a twen- 
tieth part of the gross quantity is usually added, 
to allow for inevitable waste, on account of the 
ends of all planks, boards and sticks being split, 
shakey, and unfit for use; on which account they 
are cut off, which is also the case with the sides 
of boards, and many other pieces. This allow- 
ance would not, however, compensate for circular 
work, such as the ribs or arch-moulds of centres, 
and the curbs for sinking wells, for these, though 
curved, are cut out of straight wood, and as the 
curved pieces that come off are cross-grained and 
useless, so the actual size of the piece of timber, 
before converted, is always charged for, instead 
of the nett quantity that occurs in the curved 
piece that is used. Journeymen carpenters and 
joiners are always expected to provide and fur- 
nish their own tools, the use of which is included 
in the price of their wages; but the bench they 
work at, and a grindstone for sharpening such 
_ tools, are provided by the employer, together with 
any tools that may be necessary for particular 
and uncommon operations. 

The measurement of joiners’ work, although in 
some respects more simple, inasmuch as it scarcely 
ever involves anything beyond lineal and super- 
ficial measure, becomes apparently intricate from 
the great variety of technical terms made use of 
in joinery to express the forms of things, or the 
articles made. Generally speaking, however, all 
doors, sashes, shutters, floors, stair steps, &c., 
with their architraves, surbases, jaumbs, soffits, 
and other articles made by the joiner, are mea- 
sured by the surface they present superficially, 
and are charged at so much the square foot; the 
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price being regulated by their intricacy and 
finish, which will occupy more or less time. If 


work is enriched with many mouldings, and a | 


superficial price to include the whole cannot be 
agreed upon, it is a common practice to obtain a 
price, by measuring the ground-work as plain 
work, which is covered by well known prices, and 


then to add the extra mouldings and ornaments | 


at so much per foot, running measure, according 


to their length. The price per superficial foot of | 
joiners’ work is deduced from the quantity of | 


that kind of work which a good and competent 
workman, with every convenience around him, 
ought to do in an hour, a day, or any stated por- 
tion of time ; and in computing the value of such 
work the labour only is taken into account, with- 
out the value of the wood, or stuff consumed. 
This is called the price for labour only. But 


when the joiner provides stuff, its value must be | 


added to that of the workmanship, and it is then 
called the price for labour and materials —A/v- 
lington. 

CARRIER (Common). Persons whose busi- 
ness and employment is carrying goods for hire 
are called common carriers, as distinguished 
from those who agree to carry in any particular 
instances. Carriers are one species of bailees. 
The material question in the contract relates to 


the degree of care which the carrier is obliged to | 
By the civil law he is required to use | 
ordinary diligence, that is, the care and diligence | 
used by a man of common prudence in like cases. | 
The French code follows the civil law very near- | 


exercise. 


ly, being, however, a little more strict, as it 
makes the carrier answerable for the goods, ex- 


cept in cases of superior force, or inevitable | 


accident, or damage arising from the quality of 
the articles. Down to the time of Henry VIII. 
the English law seems not to have imposed on 


the common carrier a greater responsibility than | 


the French code. But, since the time of Eliza- 
beth, he has been held answerable for all losses 
and damage not arising from the perishable na- 
ture of the article, the act of God, as it is called, 
or of a public enemy. ‘Thus he is answerable for 
loss by robbers, for which the French code would 
excuse him. The reason of this strictness is to 


provide “for the safety of all persons, the neces- | 


sity of whose affairs obliges them to resort to 
those sorts of persons, that they may be safe in 
their ways of dealing; for else these carriers 


might have an opportunity of undoing all per- | 


sons that have any dealings with them, by com- 
bining with thieves, and yet doing it in such a 
clandestine manner as would not be possible to 
be discovered.” In regard to the continuance of 
the responsibility, in a case of the carriage of 
hops from Stourport to Manchester, and thence 
to Stockport, they were carried to Manchester 
by one set of carriers on the canal, where they 
were stored in their storehouse, until they should 
be taken by another set of carriers, to be for- 
warded to Stockport, and, being so stored, were 


{ 
| 
{ 


' held liable for their value. 
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burnt. The goods were considered to be in the 
defendants’ hands, not in their character of car- 
riers, but in that of warehouse-men ; and so they 
were held not to be able. Lord Kenyon said, 
“The case of a carrier stands by itself on pecu- 
liar grounds; he is held responsible as an insurer ; 
but I do not see how we can couple the character 
of a carrier with that of a warehouse-man.” In 
another case against the same company by Hyde, 
the goods were brought to Manchester, to which 
place they had been brought and stored in the 
duke of Bridgewater’s storehouse, where they 
were consumed by fire. The company had charged 
for cartage from this storehouse to the consig- 
nee’s store. The goods were, from this circum- 
stance, considered to be in the hands of the de- 
fendants, as common carriers; and they were 
These cases consider 
loss by fire as not among the inevitable accidents 
denominated acts of God. The distinction was 
made upon this point in another case (reported 
in the ‘Term Reports,’ vol. i. p. 27), of some bags 
of hops, which were in the course of transporta- 
tion from London to Shaftesbury, deposited in a 
booth at Andover, and destroyed by a fire, which, 
at first, caught in a neighbouring booth, at a 
hundred yards’ distance. It was said, in this 
case, if the fire had been occasioned by lightning, 
the carriers would not have been answerable; 
but as it was occasioned by the agency or care- 
lessness of man, they were answerable. ‘This 
risk of fire does not seem to be one which ought 
to be imposed on the carrier, upon the principle 
alleged in favour of his answering for a robbery, 
namely, for the purpose of preventing collusion 
with the robbers, for there appears to be no rea- 
son for collusion with incendiaries. The above 
cases show that the law of England considers 
persons employed in transporting goods on a 
canal to be common carriers. The rule extends, 
also, to persons employed in inland navigation 
generally ; and some of the old cases appear to 
extend it to the coasting trade; but there is no 
question that it is not, under a bill of lading in 


| the usual form, applicable to foreign navigation, 


the risk from pirates being universally acknow- 
ledged to be a “danger of the seas,” for which 
‘the ship-owner is not responsible. A waggoner 
or coachman, whose business 1s carrying for hire, 
is answerable as a.common carrier; and the 
owners of the vehicle who employ him, are also 
answerable in the same manner; but they are 
not answerable for any articles which it is known 
not to be their business to carry; as when the 
driver of a coach, intended by the proprietors, 
and ordinarily used, only for the transportation 
of passengers, took a box to carry, without the 
consent or authority of the owners, intending to 
keep the fare himself, they were held not to be 
answerable for the loss of the box. A postmas- 
ter was held not to be under so strict a respon- 
sibility, nor answerable for money enclosed in a 


letter stolen from his office, for he is a public | 
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officer ; but Chief-justice Hale thought he ought 
to be answerable upon the same principle and to 
the same extent as a common carrier. A person 
who undertakes to carry goods in a special in- 
stance, though it be for hire, is not answerable, 
under the English law, as a common carrier; 
that is, he is not an insurer, but is only bound 
to use due diligence. So one who carries goods 
without receiving any compensation is answer- 
able only for the loss and damage occasioned by 
his negligence or misconduct, and the reason of 
his being thus far answerable is his undertaking 
to carry the goods, which are accordingly put 
into his hands upon the presumption that he 
will not be guilty of any gross negligence in so 
doing. Where there is no special stipulation as 
to the delivery of goods by the carrier, and where 
the contract is not modified by some very dis- 
tinct and well-known usage, he must deliver the 
goods to the consignee, or to some person autho- 
rized by him to receive them, and the responsi- 
bility of the carrier continues till the goods are 
so delivered. Where, in attempting to shoot a 
bridge, the boat was driven, by a sudden gust of 
wind, against a pier, and sunk, the carrier was 
held not to be answerable; but where any acci- 
dent of this kind happens, in consequence of 
overloading the vessel, or otherwise, by the fault 
of the carrier, he is answerable; as, where goods 
were taken to be carried from Hull to Stockwith, 


and the vessel arrived at Stockwith, where a part | 


of the cargo was discharged, but not the goods 
in question, which, being stowed under some 
that were to be carried on to Gainsborough, 
were left on board, the master intending to de- 
liver them on his return from Gainsborough, but 
the vessel was run aground, and the goods dam- 
aged, in going to Gainsborough, the owners of 
the vessel were held responsible. The particular 
circumstances under which goods are taken to 
be transported, may modify and control the re- 
sponsibility of the carrier; as where, in time of 
scarcity, some wheat was taken by a boatman on 
a canal, to be carried from Wolverhampton to 
Manchester, on a day of the week on which it 
was not usual for his boat to go, and for the pur- 
pose of removing the wheat from a mob who 
showed a riotous disposition, he was held not to 
be answerable for damage done by some of the 
mob, who seized a part of the wheat, about four 
or five miles from Wolverhampton. It was held, 
in this case, that the boatman did not take the 
wheat as a common carrier. And if the owner 
of the goods contract with one of the partners in 
the business of transportation, with a knowledge 
that he alone is to be benefited, and receive the 
fare, his partners are held not to be liable. But 
carriers may limit their responsibility by giving 
notice of the conditions upon which, and the ex- 
tent to which, they will be answerable. Thus, 
where carriers gave notice that they would not 
be answerable for any package over the value of 
five pounds, unless entered and paid for as such, 
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persons sending goods were bound by such no- 
tice. And so if they give notice that they will 
not be answerable for the faults of the master 
and mariners, provided the notice is so given as 
to afford ground of presumption of its reaching 
the party for whom the goods are carried, or in 
such way that it shall be his fault if he does not 
receive the notice.—The law relating to the re- 
sponsibility of carriers has been thus more fully 
stated than is usual in this work in regard to 
legal subjects, because it is one of general and 
popular interest. 

CARRIER PIGEON. This bird is a native of 
the East; and the practice of sending letters by 
pigeons belongs principally to Hastern coun- 
tries. The pigeons chosen for this service are 
called, in Arabic, hamahn. They have a ring of 
particoloured feathers round the neck, red feet, 
covered with down, and build their nests in the 
neighbourhood of human habitations. In the 
province of Irak,—that is, Chaldzea, Babylonia, 
and Assyria,—white pigeons are trained with 
the least difficulty. An actual post-system, in 
which pigeons were the messengers, was estab- 
lished by the sultan Noureddin Mahmoud, who 
died in 1174. It was improved and extended by 
the caliph Ahmed Alraser-Lidiv-Allah, of Bag- 
dad, who died in 1225. The price of a well- 
trained pair of such pigeons was, at that time, 
1,000 dinars, that is, Arabic ducats. ‘This flying- 
post lasted till 1258, when Bagdad fell into the 
hands of the Mongols, and was destroyed by them. 
| At present only a few wealthy individuals in the 
| East keep these pigeons. It requires much time 
and patience to train them, As soon as the 
young—a cock and a hen are preferred—are 
fledged, they are made as tame as possible, and 
accustomed to each other’s society. They are 
then sent, in an uncovered cage, to the place 
whither they are usually to carry messages. If 
one of them is carried away, after having been 
well treated for some time, it will certainly re- 
turn to its mate. A small letter is written on 
the finest silk-paper, sometimes on a particular 
kind called d¢rd-paper. This is placed length- 
wise under one wing, and fastened with a pin— 
the point being turned from the body—to a fea- 
ther. It needs not to be mentioned that no part 
of the letter must hang loose, lest the wind should 
be collected in it, the wing become tired, and 
the pigeon be compelled to alight. There were 
similar posts in Egypt in 1450, for which colum- 
baries were prepared in towers, erected at cer- 
tain distances for the public security—This cus- 
tom is, however, not confined to the nations of 
the East. Decius Brutus, according to the elder 
Pliny’s account, sent despatches from Modena by 
pigeons; and in modern times, they were made 
use of, during the Dutch war, by the inhabitants 
of Haerlem, when besieged in 1573, and in Ley- 
den, in 1574. It is also well-known, that some 
merchants in Paris and Amsterdam employ car- 
rier-pigeons, in order that the course of exchange 
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and the prices of stocks in Paris, may be known 
as soon as possible in Amsterdam. 

CARROT,—botanically Daucus. A genus of 
annual and biennial plants, of the umbelliferous 
tribe. Two species grow wild in Britain ; thir- 
teen have been introduced from foreign countries, 
—principally the south of Europe ; and six other 
species are known to botanists. The flowers of 
all the species grow in umbels, and have five ob- 
cordate, unequal petals; and the seeds of all grow 
in pairs, and are unbeaked, and have four rows 
of flat prickles with intermediate ribs. Four of 
the species, the shore, the prickly-seeded, the 
golden-flowered, and the Monte-Videan, are an- 
nual weeds of respectively Greece, Barbary, Spain 
and South America ; and all the other species—’ 
excepting the cultivated varieties of the common 
species—are biennial herbaceous weeds,—one of 
Cornwall, one of Barbary, and the rest of the 
south of Hurope. ‘The prickly-seeded and the 
hispid species have pink flowers; the golden- 
flowered and the small-flowered species have yel- 
low flowers ; and all the other species have white 
flowers. 

The common species, Daucus carota, concen- 
trates in itself all the true interest of the genus. 
Its normal form is a mere weed of Britain ; but 
its varieties comprise all the kinds of cultivated 
carrots of the garden and the field, of Britain and 
the continent. Its root is hard, fusiform, and 
biennial; its stem is rough and furrowed ; its 
leaves are tripinnate, with pinnatifid leaflets, and 
acute, lanceolate segment-lines; its flowers are 
white, but comprise one red or purplish barren 
flower, in the centre of each umbel; the umbel, 
when the seeds ripen, assumes a contracted and 
concave shape, somewhat similar to that of a 
bird’s nest ; and the seeds are provided with 
slender bristles, which render them easily buoy- 
ant in the breeze. The wild plant abounds in 
gravelly soil, by the sides of fields, at the base of 
hedges, and athwart the face of pasture grounds, 
in many parts of Britain. It is popularly called 
the bird’s nest, in allusion to the form of its um- 
bels at the ripening of its seeds; and it differs | 
little in the appearance of its stems, leaves, and 
flowers, from the cultivated varieties. Its root, 
however, as compared to that of any of the culti- 
vated varieties, is small, forked, tough, sticky, 
stringy, hard, woody, disagreeable, and possessed 
of powerful and almost poisonous properties ; and 
its seeds are used in medicine, and esteemed a 
good diuretic. Yet though this wild plant is 
regarded by almost all botanists and cultivators 
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as the origin of the cultivated varieties, other || 


persons than mere novices have great difficulty 
in not pronouncing it a totally and even widely 
different species. “The plants of this sort,” re- 
marks Miller, “do not differ greatly in appear- 
ance from the garden carrot, which has led some 
persons into an opinion of their being the same ; 
but those who have attempted to cultivate the 
wild sort for many years, are fully convinced of 
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| their being different plants.” 


their being distinct plants. I have tried to cul- 
tivate the wild sort for many years, but could 
never get the seeds which were sown in the 
spring to grow; upon which I sowed the seeds 
in autumn, part of which have come up well; 
these plants I cultivated in the same manner as 
the garden carrot, but could not improve the 
roots in the least, for they continued to be small, 
sticky, and of a hot biting taste; and this has 
been always the case, wherever the plants have 
been sown; therefore there can be no doubt of 
Rather than be- 
lieve the cultivated carrot to be a variety of the 
nauseous wild carrot of our pastures, we may 
almost suppose it to be identical with some spe- 
cies of far warmer countries, which either has 
escaped the researches of modern botanists, or 
has ceased to exist in a wild state. 

The cultivated varieties of the carrot are re- 


| duced, in systematic botany, to three, the yellow 


garden carrot, D. c. hortensis,—the long-orange 
carrot, D. c. aurantia,—and the early horn car- 
rot, D. c. precox; but they are distributed by 
seedsmen and cultivators into at least eight dis- 
tinct kinds, and are sometimes grouped into two 
classes, the one suitable exclusively for garden 
culture, and the other suitable for cultivation in 
either the garden or the field. The principal 
varieties which suit the garden but do not suit 
the field are the early horn or Dutch carrot and 


| the short orange carrot ; and the principal varie- 


ties which suit both the garden and the field are 
the large orange, the long red, the Altringham, 
the large white green-top, the common white, 
and the deep red or the purple-coloured. The 
orange kinds, particularly the large orange, are 
generally preferred for field culture in Britain ; 


| but the white kinds, particularly the large white, 


are generally preferred by the farmers of Belgium, 
France, and other parts of the continent, and are 
supposed by them both to yield a larger bulk of 


| produce, and to contain a greater proportion of 


| saccharine matter. 


—— 


The early horn or Dutch carrot is the earliest 
sort, and is very much esteemed. Its root is 
smaller than that of any other cultivated carrot ; 
it is of a deep red vermilion colour; it has a 
very small heart; it is thick and short, and ter- 
minates abruptly at the lower end; and it has a 
hollow crown, and lifts it above the surface of 
the ground. Thestem or neck also is very small, 
and even the foliage is small. Several subvarie- 
ties of this sort are cultivated in Holland and 
Germany; but they differ from the small horn 
carrot of Britain only in having a lighter colour 


| in the root, or shades between yellow and crim- 
| son, instead of deep red vermilion——The short 
| orange carrot is of excellent quality, but, as yet, 


is not much known. Both the earliness of its 
habit, and the shape and size of its roots, are in- 
termediate between those of the early horn and 
those of the large orange. 

The large orange carrot, or simply the crange, 


though quite common in cottage gardens, is so 
generally selected by British farmers for field cul- 
tivation as often to bear the names of cattle car- 
rot and large field carrot. Its root is long, thick 
at the upper end, and regularly tapering to a 
point; it has a rather large heart; it is of some- 
what orange or light reddish vermilion colour ; 
it lifts its crown scarcely, if at all, above the 
surface of the ground; and, though eminently 
adapted for feeding cattle, and by no means un- 
suited to the use of man, it is too coarse for the 
table of the fastidious——The long red or long 
Surrey carrot has a deep red cclour, and a com- 
paratively smaller heart than the large orange 
carrot, and is much less thick in proportion to 
its length.—The Altringham carrot is eminently 
suitable for both the garden and the field ; but, 
in consequence of a strong constitutional ten- 
dency to sport itself into new and deteriorated 
subvarieties, it is much more difficult than any 
other variety to be obtained genuine. Its root 


has a smaller heart than the large orange carrot; || 


it resembles that variety in colour; and it differs 
from both the large orange and the long red in | 
having a more convex or rounded head, in lifting | 
this more above the surface of the ground, in 
tapering with less regularity, and in making a 
more abrupt termination at the lower end —The 
large white green-top carrot was not long ago | 
brought into notice in France, yet is now exten- 
sively cultivated. Its root is large and propor- | 
tionally thicker than long; it is white under- | 
ground, but green on the top; and it lifts its 
crown considerably above the surface of the | 
ground. This variety has the important re- | 
commendation of being suitable for soils which | 
are too shallow for the proper growth of other 
varieties.—The common white carrot, or simply | 
the white carrot, is of an inferior quality, and | 
does not deserve the attention of either the 
gardener or the farmer. Its root is smaller | 
in size, more tapering in shape, and propor- | 
tionally thicker in heart than that of the large 
white green-top carrot; and it does not lift 
its crown above the surface of the ground.— | 
The red, deep-red, or -purple-coloured carrot is 
supposed to be better suited to marshy or other- 
wise wet soils than any other variety; and is 
sometimes cultivated on such soils in France. 
Its root has a deep reddish purple colour, and a 
comparatively large yellow heart ; and, though 
proportionately very long, it is of smaller size than 
the roots of most of the other varieties. 

The garden cultivation of carrots, though at- 
tempted in almost all gardens, from the smallest 
cottage plot to the kitchen garden of the palace 
or the fields of the market gardener, is, to a great 
extent, characterized by signal failure. Yet the 
carrot crop is as sure an one in farm-fields as any 
other; and, with a very ordinary degree of know- 
ledge and care, might be uniformly and even 
eminently successful in almost every garden. 
The best soil for it is a warm, light, sandy loam, 


| 


| 
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not less than two feet deep; but any soil which 
is friable, pulverulent, free from recent manure, 
comparatively free from vegetable excretion, and 
sufficiently deep, will suit. The finest sandy 
loam, though it were a yard deep and in the 
finest tilth, if it be charged with the excretions 
of many previous garden crops, and in conse- 
quence overrun with the eggs of minute insects, 
may not be able to bring a single carrot crop to 
perfection ; and a deep adhesive loam, so stiff 
and clayey as to be utterly unpromising, if it be 
recently recovered from a long period of grass, 
and rendered properly porous by the intermixture 
of arenaceous or other loosening matter, may 
bring all the plants of a crop to a healthy and 
even gigantic maturity. The great preventives 
of success to carrot culture in gardens are recent 
manure and a profusion of the eggs of insects ; 
and the former of these is to be averted either 
by relying wholly on the manure of some previ- 


| ous year, or by using only the most finely divided 


old simple manure in a state of intimate inter- 
mixture with the soil; and the latter, in the case 
of ground which has been long under garden 
crops, is to be averted by such a special manner 
of trenching as to bury nine or ten inches of sur- 
face-stratum of the soil at least two feet deep, to 
cover it over’ with a thin coat of some caustic 
matter which will prevent the worms of its in- 
sect’s eggs from ascending out of it, and to consti- 
tute all the new surface and central strata of 


| matter as nearly as possible resembling virgin 


soil. Fresh manure in carrot-ground causes the 
plants to fork; and even well-rotted dunghill 
‘manure, when added year by year to any spot of 


| ground, speedily renders it so replete with minute 


worms as to be ruinous to carrots. Whatever 
garden soil has become foul with the eggs of in- 
sects is certain, if sown with carrots, to surrender 
the young, soft, succulent, saccharine roots of the 
crop as the choicest of all food to its insect mul- 
titudes. To trench such soil in the ordinary 
manner is not to place its insects’ eggs beyond 
the vivifying influence of air and heat, but merely 
to disperse them through the uplifted subsoil ; 
and hence ‘the necessity of carefully burying it 
all at the bottom of a deep trenching, of treading 
it down into its bed, and of sealing it over with 
such a mixture of quicklime and sand as will lie 
like a sheet of mortar between it and the new 
soil. 

The selection of seed for the garden sowing of 
carrots, the mode of preparing it for sowing, and 
some points of culture and harvesting will be 

fully indicated in what we have afterwards to 
The garden ground 
for carrots may either be disposed in drills a foot 
asunder for drill-sowing, or in beds not more 


| than four feet wide for broadcast-sowing. Inthe 


latter case, it ought, before sowing, to be laid 
perfectly smooth, and, before raking, to be gently 
trodden. The seed, if good, should be sown thin; 
and the young plants, when they attain a due 


height, should be thinned out to distances of 
from three to eight inches, according to the sea- 
son of the crop, and the intention of drawing 
them for use when small, when middle-sized, or 
not till full-grown. The different kinds of car- 
rot, early and late, horn and long, may be sown 
in such succession as to afford small and middle- 
sized roots for use in March, April, May, June, 
and July, large roots in August and September, 
and full-grown roots of the greatest size in Octo- 
ber, and thence, if they be properly stored in 
sand, throughout the winter. Small crops for 
young roots in late spring and early summer, are 
sown in January and February; main crops in 
March and April; successional crops of young 
roots, in May, June, and July; and crops for the 
earliest young roots of spring, in the beginning of 
August. The January sowing should be made 
on a moderate hotbed, and the February sowing 
on a warm border ; the chief main crop may be 
most advantageously sown from the first till the 
tenth of April; and the crop which is sown in 
the beginning of August and stands over the 
winter must, in all frosty weather, be sheltered 
with a covering of litter. 

The best soil for the field growth of carrots is 
a loose, sandy, friable loam, of at least eighteen 
inches in depth; and hence the light and fertile 
sands of Suffolk, Norfolk, and Surrey have been 
longer and more extensively used as field-carrot 
ground than any other equal extent of land in 
Britain. But poor soft sand, which is scarcely 
able to produce any other crop, provided it be 
deep enough, may be quite suitable for carrots ; 
and, in some instances, land of this ight, worth- 
less, barren sort, has made a most magnificent re- 
turn of carrots, when all the best loams of all the 
gardens of the surrounding district have brought 
scarcely one root to maturity. Soils of almost 
any kind are suitable which possess the requisites 
of depth, openness, and perfect freedom from 
stones. Even drained peat soil of proper depth 
is well fitted to produce sure and excellent crops. 
Carrots require rather mechanical than chemical 
fitness in soils ; and if permitted to shoot down 
their roots unobstructedly and freely to the ut- 
most depth which they have organic power to 
attain, and to spread freely and far around the 
slender hairy, filiform radicles which contain the 
minute spongioles for the absorption of their 
food, they can readily afford to want a very large 
proportion of the elements of nutrition which are 
essential to most other crops; and even when 
these elements are present in the soil,—such as 
those which form the nitrogenous seeds of the 
cereal grasses, and the vitreously saline coating 
of their culms,—the carrots leave them where 
they find them, almost totally unabsorbed. A 
crop of barley after carrots, provided no impover- 
ishment be permitted by weeds, will be quite as 
good, or within a mere trifle of being quite as 
good, as if taken instead of the carrots, and with- 
out their intervention. Carrots, more than most 
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other crops, elaborate their substance out of the 
gases and moisture of the atmosphere ; in parti- 
cular, they form the whole of their saccharine 
matter out of atmospheric sources; and as this 
matter, though not so great in the percentage of 
each root as in beet, is exceedingly great in its 
ageregate produce per acre, carrots might be 
grown merely for sake of their sugar ; and if all 
their stems and foliage, and all the refuse of 
their roots from the sugar manufacture, were 
carefully returned to the soil, they might be 
raised year after year, in all the successive years 
of a century, upon one field, without exhausting 
it of one particle of its fertility. The conjecture 
may seem to even scientific farmers exceedingly 
chimerical—yet in these days of rapid and vast 
improvement in legislation, in agricultural che- 
mistry, and in scientific georgy, it is by no means 
imprebable—that a large portion of the bogs of 
Ireland, at present so worthless and dismai, may, 
in the course of two or three decads, be regularly 
erepped with carrots, and yield to Britain an in- 
comparably richer supply of sugar than she has 
ever yet obtained from the fertile and beautiful 
cane plantations of the West Indies. 

The use of manure, in the field cultivation of 
carrots, has been the subject of much debate, and 
does not seem, as to the principle of it, to be 
well understood; yet, in the best carrot-growing 
districts of England, it is generally and even pro- 
fusely practised. Some agriculturists contend 
that no manure whatever should be given, and 
that the ground should as nearly as possible be 
in the condition of virgin soil; some, that rich 
manuring of the previous year should provide for 
the carrot crop; some, that fresh manure should 
be so applied as to lie buried at the depth of six- 
teen or seventeen inches, to yield its imfluence 
to most of the growth only in the form of ascend- 
ing gas and vapour, and to sustain contact with 
the tips of the roots only when they are close 
upon maturity; and some, that fresh manure 
should be applied in the manner of thorough in- 
termixture with the soil, Experiment certainly 
seems to prove that, acre per acre, the produce 
of richly manured carrots is bulkier than the 
produce of carrots upon unmanured soil. One 
experiment, for example—though it is decidedly 
an extreme one in favour of manure—exhibits 
the produce per acre of manured carrots at twelve 
tons of roots and five tons of tops, and that of 
unmanured carrots at nine tons of roots and four 
tons of tops, Arthur Young even employs such 
strong language as the following: “If you would 
command your crops of this root, you should 
manure the land with twenty-five or thirty loads 
of dung per acre, pretty rotten, ploughed in, and 
then cover the seed by harrowing. The dung 
neither injures the taste of the carrots, makes 
them grow deformed, nor causes the canker, A 
farmer’s object is to produce as great a quantity 
as possible from every acre, which must undoubt- 
edly be accomplished by manure.” But if dung 
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be applied in any such manner or to any such 
extent as Mr. Young recommends, it must cer- 
tainly be thoroughly decomposed and so “short” 
as to admit of perfect and even pulverulent in- 
termixture with the soil. Any farm-yard man- 
ure which is “long,” or not completely decom- 
posed, will certainly make the roots fork, and 
probably subject them to the attacks of the worm, 
and possibly render such as otherwise escape ill- 
flavoured and unfit for either culinary or market 
use. The Suffolk and Norfolk farmers, who have 
long had the fame of being the best carrot-grow- 
ers of Britain, but who generally operate upon a 
soil of peculiar mechanical conditions, always 


turn ina suitable proportion of well-retted farm- | 


yard dung, at the March ploughing immediately 
before the sowing of carrots; and, though few 
seem to have raised the question, still less to 


have tested it, they probably owe the acknow- | 


fledged beneficial effects of the practice, fully 


more to the mechanical action of the manure | 


than to its supposed chemical influence. 


Bur- | 


rows, an intelligent Norfolk farmer, who, in a | 
communication to the Board of Agriculture, gave | 


one of the best statements on field carrot culture | 
which has ever appeared in print, always pre- | 


pared his carrot-land with a dressing of about 
sixteen cart-loads per acre of cottagers’ ashes or 


of well-rotted farm-yard manure,—each load hav- | 


ing been as much as three strong horses could 
draw; and he usually selected as his carrot-land 
wheat-stubble after clover, ploughed it first in 


autumn and next in February, and both laid on | 


the manure and sowed the seed in the last week 
of March or in the first or second week of April. 


In Suffolk, carrot-land after pease is usually | 


ploughed as soon as the pea-crop is harvested ; 
and in December, it is laid up in small balks, to 
be mellowed by the frost; in February, it is har- 
rowed down, manured with farm-yard dung at 


the rate of fifteen loads per acre, and has the | 
manure ploughed in to the depth of about: four | 


inches; and, in the latter part of March, it is 
double-furrowed and sown. In Norfolk, land for 


carrots is usually selected after turnips ; in the be- | 
ginning of March, it is first manured, next plough- | 


ed with a common plough, and next trench-plough- 
ed to the depth of fourteen or fifteen inches; and 


in the middle or latter part of March, it is very | 
finely harrowed, and then sown. In Brittany, the | 


preparation of carrot-land is effected by the joint 
operations of the spade and the plough, and by a 
combination of the resources of several farms, 
“The different farmers join to bring as many 
labourers together as will dig out a furrow as ra- 
pidly as the plough can draw it: they divide the 
whole length of the field equally among them. 
As soon as the plough has made a furrow, the 
men trench the bottom of it with their spades 
nine or ten inches deep, throwing the earth over 
the furrow-slice last turned ; on the return of the 
plough, the next slice is turned into the deep 
trench, and immediately covered by the spades 


Thus an acre is readily trenched in 


as before. 
one day to the depth of fifteen or eighteen inches, 
and all the weeds are buried: carrot ‘or parsnip 
seed is sown on the surface and slightly harrowed 
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Carrot seed, selected for sowing, ought to be 
ripe and heavy; yet.if two or even three years 
old, will vegetate as well as if quite new. Great 
care should be used in selecting good seed; and 
when much nicety is desirable, only such seeds 
as have grown on the outer border of the umbel 
should be chosen. The seed is extremely light, 
adheres in groups by means of hooked hairs 
which spring from its husks, and, if not some- 
what forced before sowing, is so very long in ger- 
minating as to be preceded and sometimes almost 
choked by weeds. Its lightness requires that it 
should be sown in calm weather, and during a 
somewhat dry condition of the soil. Its strong 
adherence into knots and bunches by means of 


| its hooked hairs, requires that, previous to sow- 


ing, it should be well mixed with fine dry sand; 
and even then, this property renders the proper 
sowing of the seed in drills very difficult, and oc- 
casions the young plants to come up in tufts, and 
often at too great intervals. The slowness of the 
seed’s germination may, by a very easy method 
of previous forcing, be so greatly quickened as to 
let the young plants rise in ample time to make 
a successful contest with weeds, and to be hoed 
without risk of injury. The method is to add so 


| much water to the mixture of seeds and sand as 


will thoroughly moisten it, to place it in a moder- 


| ately warm temperature, and, during from ten 
| to twenty days, daily to turn it over and make 


fresh sprinklings upon it of water. Burrows, 
who fully tested this method, and brought it into 
notice, says, “ Having weighed the quantity of 
seed to be sown, and collected sand or fine mould, 
in the proportion of about two bushels to an 
acre, | mix the seed with the sand or mould, 
eight or ten pounds to every two bushels, and 
this is done about a fortnight or three weeks be- 
fore the time I intend sowing; taking care to 
have the heaps turned over every day, sprinkling 
the outside of them with water each time of 
turning over, that every part of the sand heaps 
may be equally moist, and that vegetation may 
take place alike throughout. I have great ad- 
vantage in preparing the seed so long before- 
hand; it is by this means in a state of forward 
vegetation, therefore lies but a short time in the 
ground, and, by quickly appearing above ground, 
is more able to contend with those numerous 
tribes of weeds in the soil, whose seeds are of 
quicker vegetation.” 

The earlier in the spring carrots are sown, pro- 
vided the weather be dry and the climate mild, 
the larger will be the crop, and the better the 
quality of the roots. About the middle of March 
is usually the best time in the southern counties 
of England ; but the middle of April, or even the 
latter part of that month, may be early enough 


from accompanying weeds. 


in some good farming districts in the north of 
England and the south of Scotland. If the de- 
cided goodness of the seed can be depended on, 
two pounds per acre may be sufficient in drills, 
and between four and five pounds broadcast ; 
but if the quality of the seed be in the least de- 
gree doubtful, the double of each quantity ought 
to be sown. Burrows always sowed ten pounds 
per acre broadcast. When the land is dry, rather 
more seed is required than when the land is moist. 
The drill method of sowing is greatly preferable 
for the facility of weeding ; but, on account of the 
peculiar character of the seeds, it cannot easily 
be practised. The drills may be fourteen or fit 
teen inches distant from one another; and the 
seed may be deposited either by a machine or by 
hand. The broadcast method is generally prac- 
tised in all carrot-growing districts ; and it simply 
requires a finely powdered soil, a smooth surface, 
and a very light harrowing-in. 


The after-culture of the carrot-crop consists | 


wholly of hoeing and weeding. Though the plant 
has the appearance of obtaining its chief nourish- 
ment from the lower end of the root, yet, on ac- 
count of the multitudinous minute radicles which 


grow horizontally from every part of the root, and | 


on account especially of its acquiring so large a 
portion of its bulk from the free circulation of 
the atmospheric gases and moisture, it receives 
very great advantage from judicious and repeated 
stirring of the soil. When the crop is sown on 
raised drills, the hoeing and cleaning may be 
effected in the same manner as in turnip crops; 
and when sown in flat drills, they must be thin- 
ned, cleaned, and hoed with the hand-hoe. When 
the crop is broadcast, three or perhaps four hoe- 
ings must be given in the season, each with a size 
of hand-hoe suited to its precise object, and the 
first with extreme care, as the: carrots cannot, 
without difficulty, be at that time distinguished 


Burrows’ method, occurs about five or six weeks 
after sowing, and cuts up weeds without thinning 


the carrots, and is performed with hoes four | 
inches long and two and a quarter inches wide ; | 
the second hoeing is given as soon as the first is 


completed and the plants are set, and is performed 


with hoes six inches long, and two and a quarter © 


inches wide; and the third and fourth hoeings 
effect the complete and final cleaning of the 
ground, and the thinning out of the plants to 
distances from one another of from nine to twelve 


inches. In Suffolk, the first hoeing is given as — 
soon as the carrots can be distinguished from | 
weeds, and is performed with three-inch hoes, | 
having handles of not more than two feet in | 


length ; the second hoeing is given three or four 
weeks after the first, and is performed with com- 


mon hoes, and not only takes up weeds and stirs | 


the ground, but thins out the carrots; and the 


third or final hoeing is given about the middle or | 


end of June, and, besides destroying weeds, effects 
such a final thinning as to leave all the carrots 


The first hoeing, in | 
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| June out in a high state of perfection.” 
| when carrots are to be followed by wheat, as well 


at distances from one another of from eight to 
eighteen inches. 

The stems and foliage of the growing crop are, 
in many localities, cut off as food for cattle and 
sheep, and certainly constitute a sweet, delicate, 
and much relished fodder ; but the loss of growth 
to the roots unavoidably consequent upon the re- 
moval of the leaves, is of far more value than the 
provender obtained ; so that the stems and foliage 
ought never to be removed till the roots are ma- 
tured, or till they themselves begin to droop, and 
their outermost leaves to wither. The common 
time of taking up the crop is the last week of 
October; but the tops may be mown as soon as 
they begin to droop, and the roots left in the 
ground till the near approach of winter’s frost. 
The plough, deprived of its coulter, has sometimes 
been employed for unearthing the roots; but, in 
spite of the utmost care which the ploughman 
can use, both the plough and the horses which 


| draw it bruise and otherwise damage a consider- 


able proportion of the crop. A three pronged 
fork, such as is used for digging asparagus beds, 
with bluntly-pointed and roundly-edged prongs, 


| is the most suitable instrument; and this, when 


stuck vertically down by the side of the rows, 
and then pressed diagonally on the handle, brings 


up the roots in sound, unscratched condition. 


Burrows let the work of raising the roots to a 
man, who hired women and children as assistants ; 
and he says, “I take up in autumn a sufficient 
quantity to have a store to last me out any con- 
siderable frost or snow that may happen in the 
winter months; the rest of the crop J leave in the 
ground, preferring them fresh out of the earth 
for both horses and bullocks. The carrots keep 
best in the ground, nor can the severest frosts do 
them any material injury ; the first week in March 
it is necessary to have the remaining part of the 
crop taken up, and the land cleared for barley. 
The carrots can either be laid in a heap with a 


| small quantity of straw over them, or they may 


be laid into some empty out-house or barn, in 
heaps of many hundred bushels, provided they 
are put together dry. This latter circumstance 
it is indispensably necessary to attend to; for 
if laid together in large heaps when wet, they 
will certainly sustain much injury. When select- 
ing such as I want to keep for the use of my 
horses until the months of May and June, in 
drawing over the heaps (which should be done in 
the latter end of April, when the carrots begin 
to sprout at the crown very fast) I throw aside 
the healthy and most perfect roots, and have their 
crowns cut completely off and laid by themselves ; 
by this means, carrots may be kept the month of 
But 


as in some other cases, all require to be raised at 
the end of autumn; and in such instances, they 
may easily be preserved throughout the winter, 
either in dry cellars, or in long trenches, covered 
with straw, in the manner of beet, turnips, Wc. 
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fifty to seventy-five per cent. more than the aver- 
age produce of potatoes. The produce of an acre 
of carrots in Suffolk is usually between 300 and 
400 bushels; but the average produce per acre of || 
the crops raised by Burrows was upwards of 800 
bushels. The produce of an experimental crop 
of white or Belgian carrots, on a farm near Exeter 
in 1842, was at the rate of rather more than 30 
tons per acre ; and the relative produce of experi- || 
mental crops of Belgian white carrots and Al- 
tringham red carrots, in the same year near 
Tockington, was 20 tons of the white and 163 || 
tons of the red. An experimental crop of Belgian || 

| 


The average produce of carrots is perhaps from | 


white carrots, at Chester Hill in 1840, yielded at 
the rate of 26 tons 3 cwt. per acre; and an ex- 
perimental crop of early horn carrots, in the same 
year on stone-brash soil in the table-land of Fro- || 
cester Hill, on the estate of Lord Ducie, yielded | 
at the rate of 18} tons per acre. 

The culinary uses of carrots for soups, for 
stews, for haricots, for boiling whole with beef, 
and for other methods of cookery, are too well 
known to require any remark.—The available- 
ness of carrots for the manufacture of sugar has || 
already been noticed. The expressed juice of 
carrots, In consequence of the large proportion 
of sugar it contains, yields, after fermentation, 
and through the process of distillation, so large 
a quantity of spirituous liquor as twelve gallons || 
of spirit for every ton of carrots. The quantity || 
of nutritive matter in carrots, according to an 
analysis by Sir Humphrey Davy, comprises 0°3 | 
per cent. of starch and 9:5 per cent. of sugar. 
Clater places carrots among cattle medicines, and 
says, “These are inserted in the list of drugs, 
because they contain the best medicine that can 
be given, either when the animal is slowly recov- 
ering from severe illness, or when he has much 
cough, or considerable humour or foulness about 
him.’’—Boiled carrots are readily eaten by poul- 
try ; and, when mixed with any farinaceous sub- 
stance, they constitute as excellent feeding as 
poultry can obtain.—Boiled carrots, especially if 
accompanied with some other kinds of food, are 
the best aliment for fattening hogs; and were 
preferred for that purpose, by Arthur Young, to | 
pollard, white pease, buckwheat, or potatoes.— 
Carrots are used in the dairy, during winter and 
spring, for giving colour and flavour to butter; || 
and, when this object is specially desired, they | 
certainly form better feeding for milk-cows than 
any other description of green food. 

But the grand use of carrots on a farm is for 
strengthening and medicinal food to horses and 
working oxen. Carrots are readily eaten by 
horses, and, in some instances, are preferred by 
them to oats; and when given to them with cut || 
straw and a little hay, without any corn, they || 
maintain the horses in excellent working condi- 
tion, and very visibly improve the glossy and 
healthy appearance of their coat. Nor do they 
merely give strength and endurance to sound 


Seer vente 


| CARROT. 


horses, but they also give recovery and health to 
such as are sick. “ The carrot,” says Stewart, in 
his Stable Economy, “is held in much esteem. 
There is none better, nor perhaps so good. When 
first given, it is slightly diuretic and laxative ; 
but as the horse becomes accustomed to it, these 
effects cease to be produced. They also improve 
the state of the skin. They form a good sub- 
stitute for grass, and an excellent alterative for 
horses out of condition. To sick and idle horses, 
they render corn unnecessary. They are benefi- 
cial in all chronic diseases connected with breath- 
ing, and have a marked influence on chronic 
cough and broken wind. They are serviceable 
in diseases of the skin; and in combination with 
oats, they restore a worn horse much sooner 
than oats alone.’ Most carrot-growing farmers 
usually give carrots to their horses from about 
the middle of December till the beginning or 
middle of May; and many, for a few weeks after 


_ commencing the use of them, give only one half 
_of the proper quantity, and make up the differ- 
' ence with corn. 
| tween forty and fifty pounds a-day to each horse. 


The common allowance is be- 


Burrows says, “I begin to take up the carrot- 
crop in the last week of October, as at that time 


| I generally finish soiling my horses with lucern, 
| and now solely depend upon my carrots, with a 
| proper allowance of hay, as winter food for my 


horses, until about the first week of June follow- 
ing, when the lucern is again ready for soiling. 


| By reducing this practice to a system, I have 


been enabled to feed ten cart-horses throughout 
the winter months for these last six years, with- 
out any corn whatever, and have at the same 
time effected a considerable saving of hay, from 
what I found necessary to give to the same num- 
ber of horses, when, according to the usual cus- 
tom of the country, I fed my horses with corn 
and hay. I give them to my cart-horses in the 
proportion of seventy pounds weight of carrots 
a-horse per day, upon an average; not allowing 
them quite so many in the very short days, and 
sometimes more than that quantity in the spring 
months, or to the amount of what I withheld in 
the short winter days. The men who tend the 
horses slice some of the carrots in the cut chaff 
or hay and barn-door refuse; the rest of the car- 
rots they give whole to the horses at night, with 
a small quantity of hay in their racks; and with 
this food, my horses generally enjoy uninterrupt- 
ed health. I mention this, as I believe that 
some persons think that carrots only, given as 


have no better foundation, and are taken up at 
random, or inherited from their grandfathers. So 
successful have I been with carrots, as a winter 
food for horses, that, with the assistance of lu- 
cern for soiling in summer, I have been enabled 
to prove by experiments conducted under my 
own personal inspection, that an able Norfolk 
team-horse, fully worked two journeys a-day, 
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winter and summer, may be kept the entire year 
round upon the produce of only one statute acre 
of land. I have likewise applied carrots with 
great profit to the feeding of hogs in winter, and 
by that means have made my straw into a most 
excellent manure, without the aid of neat cat- 
tle.’—Communications to the Board of Agricul- 
ture—Stewart’s Stable Hconomy.—Sir John Sin- 
clair’s General Report of Scotland—Kane’s Indus- 
trial Resources of Ireland.— Young's Farmer's 


Kalendar— Quarterly Journal of Agriculture— | 


Journal of the R. Agricultural Society.—Lawson’s 
Agriculiurist’s Manual_—Hunter’s Georgical Es- 
says. — Miller's Dictionary.—Low’s Elements of 
Agriculiure—Sproule’s Agriculture—Rham’s Dic- 
tionary of the Farm.—Loudon’s Works—Mawe's 
Gardener's Calendar—Knouwledge Society’s British 
Husbandry. — Davy’s Agricultural Chemistry.— 
Clater’s Cattle Doctor—The Society of Gentlemen’s 
Complete Farmer. 

CARRUCATEH. An ancient English measure 
of land. It comprised as much as a single plough 
or team could work in a season; and, of course, 
was indeterminate in quantity, or modified par- 
tially by the strength of the team, and very 
greatly by the quality of the soil. 

CARSE. A deep, argillaceous, low, level ex- 
panse of alluvium. The names carse and haugh 
are peculiar to Scotland, and cannot easily be 
translated into English; though both are fre- 
quently, yet most incompetently, represented by 


the word meadow. <A haugh is a lacustrine for- | 
mation, in a hill-locked valley, and became dry | 


land by the bursting of the lake or the wearing 
down of the river-course which formed the lake’s 
outlet ; and a carse is a marine formation, in the 
basin or valley of an estuarial river, and became 
dry land by the slow and gradual subsession of 
the sea or the filling up of the bottom and basin 
of the estuary. Haughs are of all sizes, from a 
few perches to several hundreds of acres, and 
consist of very many varieties and depths of al- 
luvial soil; but the principal carses are many 


miles in extent, and consist of very fine and ex- | 
ceedingly deep argillaceous alluvium. But carse | 
clay widely differs from the plastic, pasty, infer- | 


tile clay of the clay districts of England; and, in 
consequence of the intimate intermixture of 
other finely pulverized earths with its argil, pos- 
sesses eminent adaptation, under good culture, 
for the production of wheat and beans. The 


carse of Gowrie along the estuary of the Tay, and | 
the carses of Stirling and Falkirk, along the | 
food to horses, are injurious to their constitu- | quondam estuarial portion of the valley of the | 
tion; but most of the prejudices of mankind ! Forth—both tracts of great extent and of sur- | 


passing agricultural beauty—are justly celebrated 
as the richest grain districts in Scotland. 

Carse farms are wholly and most productively 
arable; and are, in consequence, totally unsuited 


to pastoral farming. A carse farmer ought to be | 


thoroughly acquainted with the cultivation of 
grain, but requires little knowledge of the man- 


'agement of live-stock. He needs only horses 


for his teams, a few milk cows for the dairy sup- 
ply of his own establishment, and a few black 
cattle in winter for treading his straw into man- 
ure; and he purchases the cows and the straw- 


treaders, just when they are needed, and sells 


them as soon as they have served their tempo- 
rary purposes. His farm-stead contains but mea- 
gre and secondary accommodation for live-stock; 
yet, as a main object is the conversion of the 
enormous quantities of straw into manure, the 
stables and the cattle-yards ought to stand in 
immediate juxtaposition with the straw-barn. 
Much of the management of his farm, particu- 


| larly during winter and spring, consists in .effi- 


cient surface-draining, to prevent the stagnation 
of water upon its retentive or slowly-percolating 
soil; and wherever covered drains for absorbing 


_ and carrying off surplus water may be thought 


unsuitable, the spade must be diligently applied, 
after every heavy fall of rain, for clearing and 
scouring the furrows. Grass is grown on but a 
small proportion of a carse farm ; and, even when 
grown, it remains only one year, and is used 
wholly for forage. The rotation of crops, and 
the whole system of grain husbandry, must, 
of course, be modified by reference to the pecu- 
liar nature of the soil, and ought to be regulated 
with a view to a maximum produce of wheat. 
CART. A two-wheeled carriage, drawn gen- 
erally by one horse, but sometimes by two, and 
used for the conveyance of all kinds of heavy ar- 
ticles, whether on the farm or on the highway. 


Carts are exceedingly various in construction ; 


and while some kinds derive their peculiarities 
from specific adaptation to particular purposes, 
others derive them from caprice, custom, or 
bungling contrivance. The waggons so common 
in most of the agricultural districts of England 
are often, but improperly, termed carts, and will 
be noticed in the article Waccon; and two ve- 
hicles, the slide car and the Irish car, though not 


in themselves carts, are used instead of them, 


and may here be briefly noticed. 

The slide-car or drag-cart has some resemblance 
to the body of a cart without wheels; it is used 
in mountainous districts of Wales and Scotland, 
where roads do not exist, and where wheels would 
be of no service ; and it may be regarded as the 
original or typal form of the cart group of ve- 
hicles. “It consists of two strong poles from 
twelve to fifteen feet long, connected by cross 
pieces fixed at right angles to them, by mortising 


| or pinning, so that the poles may be two or three 


feet apart. About eighteen inches of the poles 


| project beyond the lowest cross-piece, the ends 


resting on the ground. The other ends of the 
poles form the shafts for the horse to draw by. 
The load is placed on the cross pieces, over which 
boards are sometimes nailed, for the purpose of 


| carrying stones, or such things as might fall 


through between the cross bars: it then resem- 
bles the body of a cart taken off the wheels. The 
horse bears one end of the drag-cart by a strap 


CART. 


over his back, and drags it on by means of a 
common cart-collar or a breast-strap. This ve- 
hicle is extremely useful in steep and rough de- 
scents, especially to draw stones from quarries, 
and can be made of rough poles at little or no 
expense. Pieces of hard wood fixed under the 
ends of the poles, and renewed as they wear out, 
will prevent the ends of the drag-cart from wear- 
ing away, and will allow it to slide along more 
easily.” —[ Dictionary of the Farm.| This simple 
vehicle is very effective in conveying peats from 


the highland bogs, and in conveying home hill- 


harvestings over rugged or very uneven ground; 
and, in some instances, it is furnished at the 
extremity of its shafts with a pair of low timber 
wheels in lieu of the ordinary wooden slippers. 
The Irish car consists of a platform, two shafts, 
and a pair of wheels; with the last so adjusted 
as to move beneath the platform in the same man- 
ner as those of a railway carriage. The platform, 
in some instances, is horizontal; and in others, is 
oblique and raised behind, so as to hold what the 
Irish calla kish. Blocks of wood are fixed be- 
low the middle part of the platform, and are 


bored in their lower part with holes to admit the | 


ends of the axle, so as to let the wheels revolve 
below the platform. The simplest and most 
common kind of wheels are circular disks of 
wood, formed either by a junction of blocks or a 
nailing together of pieces of plank, and sawing 
them into circular outline. Iron tires are fixed 
on the periphery of the wheels; the axles are 
sometimes bars of iron, but far more commonly 
beams of wood, and are made tight to the wheels ; 
and two iron pins or strong nails are driven ob- 
liquely into the blocks so as to keep the axles in 
their place. Cars for conveying lime or manure 


have a boarded platform and a frame, and are | 
called box-cars; and some of this description, | 


constructed in an improved or superior manner, 
with four-spoked wheels, were used in Leicester- 
shire by Bakewell, and may occasionally be seen 
in some other parts of England. The Irish car, 
in any of its ordinary forms, is recommended by 
its great cheapness, its facility of being laden, 
its adaptation to the light, low horses of Ireland, 
its suitableness for mountain roads, and its very 
small liability to overturns or collisions; but it 
has the serious disadvantages of small capacity 
of load, small facility of unloading, and great 
difficulty of making a rapid curve or sudden turn 
in the direction of its motion. 

The tilt-cart, coup-cart, or common Scotch cart, 
is by far the most important vehicle of its class 
in Scotland, and has, for some time past, been 
rapidly finding its way into favour in England, 
and, if fairly considered as to the great aggregate 
of its advantages and adaptations, must be re- 
garded by every person as the most suitable 
draught-vehicle for all ordinary farms in almost 
all parts of the world. In the lowlands of Scot- 
land, it is employed for nine-tenths of all the 
carriage on farms, or connected with agriculture, 
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throughout the year; and it has been found, 
after long and general trial, to possess eminent 
adaptation for conveying all kinds of solid man- 
ure, for carrying stones and other materials re- 
quired in the operations of draining, for convey- 
ing all sorts of produce to market, for carrying 
home potatoes and turnips, for conveying all 
other articles which can be properly discharged 
by tilting, and, with the addition of a harvest 
frame, for carrying home hay, sheaf-corn, cut 
grass, cut vetches, and field pease and beans. It 
admits of much variety of construction, as to at 
once wheels, shafts, body, and fixedness or re- 
moveableness of sides; and it derives its name 
and distinctive character from the circumstance 
of its buck or body being so hung upon a bar- 
pivot, and fastened with a moveable bolt to the 
front cross-bar of the frame, that, on the with- 


| drawal of the bolt, it can be ‘couped’ or tilted, 


so as, with a single jerk, to discharge the whole 


| of its load. In a tilt-cart of ordinary construc- 


tion, the length of the body at bottom is 5 


| feet, the length of the body at top is 55 feet, the 
| breadth of the body at bottom is 3 feet 10 inches, 
| the breadth of the body at top is 4 feet 4 inches, 


the depth of the body is 3 feet 8 inches, and the 
diameter of the wheels is 4 feet 6 inches; and in 
one of smaller size, adapted almost exclusively to 
home cartage on the farm, the length of the body 
at bottom is 4 feet. 2 inches, the length of the body 
at top is 4 feet 8 inches, the breadth of the body 
is 34 feet, the depth of the body in front is 145 
inches, the depth of the body in rear is 133 inches, 
and the diameter of the wheels is 3 feet 10 inches. 
In every tilt-cart of good construction, the body 


rests by means of bolsters upon the axle; the 


shafts are jointed to the axle by means of a rod, 
which passes through their ends and through 
the bolsters ; the axle is of the bent order, with 
25 inch arms; the wheels are of the dished form, 
and have a cylindrical tread or sole, and are so 
far inclined from the vertical as to bring them 
to the standard gauge below ; and the shafts are 
about 9 feet 2 inches in total length, or about 63 
feet for the yoke, and have large staples on their 
upper surface for effecting the attachment to the 
horse’s harness, In Plates XJ. and XJT. will be 
found various drawings to illustrate the con- 
struction of the ordinary tilt-cart. The framing 
is represented in /%g. 1; a bird’s-eye view of it, 
in F%g. 2; a profile of it upon the axle, in fig. 3; 
and a back-end view of it, in %g. 4. 

A two-horse tilt-cart differs from an ordinary 
one principally in being stronger, deeper, and 
larger, and also in readily serving as a hay-cart. 
A plan or horizontal view of a cart of this kind, 
fitted with frames as a hay-cart or corn-cart, is 
shown in fg. 5; a profile of it, in /ug.6; anda 
back-end view of it, in Wg. 7. But in a two- 
horse cart, the hind-horse bears all the weight 
which lies before the centre of gravity, the fore- 
horse, whenever his line of draught is not from 
the hook of his collar to the centre of the axle, 
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continually pulls the hind-horse downward, and 
the two horses are variously liable to act as con- 
flicting rather than as conjoint powers. Now, 
in order to make the efforts of the two horses 
coincide, two iron frames, each with a sheeve or 
whorl, and represented in ‘gs. 8 and 9, are 
fixed into the axle, as at A, /%g. 6; and upon the 
sheeves of these frames, passes a rope or chain, 
BAC, same /%g. In the outside of each shaft is 
fixed a long iron staple, as DE, F%gs. 5 and 6; 
and on each staple is placed an iron slider, as BD, 
Fig. 6, having liberty to shift either forward or 
backward from B to E. The chain from the 
collar of the hind-horse is hooked into the eye 
of the slider at B; and the chain or rope by 
which the fore-horse draws, passing from his 
collar at OC, Hig. 6, round on the sheeve A, is 
hooked into the other eye of the slider at D. 
By this means, the two horses are so connected 
that, whenever the one relaxes, he suffers a 
close and severe pressure of the collar upon his 
shoulders from the exertion of the other horse, 
and must either be painfully pulled backward or 
renew his own exertion; and thus the simul- 
taneous efforts of the two horses, instead of being 
always unsteady and often conflicting, are so 
fused into each other as to constitute practically 


one power; and their combined action, in conse- | 
quence of their draught being in line, is pecu- | 


liarly suited to fields and soft roads, where the 
wheels are liable to sink or be obstructed. 

The dormant-bodied cart is suited for carrying 
substances, such as bags of grain, sacks of flour, 
hampers, boxes, and the miscellaneous packages 
of mercantile transit, which require to be dis- 


charged by lifting; and it admits of a greater. 


variety of size and construction than even the 
tilt-cart, yet, in general, bears a close resemblance 
to that vehicle in all features except those which 
are immediately connected, with tilting. Its 
shafts are prolonged backward to its extremity, 
and have, at the axle, projections which serve 
the purpose of bolsters ; and they usually measure 
in entire length about 123 feet,—the portions for 
the yoke and for the forepart of the cart being 
of the same length as those of the tilt - cart. 
Varieties of this cart without any box, and with 
large platform, are very commonly used by pub- 
lic carriers and in large commercial towns. 

The French cart has a considerable resemblance 
to the frameless dormant-bodied machine ; but 
is much simpler and far less scientific in its struc- 
ture, and might not inaptly be compared to the 
rude slide-car, mounted on vertically moving 
wheels. Its poles or shafts are similar to those 
of the slide-car, but stronger, and are equilibri- 
ously poised upon the axle; and its wheels are 
narrow at the tire, very slightly dished, run 
almost vertically on the road, and are often six 
feet in diameter. A cart of this kind may be 
called emphatically the long cart, and admits of 
being drawn by so many as five or six horses, 
and, on level roads, may be advantageously used 
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hilly or uneven ground, incur enormous trouble, 


18 
for the conveyance of very great loads, but, on 


and not a little danger, from great and sudden 
changes of the centre of gravity. “It is obvious,” 
remarks Martin Doyle, “that the attainment of 
great wheel-power is principally regarded in the 
construction of the French cart. On ascending 
and level ground, this mechanical advantage is 
most desirable; but in descents, it is a serious 
inconvenience, and, though much counteracted 
in the larger carts by the application of a friction- 
break, and also by the removal of all the horses 
except the shaft one to the rear, in order to hold 
back on severe descents, by means of tight breech- 
ing, the difficulty to that poor brute is great, and 
the consequence is, that a vast number of the 
cart-horses in France are injured in the hind 
quarters by the pressure upon those parts. Then 
there is the opposite extreme of inconvenience to 
the shaft horse when in ascent; the belly-band 


squeezes him severely, and the tendency of the 


load behind, now deranged from its equilibrium, 
to lift him from his legs, not only deprives him 
of any power of pulling, but distresses him ex- 
ceedingly ; and if any relaxation of draught on 
the part of the leading horses takes place, he is 
unable to keep his fore-legs on the ground, while 
he is tortured by the constriction of his belly- 
band. So great are these opposite difficulties, to 
be encountered with in the long cart, that we 
must give it our unqualified condemnation ; the 
necessity of balancing the load with precision is 
so great, and the attention of the driver so un- 


intermittedly demanded to direct the movements, 


of the team, that we repudiate a system of cart- 


‘age which, independently of the objections to 


which it is liable even under the most favourable 
circumstances, has this obvious one, that the ani- 
mals employed in drawing large carts are liable, 
on any occasion, to be cruelly ill-treated and 
overpowered by the brutality or the negligence 
of ignorant or intoxicated carters.” 

The Hampshire cart holds 40 bushels, and is 
usually laden with 16 cwt. when drawn by one 
horse, and with 30 cwt. when drawn by two. Its 
length, irrespective of the yoke portion of the 
shafts, is 114 feet ; its depth, inclusive of a pro- 
jection of boarded raves, is 23 feet ; and the dia- 
meter of its wheels is 4 feet 4 inches.—The Norfolk 
carts are constructed on the principle of the dor- 
mant-bodied carts, and yet are worked somewhat 
in the manner, though very awkwardly and cru- 
elly, of tilt-carts. “ In setting on manure, a long 
belly-band is made use of; so that the shafts rise 
with the forepart of the cart; the shaft-horse 
being the only stay to its tilting up entirely. 
Nor is this an uncommon circumstance; the 
shaft-horse, in this case, remaining upon his 
hind-legs until he be drawn down again by the 
fore-horses.” [Marshal’s Rural Economy of Nor- 
Jolk.| 

The London hay-cart is an exceedingly clumsy 
vehicle ; yet it is employed in the carriage of by 


CART. 


far the larger portion of hay, straw, and police- | 
manure in the district round the metropolis, and | 
It carries | 


is therefore very extensively known. 
18 cwt. of hay or straw, is provided with tail- 
piece, fore-ladders, and iron-arms, and can be 
drawn by one, two, or three horses,—the shaft- 
horse being yoked under head-rails. It requires 
great nicety in adjusting the load with a proper 
reference to the centre of gravity, and would be 


utterly useless in a hilly district ; and it seems | 


to be preferred to a waggon, solely on account of 
the smaller cost of its construction, and the 
smaller charge at the turnpikes.—A vehicle with 
very nearly the body of a waggon, mounted on 


two wheels, like a cart drawn by two horses, and | 


carrying with ease a load and a half of straw, is 
advantageously used in some level districts for 
the cartage of hay. 

The tilt-cart, with the addition of a hay-frame, 
serves as a very good hay-cart, and is used in the 
harvesting cartage of a large proportion of the 
farmers of Scotland. In the hay-frame, two 
main-bearers are fitted to lie across the cart, the 
one on the fore part close to the front, and the 
other on the back part close to the door; a pair 
of light side-rails lie at right angles across each 
end of the bearers, and are fastened to them with 
screw-bolts; two rails cross these at right angles 
behind, and three in front, all the five lying par- 
allel to the bearers; and as the three rails in 
front project over part of the horse, they are 
formed with an upward curve, to prevent their 
interfering with his motions.—But various corn 
and hay carts, more efficient than the tilt-cart 
with a hay-frame, are in use; and probably the 
best of these is Robert Robertson’s, represented 
in Mig. 10, Plate XII. which was brought first 
into trial in 1832, and is described as follows, in 
the Transactions of the Highland Society :—‘ It 


is of extreme simplicity in its construction, con- | 


sisting first of the shafts and usual framing of 
those intended for the carriage of timber. Upon 
this is superimposed a wooden frame, extending 
at once to the breadth of the upper works of the 
common cart.. The outward longitudinal rails of 
this frame are not continuous, but are cut off be- 
fore and behind the wheels, and again connected 
by means of an arched bar of iron. Between 
these arches, and placed upon the inward rails, 
there is a board rounded off, to be concentric 
with the arched bars, and sloping outward, fol- 
lowing the dish of the wheels. Across these 
arches is laid a broad rail, bolted to the former ; 
thus forming a recess for the wheels, and guard- 
ing them from rubbing against the load. In 
front, and immediately behind the horse, a rail 
is raised, of sufficient height to carry the sheaves 
above the back of the horse ; this rail is supported 
by two iron stays standing forward on the shafts.” 
This cart possesses much simplicity and ease of 
construction ; it can readily be transmuted into 
a cart for conveying timber, simply by unbolting 
the frame from the shafts, and-putting in its 
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CARTHAMUS. 

place two single cross-bars, the one before and 
the other behind the wheels; and, when used 
for its’ proper purpose as a hay or corn cart, it 


permits the full breadth of the load to be laid 
from the commencement, and, in consequence, 


facilitates ladening, brings the centre of gravity 


lower than in the tilt-cart with hay-frame, and 
lessens the risk of upsetting from ruts, stones, or 
other small inequalities of surface—The cage- 
cart for carrying lambs and poultry to market, 
and some other carts of very peculiar construc- 
tion, have so restricted a use and so specific a 
character as not to require description; and 


| carts for carrying water and distributing liquid 
manure, will be more suitably noticed in articles 


of their own,—Warer-Cart and Liquip-Man- 
URE-CART. 
CARTAGEH. See Cart and Carrier (Common). 
CARTHAMUS. A genus of plants, of the 
thistle division of the composite order. A 
number of species formerly included in it are 


| now assigned to three other genera; and though 


about twenty known species are still included 


in it, only two of these, the dyer’s and the 


_ sharp-spined, both ornamental annuals, exist in 


Great Britain. The dyer’s species, Carthamus 
tinctorius, also popularly called dyer’s safflower 
and bastard saffron, is a native of Egypt, and 
was introduced thence to Britain about the 
middle of the sixteentth century. Its stem 
is smooth and hard, and branches toward the 
top; its leaves are ovate, and slightly spinous; 
its flowers have a vermilion or dark orange col- 
our, and appear in June and July; and its leaves 
are ovate, whitish brown, and about one-fifth of 
an inch in length. It is extensively cultivated 
in the Levant, and in Spain, France, and South- 
ern Germany, and might perhaps be profitably 
cultivated in the fields of some parts of Britain. 
It loves a rich soil of medium porosity, and ought, 
about the beginning of April, to be sown in rows 


_ two feet apart, and afterwards thinned out to 


_ distances of six inches between plant and plant. 


Its flowers, which constitute its chief feature of 
value, are gathered when fully expanded, and are 
dried on a kiln under pressure, and formed into 
small round cakes, for salein the shops; and though 
themselves of a vermilion or deep orange colour, 
they dye numerous shades of colour, from yellow to 
several kinds of red. The flowers are frequently 
mixed up with the styles and stigmas of the saf- 
fron crocus, so as to form a large proportion of 
the substance sold in the shops under the name 
of saffron ; and they are used also, in Spain and 
other countries, for colouring dishes and confec- 
tions. A fixed oil, of inferior value, is obtained 
from the seeds. 

CARTILAGE,—popularly Gristnz. An animal 
substance, nearly or quite identical in chemical 


| composition with coagulated albumen, but smooth, 
white, uniform, minutely fibrous, elastic, harder 


than most other animal substances except bone, 
and serving to give rigidity or tension to mem- 


$a TU 


| 


branous organs, and especially to give elasticity 
and articulated play to the action of bones. It 
possesses little vascularity, and small power of 
vitality, yet undergoes changes consequent upon 
both healthy and morbid action, and is furnished 


with a covering membrane called perichondrium ; - 
but whether, when partially destroyed, it is re- | 
producible by organic secretion is not known. | 


If fresh bones be digested in muriatie acid till 
all the earthy salts contained in them be dis- 
solved, a flexible mass, retaining their original 
figure, and consisting partly of cartilage but 
chiefly of gelatine, will remain; and if this flex- 
ible mass be slowly boiled in water, its gelatine 
will pass into solution, and its cartilage will be 
separated as a residuum. 

Cartilages, as they exist in the animal frame, 
are either articular, non-articular, or temporary ; 
and the non-articular are either attached or un- 
attached. Articular cartilages exist, in the form 
of a layer or tip, at the extremity of every arti- 
culated bone, and are thickest at the point of 
greatest pressure; and they enable the concave 
end of the one bone and the convex end of the 


other to slide easily upon one another, and pre- | 


vent, by their elasticity, all bad effects from fre- 
quent abrasion and concussion. The attached 
non-articular cartilages are situated at the ends 
of non-articulated bones or between immoveably 
joined bonés, as on the sides of the foot and be- 


tween the bones of the ribs; and they give to all | 


such bones a flexibility or power of flexile play 
which they otherwise would not possess. The 
unattached non-articular cartilages give tension 


and rigidity to parts, such as the ears and the | 


larynx, which are unsustained by interior bone. 


Temporary cartilages are succedanea for portions | 


of bones in young animals, and they possess com- 
paratively great vascularity and absorbability, 
and in consequence are easily ossified, or readily 
make way by absorption for the secretive de- 
position of the matter of bones. 
lages of all parts of the horse, and particularly 
of his feet, are more liable to ossification than 


those of any other animal whose cartilaginous | 


history is known; and they always become more 
or less ossified as horses advance in age, so as to 
occasion the stiffness of limb and great difficulty 
of movement by which all old horses are painfully 
and very observably distinguished. Ossification 
of the cartilages of the horse’s foot may occur at 
any period, as a consequence of inflammation 
from bruises or other injuries; and when it takes 
place, it invariably constitutes what is techni- 
cally called an “ unsoundness.” 

CART-LODGE. A small out-house for shelter- 
ing carts from the weather. Carts kept under 
proper shelter when not in use, last far longer 
than if allowed to stand exposed in the yard. See 
the article ImprzmEnts. 

CARUM. See Caraway. 

CARUNCLEH. The fleshy tubercular substance 
at the inner corner of the eye. It directs the 


The carti- | 
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tears into the canal which conveys them to the 
nostril; but it is sometimes so enlarged by in- 
flammatory action as not to allow them to pass ; 
and it should then be treated with the applica- 
tion of warm, emollient lotions to the eye. See 


- the article Ever. 


CARYA. A genus of hardy, deciduous, nut- 
bearing timber-trees, of the walnut-tree tribe. 
Several of the species longest and best known 
were formerly regarded as varieties of one spe- 
cies of walnut-trees, under the popular name of 
hickery-trees; but they are now regarded as so 
many distinct species, and were erected into a 
separate genus by the American botanist Nut- 
tal. About 14 known species, all natives of 
North America, are now comprised in the genus; 
and most of these have been introduced to Great 
Britain. While the filaments of the female flower 
of a walnut-tree are never fewer than seven, and 
often more than seven, those of the female flower 
of a carya are never more than six, and in some 
instances only four. 

The white species of carya, Carya alba, formerly 


JSuglans alba, was introduced to Britain in 1629. 


It usually grows to the height of about thirty or 


| thirty-five feet ; its young shoots are smooth ; its 
| leaves are pinnated, and consist of from three 
| to seven pairs of leaflets, with a terminating odd 
| one; its leaflets are serrated, narrowest at the 


base, and of a pleasant green colour; its flowers 


| are apetalous and inconspicuous, and appear in 


April and May; and its nuts are small, hard, and 
of a white colour. The variety of this species 
called the shagbark, C. a. squamosa, though 
smooth in its young shoots, is covered with a 
rough scaly bark in its stems and its old branch- 
es.—The olive-fruited species or pecca-nut, Carya 
oliveformis—called by Michaux Juglans olivefor- 
mis, and in the Hortus Kewensis Juglans augusti- 
folia—grows to the same height as the white 
species, and is distinguished principally by the 
narrowness of its leaves, and the peculiar form 
and superior delicacy of its nuts. Michaux says 
that the nuts of this species are the finest fla- 
voured of all the walnut-tribe; and he recom- 
mends that shoots of the pecca-nut should, for 
the purposes of fruiting, be grafted on stocks of 
the common walnut-tree-—The pig-nut or hog- 
nut species, Carya porcina, was introduced to 
Britain in 1799. It attains the same height as 
the preceding species, and is esteemed the best 
of the genus for its timber.—The other intro- 
duced species are the woolly, the small-fruited, 
the bitter-nut, the jagged, the furrowed, the 
obcordate, and the compressed-fruited ; and all 
these grow to the height of about thirty feet, 
and produce good timber. 

CARYOCAR. See Burrer-Novr. 

CARYOPHYLLUS. See Crove- TREE and 
CARNATION. 

CARYOTA. A genus of tropical, ornamental 
trees, of the palm tribe. The stinging or torn- 
leaved species, Caryota urens, is the best known, 
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and was introduced from India to Britain in 1788. 
It usually attains a height of about twenty feet, 


and possesses great economical importance in. 


Ceylon and continental India. All the sugar of 
the Cingalese, whether for their own use or for 
exportation, is made from the Caryota urens, the 
Cocus nucifera, and the Borassus flabelliformis ; 
but the greater portion is made from the Caryota, 
and is well known throughout a great part of the 
east under the name of jaggery, and commonly 
sold for one-fourth or one-sixth of the price of 
the cheapest cane-sugar. A very numerous por- 
tion of the population of Ceylon are employed 
either in cultivating the Caryota urens, or in 
manufacturing jaggery from it; and they consti- 
tute a separate caste, under the name of Jagger- 
aros.—The pith of the Caryota is used, in the 
same manner as the Sagus rumphii, the Corypha 
umbraculifera, and one or two other palms, for 
the manufacture of sago. The dark-~coloured 
oval seeds are used by the Mahommedans of In- 
dia as beads. A toddy is prepared from the juice 
of the tree, and used by the natives of Canara 
and Malabar.—Two other species of caryota, the 
mild and the horrid, were introduced to Britain 
in 1820, the former from China, and the latter 
from South America. 
CASCARILLA,—botanically Croton Hleuteria. 
An evergreen, tropical, medicinal shrub, of the 
spurge tribe. It grows wild in Jamaica, St. Do- 
mingo, and the Bahamas, and was introduced 
from the first of these to Britain in 1748. It 
grows only six or eight feet high in our hothouses, 


but attains a height of twenty feet in the West | 


Indies. It is thickly branched at the top; its 
branches, when broken, exude a thick balsamic 
fluid ; its leaves are alternate, cordate, lanceolate, 
and entire; its flowers have a whitish-green col- 
our, and are produced in axillary and terminal 
racemes; and its capsule is trilocular, and contains 
one shining seed. Its bark is the medicinal part ; 
and this is imported from the Bahamas in quilled 
pieces, of about six or eight inches in length, and 
thickly covered with lichens, which give their 
surface a snowy-white appearance. This bark 
has a grateful spicy odour, and a warm, bitter, 
aromatic taste; and is used, in both human phar- 
macy and veterinary practice, as a valuable aro- 
matic and tonic.—Another species of the Croton 
genus, Croton cascarilla, bears the name of cas- 
carilla, but does not share in its officinal honours; 
and this species is smaller than the other, and 
was introduced from South America in 1778. 
CASCHROM. A very rude and primitive in- 
strument of tillage, used in many parts of the 
Hebrides. It is probably the oldest instrument 
of tillage known in Great Britain; and seems to 
be the most rudimental form conceivable of a 
plough. Its name means the crooked foot or 
crooked spade; and the instrument itself has a 
medium character between that of a spade and 
that of a rudimental, one-shafted plough. Its 
shaft or handle is a bough or branch of a tree, 
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about six feet in length, somewhat curved or bent, 
and of sufficient strength to bear the pressure of 
the whole power of a labourer. Its head, or part 
for contact with the soil, is so flattened as to act 
rudely like a mould-board; and is provided, at 
the heel, with a peg on which the workman 
presses his foot, in the application of his power, 
—and, at the point, with a narrow, sharp piece 


of iron, which serves the purpose of a shock or 


share, to penetrate the ground. This simple in- 
strument is worked merely with the hand and 
foot of the labourer, and makes but a pitiful rut 
in the soil; and though it might be useful for 
operating among rocks or between large stones, 
it is monstrously unsuited to the tillage of a free 
field; and, besides doing the work of tillage in a 
most miserable fashion, it involves three times 
the cost per acre of what would be occasioned by 
the plough. Yet, in spite of both expostulation 
and example, it preposterously continues to be 
very generally used in many districts of the He- 
brides. : 

CASEUM, or Caszrn. The basis or proper 
matter of cheese. Caseum is very generally 
identified with the curd of skimmed milk, ob- 
tained by means of rennet, and completely se- 
parated from the whey by washing with water; 
and in this state, it is white, insipid, and inodor- 
ous, insoluble in water, soluble in alkalies, and 
convertible, by means of alcohol, into a fetid 
adipocirous substance, But, by some chemists, 
this curd is believed to hold in combination with 
caseum some acid or earthy salt or other foreign 
substance, on which its insolubility in water de- 
pends; and pure caseum is contended to be a 
viscid body resembling gum or mucilage, inco- 
agulable by either heat or air, soluble in either 
hot or cold water, and obtainable from spontane- 
ous curd, or the curd of naturally souring milk, 
by artificially separating it from some acetic acid 
which it holds in combination. Spontaneous 
curd is washed and digested with water ; as much 
carbonate of potash is added as is sufficient to 
unite with the acetic acid; and the mixture is 
resolved into caseum and acetate of potash. “In 
order to separate the caseum from the accom- 
panying acetate, the solution, after separating 
the cream which collects on its surface by repose, 
is mixed with a little sulphuric acid; and the 
precipitated sulphate of caseum, carefully washed, 
is dissolved in water by means of the smallest 
possible quantity of carbonate of potash. If al- 
cohol is then freely employed, the caseum itself 
is thrown down; but if the solution is mixed 
with about its own volume of alcohol, a deposit 
of sulphate of potash with some curd and cream 
takes place, and the filtered liquor contains 
caseum in a state of great purity.” 

Soluble caseum, when thoroughly evapora- 
ted, has an appearance very similar to gum ara- 
bic, and remains for a long period unchanged, 
and with perfect retention of its solubility in 


water. It is so adhesive that it might be em- 
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ployed as a cement for paper, porcelain, and 
glass ; so nutritive, that it might be made into 
solution with water, flavoured with sugar and 
aromatics, and used for food by invalids; and 
so portable and easily preserved, that it might 
be stored for distant voyages, and employed, in 
mixture with water, sugar, and butter, as a sub- 
stitute for milk. When kept in a moist condi- 
tion, caseum undergoes a kind of fermentation, 
similar to that which takes place in moist gluten; 
but, except for its subjectability to this change, 
it bears, in its insoluble state, a close resemblance 
to albumen,—and in its soluble state, a close re- 
semblance to gum. Caseum, according to the 
analysis of Gay-Lussac and Thenard, consists of 
59°781 per cent. of carbon, 7'429 of hydrogen, 
11409 of oxygen, and 21°381 of nitrogen; and 
when burnt, it yields 6°5 per cent. of its whole 
weight of a white ash, the greater part of which 
is phosphate of lime. The pungency of old 
cheese is ascribed by some chemists toa yellow 
pungent oil, but by most to a peculiar proximate 
principle called caseic acid. 

CASHEW - NUT-TREE,—botanically Anacar- 
diwm. An evergreen, tropical, fruit-tree, of the 
turpentine-tree tribe. It forms a genus of itself, 
and takes for its specific name occidentale. It 
grows wild in both the West Indies and the Hast 
Indies, and has been known in Britain since the 
close of the seventeenth century. In its native 
regions, it usually attains a height of about 
twenty feet ; but in Britain, though easily raised 
from any of its annually imported nuts, it rarely 
attains a height of three feet, and is exceedingly 
difficult to be brought to flower. Its nut or ker- 
nel grows on the apex or exterior of its fruit ; and, 
by this singular habit, gives occasion to the name 
anacardium, which signifies “ without a heart.” 
The fruit is as large as an orange, and is full of 
an acidulous juice, which the Americans often 
mix with their punch. The nut is much broader 
at the end next the fruit than at the other end; 
but is otherwise of the shape and size of a hare’s 
kidney. A thick, black, inflammable, and very 
caustic oil intervenes between the outer shell and 
the skin of the kernel; and this blisters the 
mouth of any person, who incautiously attempts 
to crack the shell with his teeth. The eastern 
specimens of the tree slightly differ from the 
western, and are regarded as constituting a dis- 
tinct variety, under the designation A. 0. indicum. 
The milky juice of this variety stains linen a deep 
and indelible black colour; and the juice of its 
succulent fruit is used as a remedy for diarrhea 
and diabetes, A closely allied species, called by 
Lamarck Anacardium longifoliwm, and by Spren- 
gel Anacardium cassuviwm, constitutes a separate 
genus under the name of Semicarpus,—taking 
for its specific name anacardium, and deriving 
its generic name of semicarpus or “ fruit-marker, ” 
from the marking use which is made of the juice 
of its fruit. 


CASHMERE GOAT, A nobler species of the 
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common goats, descended from the goat of Thi- 
bet, which pastures on the Himalaya. The cli- 
mate in Thibet is subject to sudden changes. 
There is little rain, but much snow, as the cold 
in winter is below the freezing point. Thibet is 
situated at the northern descent of the Himalaya 
mountains, and Cashmere at the southern ; hence 
the latter is a little warmer than Thibet. In 
Thibet, this goat is a domestic animal. It is not 
allowed a very luxuriant pasture. The favourite 
food of these animals is buds, aromatic plants, 
rue, and heath. The people of Thibet give their 
goats, at least once a-week, some salt, which has 
always proved a useful accompaniment to the 
customary food of these animals. If they are 
transferred from their cold, mountainous abode 
into a warmer country, the natural consequence 
follows, that the wool becomes inferior in quan- 
tity and fineness. It grows, also, very slowly in 
the warm part of the year, and more vigorously 
as the cold season approaches. The head of the 
Asiatic goat is large, the horns situated back- 
wards, and somewhat curved, the legs slender. 
The colder the region where the animal pastures, 
the heavier is its fleece. Proper food and care- 
ful tending increase the fineness of the wool. 
Yearlings, as in the case with the Merino sheep, 
afford the finest wool. A full-grown goat yields 
not more than eight ounces. The goats which 
pasture in the highest vales of Thibet have a 
bright ochre colour. In lower grounds, the col- 
our becomes of a yellowish-white, and, still far- 
ther downwards, entirely white. The highest 
mountains of the Himalaya, inhabitable by man, 
contain also a kind of goats with black wool, 
which, in India, and in the mountainous country 
of the goats, obtains the highest price, as a mate- 
rial for shawls. The goats of Thibet and Cash- 
mere have the fine curled wool close to the skin, 
just as the under-hair of our common goat lies 
below the coarse upper-hair. The wool is shorn 
in the spring, shortly before the warm season— 
the time when the animal, in its natural state, 
seeks thorns and hedges in order to free itself 
from the burden of its warm covering. All the 
hard and long hairs are picked out most care- 
fully. The wool, thus purified, is washed, first in 
a warm solution of potash, and afterwards in cold 
water, in which process felting must be carefully 
avoided. It is then bleached upon the grass,.and 
carded for spinning. The shawl-wool is three 
times dyed—before carding, after spinning, and 
in the shawl. The Asiatics avoid spinning the 
wool hard, in order that the shawl may be soft. 
They use a spindle, which consists of a ball of 
clay, with an iron wire attached. The finger and 
the thumb of the spinner are kept smooth by 
steatite powder. A large shawl, of the finest 
quality, requires five pounds of the wool; one of 
inferior quality, from three to four pounds. Main, 
in London, has invented a machine, which spins 
this wool, in a very simple way, finer than can 


be done by the best spindles of Thibet, and, at 


duced into France, and succeeds very well. 
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the same time, of a firmer thread. The flesh of 
the Cashmere goat tastes as well as that of the 
common one; and its milk is as rich, if it is well 
tended. Since 1820, this species has been intro- 
The 
enterprising baron Ternaux ordered 1,289 of these 
goats to be brought to France in 1820, under the 
care of the celebrated professor of Oriental lan- 
guages in Paris, Amadée Joubert. Joubert found 
these goats already spread from Cashmere to the 
Ural, over Bucharia, in Independent Tartary, 
purchased them in the deserts there, and trans- 
ported them over the Volga, along the coast to 
Theodosia, in the Crimea, where they were put 
on board vessels to be carried to France. On the 
voyage, which lasted a long time, a great num- 
ber died: there remained, however, more than 
400 healthy animals, which were sent from Tou- 
lon and Marseilles, partly to the Pyrenees of 
Roussillon, partly to the lime-hills of Provence, 


and to the pastures of Alsatia and Rambouillet. — 


CASINGS. Dryed cow’s dung used for fuel. 

CASSAVA. Two species of evergreen, tropi- 
cal, cultivated shrubs, of the janipha genus and 
spurge tribe. The bitter cassava, or best known 
and most extensively cultivated species, is now 
called. Janipha manihot, and was formerly called 
Jatropha manthot. 
was introduced thence to Britain in 1739. Its 
root is woody, and branches into numerous spin- 


dle-shaped, farinaceous tubers, about fourteen | 


inches in length and four or five inches in maxi- 
mum thickness, and very similar in appearance 


to parsnips; its stem is woody, knotted, and | 


about four feet high ; its leaves are smooth and 
palmated, and increase in breadth to within an 


inch and a half of the top, when they diminish | 


to an acute point; and its flowers have a brown 
colour, and appear in July and August. The 
juice of the tubers is an exceedingly virulent 


poison; it is often used in South America for en- | 


venoming arrows and for purposes of assassina- 
tion ; and it operates with such virulence as to 
destroy life in the course of five or six minutes ; 


yet it operates wholly on the nervous system, and | 


acquires all its poisonousness from the presence of 
a peculiar volatile oil, and can easily be rendered 
innocuous by the application of as much heat as 
will expel its volatile oil; and hence, it is used as 
a chief seasoning of a very favourite soup, which 
the Brazilians call cassarepo. The tubers, even in 
spite of the natural poisonousness of their juice, 
yield the well known tapioca of commerce, and 
afford a highly nutritious food to many thousands 
of the population of South America, and produce 
about six times as much farina from any given 
extent of ground than is usually produced in 
Britain by wheat. 

In a warm climate, upon dry rich soil, the bit- 
ter cassava plant is hardy in habit and very easy 
of culture. After clearing away the shrubs of a 
previous and exhausted plantation, cuttings or 
pieces of shoots are planted; in the course of 
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It is a native of Brazil, and | 


eighteen or twenty months, the roots of these 


attain their full size; and while the plants are 
growing, sedulous care is practised to prevent 
their upward growth, by breaking out their buds. 
Kach plantation usually yields three crops, and 
is then abandoned. The natives, in many in- 
stances, eat the whole tubers, with no other pre- 
paration than roasting in hot ashes; but, more 
generally, they first manufacture them into flour, 
and then bake this into cakes; and, too often, 
they ferment their juice, with molasses, into 
an intoxicating drink. Cassava bread, though 
usually not well relished for a time by foreigners, 
is preferred by the natives and by creoles to all 
other bread; and it is exceedingly nourishing, 
and melts to a jelly in a liquid. The tapioca of 
commerce is manufactured from the tubers in a 
manner which converts a considerable portion of 
their starch into amidine; and it is chemically 
identical with pure potato-starch, modified in a 
certain manner and to a certain extent with 
heat. 

The sweet cassava, Janipha leflingii, formerly 
Jatropha janipha, was introduced to Britain from 
Carthagena in 1820. It in all respects very 


| closely resembles the bitter cassava in appear- 
| ance; and is principally distinguishable by the 


absence of poisonous volatile oil. Even its tubers 
have no perceptible organic difference, except a 
tough ligneous fibre which runs through their 
heart ; and they are used for precisely the same 
alimentary purposes ‘as those of the bitter cas- 
sava ; yet, in spite of their innocuousness, are far 
less extensively in favour. Might not both of 
the cassavas be so cultivated in British posses- 
sions, within and near the tropics, as to afford to 
our home market a large and chief supply of as 
delicate a farina as that of prime arrow-root ? 

CASSIA. An extensive genus of yellow-flow- 
ering plants, principally tropical shrubs, of the 
ceesalpinia division of the leguminous order. Up- 
wards of two hundred species are known to 
botanists ; and more than one half of these have 
been introduced to Great Britain. About twenty 
of the introduced species are annuals, four are 
biennials, two are perennial herbs, and nearly all 
the others are evergreen shrubs. Seven or eight 
are medicinal; and the greater number are orna- 
mental. But additional to these are five or six 
species, mostly medicinal evergreen trees, which 
formerly belonged to the genus cassia, but are 
now included in the genus cathartocarpus. 

Three species of cassia, C. obovata, C. lanceolata, 
and C. ttalica, produce the well-known cathartic 
senna leaves of the drug shops. See the article 
Sznna.—The fistula species, C. fistula, now called 


Cathartocarpus fistula, is an evergreen tree of 


Kgypt, Hindostan, and the West Indies. Its stem 
is thick, about forty or fifty feet high, covered with 
a soft cineritious bark, and much branched at the 
top ; its leaves are pinnated, and consist of six 
pairs of ovate, undulated, pointed, peduncled 
leaflets ; its flowers have a golden colour, and are 
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produced in long pendent, terminal spikes, and 
appear in June ; its pods are dark-brown, woody, 
cylindrical, almost an inch thick, and nearly two 
feet long ; and its seeds are smooth, shining, yel- 
lowish, and oval, and lie imbedded in a soft black 
pulp. The pulp around the seeds is medicinal, 
and has long been known in British pharmacy as 
the chief ingredient in the electuary or confec- 
tion of senna. It is viscid, and has a sweet mu- 
cilaginous taste, and a somewhat sickening odour; 
and was supposed by Vauquelin to contain sugar, 
gelatin, gluten, mucus, resin, extractive, and col- 
ouring matter. Its chief use is as a gentle laxa- 
tive to children. 

The winged species, C. alata, is a native of both 
the West and the East Indies, and was introduced 
from the former to Britain in 1731. It has an 
ornamental appearance, and usually attains a 
height of twelve or fourteen feet. Its broad 
leaves, gathered fresh, bruised, and rubbed upon 
the part affected, are regarded in India as a cure 
for ringworm ; and the juice of the leaves, mixed 
with lime juice, is believed to be still more effica- 
cious.—The eared species, C. auriculata, is a com- 
mon jungle shrub of India, and was first brought 
to Britain in 1777. It carries very beautiful 
yellow flowers, and is usually about four feet 
high. Its small, flat, heart-shaped, pleasant-tasted 
seeds are used, in the medical practice of India, 
as refrigerants and attenuants; and when re- 
duced to fine powder, are blown into the eyes as 
a cure for ophthalmia. Both the bark of the stem 
and the whole substance of the small unpeeled 
branches, are used for tanning leather, particu- 
larly out of neat skins——The sophora species, 
C.. sophora, was introduced to Britain from India 
so early as about the middle of the 17th century. 
It usually grows about four feet high, and blooms 
from July till September. Its leaves are nearly 
three inches long; and the juice of these and of the 
root, when mixed with lime juice, is medicinally 
used in India for the same purposes as the juice 
of the winged species.—The Tora species, C. tora, 
is an ugly annual of India, growing a yard high, 
and flowering in August. Its leaves are mucila- 
ginous, pleasant-tasted, and gently aperient; and | 
are used in India as a remedy for the feverishness 
which accompanies dentition in children. Its 
seeds are liver-coloured and slightly compressed ; 
and are used in preparing a blue dye, which is 
usually fixed with lime water.—The Tarantan 
species, C. tarantan, an evergreen undershrub of 
twenty inches in height, introduced from Cuma- 
na,—Richard’s species, C. Richardiana, an ever- 
green undershrub of the same height as the 
preceding, introduced also from Cumana,—the 
ciliated species, C. ciliata, an evergreen under- 
shrub of a foot in height, introduced from Cuba, 
—the humble species, C. humilis, a biennial of a 
foot in height, introduced from South America, 
—the ciliated-leaved species, C. ezliaris, a bien- 
nial of a foot in height, introduced from India,— 
and the five-angled species, C. pentagona, a bien- 
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nial of a foot in height, introduced from Peru,— 
all possess an acknowledged and well-known 
character as medicinal plants. 
CASSIA,—botanically Cinnamomum Cassia. 
An evergreen, tropical tree, of the laurel tribe. 
It has, on the one hand, been very often ranked 
as a true laurel ; and, on the other, has sometimes 
been regarded asa mere variety of the cinnamon- 
tree; but now it is generally regarded as a dis- 
tinct species of the cinnamon genus. It is a na- 
tine of Ceylon, Malabar, Sumatra, and Java, and 
was introduced from the first of these countries 
to Britain in 1763. Its stem rises to the height 
of about fifty feet, and sends out, almost from 
the bottom, large, spreading, horizontal branches ; 
its leaves are smooth, green above, pale grey 
below, elliptical, pointed, entire, narrow, and from 
four to six inches long; its flowers are small, white, 
and monopetalous, and are produced in axillary 
clusters, and appear from May till September; 
and its fruit is a black, longish-ovate berry, con- 
taining a bitterish pulp. The cuticle or outer 
bark and the hexagonal fleshy receptacle of the 


seed, are the well-known cassia-bark and cassia- 


buds of commerce, possessing the same proper- 
ties as cinnamon bark, but in a less powerful de- 
gree. Yet though the cassia-tree is quite a dis- 
tinct plant from the cinnamon-tree, most or even 
all of the cassia-bark and cassia-buds of com- 
merce are probably the produce of the latter, 
either badly harvested or from inferior trees. 
See the article Cinnamon. 

CASSINE. Several groups of shrubs, partly of 
the honeysuckle family, but chiefly of the staff- 
tree tribe. The Cassioberry bush, or bastard 
cassine, Viburnum cassinoides, is a native of Vir- 
ginia, and has long had a place in the shrubberies 
of Britain. Its stems rise, in groups of three or 
four, to the height of about ten feet ; its branches 
are numerous, and grow from the lower as well 
as the upper parts of the stems, so as to produce 
a thoroughly bush-like appearance ; its leaves are 
opposite, oblong, lanceolate, and serrated, and 
are so long in falling as to give the shrub a char- 
acter intermediate between deciduous and ever- 
green; and its flowers have a white colour, and 
are produced in bunches from the sides of the 
branches, and appear in the end of July, and are 
succeeded by red berriesin autumn. This plant, 
when grown in the open shrubberry, requires a 
naturally warm and dry soil, and a thoroughly 
sheltered situation. An infusion of its leaves is 
exceedingly bitter, and is said to act efficaciously 
as a tonic. The dried leaves have sometimes 
been mistaken for those of the Paraguay or South 
Sea tea. 

The Cassine holly, Zlex Cassine, is a native of 
Carolina, and was introduced thence to Britain 
in 1726. It is an evergreen shrub of ten or 
twelve feet in height, and is so branched from the 
ground upward as to have a sort of pyramidal 
outline; its leaves are alternate, lanceolate, and 
similar in colour and texture to those of alater- 
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nus; its flowers are white, and grow in close 
whorls round the branches, and appear in Au- 


gust ; and its berries are bright red, and continue | 


through most of the winter, and combine with 
the leaves to produce a very ornamental appear- 
ance. This plant may, with careful rearing and 
good management, grow in the open shrubberies 
of the south and centre of England. Its leaves 
have gently narcotic properties, yet, in certain 
doses, operate either as tonics or as emetics; they 
were long used by the American Indians as a 
panacea and universal preservative ; and they are 
supposed to be the Paraguay or South Sea tea, 
which the Jesuits of a former period turned to 
most lucrative account by exporting in large 
quantities from the southern parts of South 
America. Another species of Caroline holly is 
exceedingly similar to the Cassine holly, but 
smaller, and has the name of Dahoon. 

Seven species of plants of the staff-tree tribe 
constitute the genus Cassine. All the species are 
ornamental, white-flowering, evergreen shrubs, 
and have been introduced to Great Britain; and 
most are natives of the Cape of Good Hope, and 


are there popularly known as Hottentot cher- | 


ries. Maurocenis’ species, Cassine Mauwrocenia, 
was introduced to Britain in 1690; and usually 
grows here to the height of about five feet. Its 
stem is woody, strong, and covered with a pur- 
plish bark; its branches are numerous and stiff; 
its leaves are opposite, dark-green, very thick, 
entire, about two inches long, and nearly two 
inches broad ; its flowers are produced in clusters 
from the sides of the old branches, and appear in 
July and August; and the fruit is a dark purple 
berry, and ripens in winter. The Cape-phillyrea 
species is only about a foot high; each of two 
otner Cape species is about two feet high; the 
tall species from Nepaul is nearly twenty feet 


high; and the remaining two species are about 


the same height as Maurocenis’. 

CASSIOBERRY. See Cassine. 

CASSYTHA. A small genus of tender para 
sitic plants, of the laurel tribe. 
cies, Cassytha filiformis, is a curious native of 
India, growing a yard high, and carrying white 
flowers from April till August. Its leaves are 
used by the Brahmins of the Madras presidency 
for seasoning buttermilk. An ornamental spe- 
cies was recently introduced from New Holland. 

CAST. A swarm or flight of bees. 

CASTANEHA. See Curstyvut. 

CAST-IRON. In our article Iron, a general 
account will be given of the first production or 
reduction, as it is called, of iron from its ore, and 
of the kind of metal produced, which, owing to 
its being very hard, viscid, and incapable of flow- 
ing freely, is unfit for making castings in iron. 
The first running of the iron is called crude or 
forge tron, because it has not been refined, but is 
in a proper state for the forge or mill, where it 
is converted into bar-iron, for which it is well 
suited as containing very little carbon. Now, 


The filiform spe- | 


| into foundry pigs. 


CASTING. 


‘iron for casting, or fowndry cron as it is called, 
, becomes good and soft in proportion as it receives 


a higher charge of carbon, consequently, a com- 
pletely opposite process must be used to obtain 
this iron and bar-iron; the one having :to be 
charged with carbon, while the other has to be 
deprived of it. Accordingly, instead of remelt- 
ing the forge-iron in a furnace where it is ex- 
posed to air and heat only, without contact with 
the fuel, as is done to make bar-iron,—it must 
be remelted for making foundry iron in close mix- 


| ture with the fuel, and with as little exposure to 


air as possible; and it accordingly undergoes this 
melting, in which it absorbs an additional quan- 
tity of carbon, after which it is tapped and cast 
The name of pig-vron is very 
generally applied in all countries to those straight 
bars, of about four feet in length, in which iron 
for casting is sold. The iron, when it first runs 
from the furnace, is received into a round-bot- 
tomed trough or gutter made in sand, from one 
side of which a number of similar troughs are 
formed at right angles to the first, and three or 
four inches apart, the whole being truly level, 
and open to common communication, so that 
when the first or principal gutter fills with fluid 
iron, all the others will fill also, and the quantity 
of iron when so cast and taken up, resembles an 
immense comb with coarse teeth. These teeth 
are knocked off close to their junction with the 
transverse piece, and then become pigs of iron; 
while the cross piece, which is always larger and 


|| more irregular than the others, is called the sow. 


Pig and sow iron are always sold together; but 
the sow often contains impurities on the furnace, 


| and is not so much esteemed as the pigs. 


CASTING. Iron, as well as brass, and other 
metals which melt at temperatures above igni- 
tion, is cast in moulds made of sand. The kind 
of sand most employed is loam, which possesses 
a sufficient portion of argillaceous matter to ren- 
der it moderately cohesive when damp. The 
mould is formed by burying in the sand a wooden 
pattern, having exactly the shape of the article 
to be cast. Thesand is most commonly enclosed 
in flasks, which are square wooden frames, re- 
sembling boxes, open at top and bottom. If the 
pattern be of such form that it can be lifted out 
of the sand without deranging the form of the 
mould, it is only necessary to make an impres- 
sion of the pattern in one flask; and articles of 
this kind are sometimes cast in the open sand 
upon the floor of the foundry. But, when the 
shape is such that the pattern could not be ex- 
tracted without breaking the mould, two flasks 
are necessary, having half the mould formed in 
each. The first flask is filled with sand, by ram- 
ming it close, and is smoothed off at the top. 
The pattern is separated into halves, one-half be- 
ing imbedded in this flask. A quantity of white 
sand, or burned sand, is sprinkled over the sur- 
face, to prevent the two flasks from cohering. 
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the first, having pins to guide it; the other half 
of the pattern is put in its place, and the flask is 
filled with sand, which, of course, receives the 
impression of the remaining half of the pattern 
on its under side. After one or more holes are 
made in the top, to permit the metal to be poured 
in, and the steam and air to escape, the flasks are 
separated, and the pattern withdrawn. When 
the flasks are again united, a perfect cavity, or 
mould, is formed, into which the melted metal is 
poured. The arrangement of the mould is, of 
course, varied for different articles. When the 
form of the article is complex and difficult, as in 
some hollow vessels, crooked pipes, &c., the pat- 
tern is made in three or more pieces, which are 
put together to form the mould, and afterwards 
taken apart to extract them. In some other 
irregular articles, as andirons, one part is cast 
first, and afterwards inserted in the flask which 
is to form the other part. The metal for small 
articles is usually dipped up with iron ladles, 
coated with clay, and poured into the moulds. 
In large articles, such as cannon, the mould is 
formed in a pit dug in the earth near the 
furnace, and the melted metal is conveyed to 
it in a continued stream, through a channel 
communicating with the bottom of the furnace. 
Cannon - balls are sometimes cast in moulds 
made of iron, and, to prevent the melted metal 
from adhering, the inside of the mould is cov- 
ered with powder of black lead. Rollers for 
flattening iron are also cast in iron cases. This 
method is called chill casting, and has for its ob- 
ject the hardening of the surface of the metal, 
by the sudden reduction of temperature, which 
takes place in consequence of the superior con- 
ducting power of the iron mould. These rollers 
are afterwards turned smooth in a powerful lathe, 
which has a slow motion, that the cutting tool 
may not become heated by the friction. 
CASTING IN PLASTER. Copies are most 
frequently taken, both from new models, and 
from old statues, by casting them in plaster. For 
this purpose, a mould in plaster is first made from 
the surface of the statue or figure itself ; and this 
mould is afterwards used to reproduce the figure 
by casting. Plaster is prepared for use by pul- 
verizing common gypsum, and exposing it to the 
heat of a fire until its moisture is wholly expelled. 
While in this dry state, if it be mixed with water, 
to the consistence of cream or paste, it has the 


property of hardening in a few minutes, and | 


takes a very sharp impression. The hardness 
afterwards increases by keeping, till it approaches 
the character of stone. Moulds are formed in the 
following manner :—The statue, or figure to be 
copied, is first oiled, to prevent it from cohering 
with the gypsum. A quantity of liquid plaster 
sufficient for the mould is then poured on, imme- 
diately after being mixed, and suffered to harden. 
If the subject be a bass-relief, or any figure which 
can be withdrawn without injury, the mould may 
be considered as finished, requiring only to be 


| The second flask is then placed upon the top of 
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surrounded with an edging. But, if it be a 
statue, it cannot be withdrawn without breaking 
the mould; and, on this account, it becomes ne- 
cessary to divide the mould into such a number 
of pieces as will separate perfectly from the ori- 
ginal, These are taken off from the statue, and, 
when afterwards replaced, or put together with- 
out the statue, they constitute a perfect mould. 
This mould, its parts having been oiled, to pre- 
vent adhesion, is made to receive a quantity of 
plaster, by pouring it in at a small orifice. The 
mould is then turned in every direction, in order 
that the plaster may fill every part of the surface; 
and, when a sufficient quantity is poured in to 
produce the strength required in the caste, the 
remainder is often left hollow, for the sake of 
lightness, and economy of the material. When 
the cast is dry, it is extricated by separating the 
pieces of the mould, and finished by removing 
the seams and blemishes with the proper tools. 


| If the form or position require it, the limbs are 
| cast separately, and afterwards cemented on. 


Moulds and busts are obtained in a similar man- 


_ ner from living faces, by covering them with new 


_ plaster, and removing it in pieces, as soon as it 


_ becomes hard. 


It is necessary that the skin of 


_ the face should be oiled; and, during the opera- 


he 


_ through tubes inserted in the nostrils. 


_ could not be removed without violence. 
small and delicate impressions in relief, melted 
| sulphur is sometimes used ; also a strong solution 
| of isinglass in proof spirit. 


tion, the eyes are closed, and the person breathes 
Elastic 
moulds have been formed by pouring upon the 


_ figure to be copied a strong solution of glue. 
_ This hardens upon cooling, and takes a fine im- 


pression. It is then cut into suitable pieces, and 


| removed. The advantage of the elastic mould 


is, that it separates more easily from irregular 
surfaces, or those with uneven projections and 
under - cuttings, from which a common mould 
For 


Plaster casts are 
varnished by a mixture of soap and white wax 
in boiling water. A quarter of an ounce of soap 
is dissolved in a pint of water, and an equal 
quantity of wax afterwards incorporated. The 
cast is dipped in this liquid, and, after drying 
a week, is polished by rubbing with soft linen. 
The surface produced in this manner approaches 
to the polish of marble. When plaster casts are 
to be exposed to the weather, their durability is 
greatly increased by saturating them with lin- 
seed oil, with which wax or rosin may be com- 
bined. When intended to resemble bronze, a 
soap is used, made of linseed oil and soda, col- 
oured by the sulphates of copper and iron. Walls 
and ceilings are rendered water-proof in the same 
way. 

CASTING A FCITUS. See Azorrron. 

CASTING A HORSE. The forcing of a horse 
to the ground, in order to subject him to a sur- 
gical operation. It is attended with numerous 
and important risks; and on account of these, it 


| has been wholly discontinued by some practition- 


CASTOR-OIL. 


ers, and ought not, in any case, to be practised 
unless when the restraints of the twitch and the 
side-line are insufficient. The best means for 
casting are the patent hobbles of Mr. Bracy 
Clark; as improved by Mr. Budd; and when these 
are cautiously and skilfully employed, no danger 
whatever may be incurred. A capacious space 
should be selected, and should be thickly littered 
with straw; the hobbles should be attached in 
an order beginning with the forefoot of the op- 
posite side to that on which the animal is to be 
thrown; the legs ought to be drawn as closely 
together as possible, but with such slowness and 
caution as not to alarm the animal; the head 
should be held by a strong snaffle bridle; the 
hinder part should be superintended by an as- 
sistant ready to direct the fall; and then, if all 
the assistants act in concert, they may, by one 
quick and dexterous drawing of the rope, so 
softly capsize the animal as neither to give him 
the slightest shock, nor afford him power to hurt 
himself by struggling. The instant he is thrown, 
the rope must be fastened ; and during the whole 
time of his being down, his head must be held 
fast. Care must be used, however, that he fall 
and lie in such a posture as to have perfect free- 
dom of respiration. 

CASTOR-OIL. The Palma-christi or castor-oil 
plant— Ricinus communis—is a native both of the 
Kast and West Indies, and has a stem from 5 to 15 
or 16 feet in height, and large, bluish-green leaves, 
divided into 7 lobes, serrated and pointed, the 
foot-stalks long, and inserted into the disk. The 
flowers are produced in a terminating spike, and 


the seed-vessels are covered with spines, and con- | 
tain three flattish, oblong seeds. Itis to the seeds | 
of this plant that we are indebted for the drug | 
It is now often prepared by | 
pressing the seeds in the same way as is prac- | 
The oil thus obtained | 
is called cold expressed or cold drawn. But the | 


called castor-oil. 
tised with oil of almonds. 


mode chiefly adopted in the West Indies is first 
to strip the seeds of their husks or pods, and then 
to bruise them in mortars. 


oil which they contain rises to the surface. This 
is carefully skimmed off, strained, to free it from 
any accidental impurities, and bottled for use. 
The oil which is obtained by boiling is considered 
more mild than that procured by pressure, but it 
sooner becomes rancid. The mildest and finest 
Jamaica castor-oil is very limpid, nearly colour- 
less, and has scarcely more smell or taste than 
good olive-oil. Many people, however, have so 
great an aversion to castor-oil, even in its purest 
state, that they do not take it without great re- 
luctance. The uses of castor-oil in medicine are 
well-known. 
amount to a pint or even a pint and a-half; and, 
besides being expensive, is,of uncertain and some- 
times dangerous operation. In most other do- 
mestic animals, however, as well as in man, it 
acts as a mild purgative. 


Afterwards they are | 
tied in linen bags, and boiled in water until the | 


A dose of it to a horse requires to 


CASTRATION. 


CASTRATION. The gelding of male animals 
and the spaying of females, so as to deprive both 
of their power of reproduction. Emasculation, 
or the castrating of male animals, is a very an- 
cient practice, and approves itself to all civilized 
nations as a most powerful means of modifying 
both the temper and the physical constitution. 
A castrated horse, though deprived of the great 
strength and the lofty bearing of his natural 
character, is deprived also of its ungovernable- 
ness and furor; and he becomes similar to the 
mare in mildness and docility, loses his liability 
to several serious diseases, acquires many and 
thorough adaptations to the uses of man, and— 
except for the one purpose of propagating his 
species—is at least ten times more valuable than 
if he had not been castrated. “It certainly,” re- 
marks Delabere Blaine, “is very poetical to la- 
ment the degradation of this noble animal; but 
the finest flight of imagery on one’s tomb, after 
being worried to death by a stallion, would not 
repay the loss of riding through life on a temper- 
ate gelding.” Equally obvious advantages, though 
of a different kind, result from the castrating of 
male calves, male lambs, and male swine. 

The colt of the common farm-horse is, in most 
instances, at the fittest time for castrating when 
in his fourth or fifth month ; but other colts may 
be best castrated at ages ranging from four 
months to eighteen, according to their breed, 
their health, and the purposes for which they are 
destined. Any season of temperate heat, dry 
weather, and freedom from the attacks of flies is 
suitable; and this, in general, can be best com- 
manded late in spring or early in autumn. The 
operation, except in extraordinary circumstances; 
ought to be performed only by a veterinary sur- 
geon. Theold and still most common method is 
to open both sides of the scrotum, to cut off the 
testicles, and apply the cautery. Another and 
brutal method, called twitching, is to make a 
tight ligature round the bag between the tes- 
ticles and the belly, and to allow this to remain 
till, as a consequence of the stoppage of the cir- 
culation and the death of the parts, the testicles 
drop off. A third method is simple excision of 
the testicles; but this tends to send inflamma- 
tory action into the abdomen, and to induce 
fatal peritonitis. A fourth and new method, 
likely to come speedily into general practice, is 
called the operation of torsion: an incision is 
made into the scrotum; the vas deferens is ex- 
posed and divided; the artery is seized, and 
twisted six or seven times round, with a pecu- 
liarly formed pair of forceps; and, when the for- 
ceps are withdrawn, the coils continue on the 
artery, no blood flows, the testicle is removed, 
and no sloughing or other danger ensues. 

The most suitable time for castrating male 
calves is early in the second month; and a time 
nearly as suitable may be found at any period 
thence till the close of the third month. An old 
mode was simply to make a tight ligature with 
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whipcord round the scrotum, till the parts mor- 
tified and either were cut away or dropped off. 
The mode now commonly practised, is to start 
each testicle through an incision of its covering, 
to tie a ligature round the connecting blood-ves- 
sels so as to stop the circulation, and to detach 
the started testicles by such a division of the cord 
that the part of it which remains may immedi- 
ately retract into the scrotum. A barbarous 
modification of this method is to seize the started 
testicle, and pull it with sufficient violence to 
break asunder the connecting cord. “It is cer- 
tain,” remarks Youatt, “that when a blood-vessel 
is thus ruptured, it forcibly contracts, and very 
little bleeding follows; but if the cord breaks 
high up and retracts into the belly, considerable 
inflammation has occasionally ensued, and the 
beast has been lost. This tearing of the cord 
may be practised on smaller animals, as pigs, or 
lambs, or rabbits; the vessels are small, and there 
is but little substance to be torn asunder; but 
even there the knife, somewhat blunt, will be a 
more surgical and humane substitute.” The me- 
thod by torsion is likely to come into as speedy 
and general use with calves as with colts. 

The most suitable tinie for castrating male 
lambs is as soon as the testicles can be laid hold 
of, or from the tenth till the fourteenth day. No 
one week or day of the season should be set apart 
for the purpose; but on every third or second or 
even successive day, as many lambs should be 
operated upon as are of the proper age. The 
usual method of the operation has been already 
hinted, and does not need to be explained. A 


nasty practice of many shepherds—one which 


even Hogg recommends—is to separate the cord 
with the teeth ; and this, besides being both abo- 
minable and cruel, may be easily superseded by 
the use of a blunt knife. In some years, an al- 


most unaccountable mortality follows the castrat-_ 


ing of lambs; and the following precautions are 
suggested by Hogg, as the result of his extensive 
observation and experience :—“ Care should be 
taken that it be performed at a time when the 
air is free of electrical fire. Heating of them, 
too, is often very fatal; and the operator must, 
by all means, abstain from spirituous liquors. 
When the lambs are very fat and strong, some 
farmers anoint the two vacuities in the scrotum 
with oil of turpentine; one standing with a vial, 
and anoints with a feather every lamb before it 
is set away. This is a severe remedy, but it isa 
sure one, as it repels the effects of the electrical 
matter on the inflamed parts. It, however, stops 
the growth of the lambs for a fortnight; there- 
fore, if the folds are clean around, the weather 
not sultry, and the lambs gently used, there is no 
great risk without it.”—Blaine’s Veterinary Art. 
—Youatt on the Horse——Clater’s Cattle Doctor.— 
Youatt on Cattle—Mackenzte on Sheep —Hogg on 
Sheep. 

CASUARINA. A genus of small, ornamental, 
evergreen trees, of the amentaceous order. It 
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CATABROSA. 


takes its name from the supposed resemblance of | a shorter, thicker tail, and, indeed, would seem 


the branches of its trees to the feathers of the 
cassowary. Nearly a dozen species were intro- 
duced to Britain during the 50 years preceding 
1825; one of these, the muricated, was brought 
from India, and all the others from Australia and 
Polynesia; three, the glaucous, the knot-flowered, 
and the equisetum-leaved, produce the male and 
the female flowers on the same plant, and the others 
produce them on different plants; two, the four- 
valved and the most slender, attain heights of 
respectively about twenty and about twelve feet, 
and all the others usually grow to the height of 
about sixteen feet. 

CAT. A well-known domesticated, carnivor- 
ous quadruped, whose attachment appears to be 
rather to the dwellings than the persons of her 


| protectors ; in which respect her conduct is very 


opposite to that of the dog, whose alliance with 
man is founded upon disinterested, personal at- 
tachment, not to be affected by changes of place 
or fortune. Her youthful sportiveness, beautiful 
fur, and gentle demureness of manner in after 
life, dispose mankind to regard the animal with 
kindness ; but the most persevering attempts to 
cultivate her good dispositions are followed with 
such slight success, and met with so much of de- 
ceit and ingratitude, as to weary the patience of 
the most benevolent. The cat is capable of show- 
ing considerable fondness for an individual. but 
never appears to confide fully, even in the warm- 
est demonstrations of kindness. Her treacherous 
calmness of disposition needs but slight provoca- 
tion to be changed to vengeful malignity. When 
hurt, or much alarmed, she is ready to attack 
her best benefactor with as much fury as a stran- 
ger. Being highly sensitive, and fond of ease, 
the cat evinces little anxiety, except for the con- 
tinuance of her enjoyment, and is ever prepared 
to seek more comfortable quarters, whenever the 
condition of her patrons may render a movement 
politic. At what period cats became inmates of 
human habitations, it is scarcely possible, at this 
period, to determine. Beyond doubt, their use- 
fulness in destroying rats, mice, and other small 
animals, first introduced them to notice. The 
first mention we find made of them, in profane 
history, is by Herodotus, the father of historians, 
in his account of Egypt. He speaks of them as 
diminishing the vermin infesting human dwell- 
ings ; states some of the Egyptian superstitions 
relative to them, as well as some observations 
upon their breeding, dispositions, &c. The cele- 
brated naturalist Temminck, in his excellent 
monography of the genus felvs, adduces strong 
reasons for believing that the cat was originally 
domesticated in Egypt, and that the gloved-cat, 
F. maniculata—the chat ganté of Southern Africa 
—is, in all probability, the original stock of the do- 
mestic cat. Its strong resemblance in size, pro- 
portions, &c., renders this opinion more accept- 


able than that which attributes the origin to the 


common European wild-cat, which is smaller, has 


rather to be the domestic cat returned to the 
savage state, than its original stock. The sub- 
tlety and circumspection of the common cat are 
evinced by all its habits and movements; and 
the observation of this disposition has obtained 
for it the name it bears in most of the living 
languages of Europe. In Latin it was called cat- 


us, from the adjective signifying cunning, wary, | 


subtle, &c. From this name catus, we have the 
English cat, the German katze, the French chat, &c. 
The domestic cat belongs to a genus—felis— 


better armed for the destruction of animal life | 
The short and pow- 


than all other quadrupeds. 
erful jaws, moved by vigorous muscles, are sup- 


plied with most formidable trenchant teeth ; | 
a cunning disposition, combined with noctur- | 


nal habits and much patience in pursuit, gives 
them great advantages over their prey; and 


their keen lacerating claws, which are always | 


preserved in the most acute state by the peculiar 
arrangement that keeps them concealed when 
not in use, enables them to inflict a death-blow 


on their victims with as much certainty as ease. | 
The cat, in a degree, partakes of all the attributes — 
of her race,—lies in ambush for her prey, and | 
seizes it by a sudden leap,—plays with her cap- | 
tives before putting them to death,—and does © 
not limit her destruction to the mere gratifica- | 
Cold and wet are disagreeable | 


tion of appetite. 
to the cat, and electricity is especially feared by 


SS 


her: advantage may be taken of the latter cir- | 


cumstance to avert the troublesome visits of the 
animal. After having once received a shock 
from a Leyden vial, but little apprehension need 
be entertained of the cat’s return to the same 


place. Of various aromatic substances, as catnep | 
or catmint, &c., puss is remarkably fond ; and | 
the odour of valerian appears to throw her into | 


an ecstasy of pleasure. 


The food of the cat, in a | 


state of domestication, is necessarily very various, | 
but always of flesh or fish, if it can be obtained. | 
A desire to possess herself of the latter article of | 
diet, proves one of the strongest temptations to — 
theft that the cat is exposed to: in fact, it takes | 
a very severe education to make her any better — 


than a thief under any circumstances. 


The cat | 


is remarkable for the fetor of its eructations, as _ 


well as the powerfully offensive and phosphorus- | 
But, personally, it | 


like odour of its urine, &c. 
is a very cleanly animal, avoiding to step in any 
sort of filth, and preserving its fur in a very neat 
condition. Of its habits, when well taken care 
of and much petted, it cannot be necessary to 
speak here, as they are universally known. 


brings forth from three to six at a litter, which 
remain blind for nine days. 
CATABROSA,—popularly Whorl grass, or Food 
grass. A small genus of aquatic grasses, of the 
glyceria tribe. Only two species are known, the 
aquatic and the greenish ; and they take their 
name of catabrosa, signifying “food,” from the 


The | 
cat goes with young for sixty-three days, and — 


| ATRA. 


CATALEPSY. 


keen relish which cattle and water-fowl show for 
their foliage. Their root is fibrous and peren- 
nial; their culm, in its lower part, is decumbent 
and strikes root at the joints,—in its middle part, 
is oblique,—and in its upper part is erect; the 
young leaves and the portions of the culm which 
are covered by the sheaths of the leaves, are very 
tender, and have a sweet liquorice-like taste; 
the leaves are broad and long, and terminate 
abruptly at the point; the panicle is upright, 
and has horizontal, whorled, spreading branches; 
and the glumes are unequal, membranaceous, and 
broadly ovate, and contain two beardless florets, 
of much greater length than themselves.—The 
aquatic species, Catabrosa aquatica, grows natur- 
ally in Britain, in such rivulets, marshy ponds, 
and other situations as are usually inhabited by 
the floating glyceria. It is called by Sowerby 
and Smith, and by older botanists, Avra aquatica, 
and has already been partly noticed in our article 
It closely resembles the floating glyceria 
in general habit; but differs in the stiff branch- 
ing form of its panicle, and in containing only 
two florets in its spikelets, while glyceria con- 
tains from five to eleven. This sweet and deli- 


| cious grass thrives well on some of the irrigated 


meadows in the vicinity of Edinburgh ; and might 


| be very advantageously made part of the herbage 
|, of all irrigated meadows.—The greenish species, 


Caiabrosa viridula, grows to only two-thirds of 
the height of the aquatic species, and usually 


| flowers about a month later. 


CATALIPSY. A spasmodic disease, by some 
regarded as a species of tetanus. It affects the 
whole body, so as to render it immoveable, as if 


dead. Tetanus differs from catalepsy in its sub- 


jects and causes. Females are most liable to the 
last, while the first is equally produced in both 
sexes by appropriate causes. Tetanus is most 
frequently produced by punctured wounds of 
tendinous textures, and most readily in hot wea- 
ther. Sometimes, however, it occurs, like cata- 
lepsy, independently of wounds. The spasm is 
more limited in tetanus; sometimes being most 
severe in the muscles of the face, producing lock- 
jaw ; now it attacks the muscles of the trunk, on 
the fore part, and now the muscles of the back 
part, producing curvature of the trunk back- 
wards. During all this, the natural temperature 
may remain, the pulse be perfectly natural, and 
the senses unimpaired. Under the most active 


| and varied treatment, tetanus has always been a 


very fatal malady.—Catalepsy is a universal spas- 
modic disease of the organs of locomotion. The 
body remains in the position in which it may 
have been when attacked with the fit, and the 
limbs preserve any situation in which they may 
be placed. The senses are obliterated, and the 
mind totally inactive, nothing being able to 
rouse the patient. The pulse and temperature 
remain natural. The fit is of uncertain length ; 
according to some writers, not lasting more than 


a quarter of an hour, though known by others to 
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be much longer. This disease is an obstinate 
one, and is very liable to recur, even when the 
patient seems in the least respect liable to a re- 
currence. It is, for the most part, a consequence 
of some other disease. This may be a local affec- 
tion ; but it more frequently occurs in a generally 
enfeebled constitution, induced by some grave 
malady, or one which has been caused by the 
gradual operation of unobserved morbid causes. 
CATALPA. A small genus of magnificent or- 
namental trees, of the trumpet-flower tribe. 
syringa-leaved species, Catalpa syringifolia, is a 
native of Carolina, and was introduced to Britain 
in 1726. It attains a height of forty feet in 
America, but seldom more than seven or eight in 
England; yet when raised from seed, and not 
from layers, it can rise to nearly its natural 
height on our lawns; and as it has an upright 
stem and very superb foliage, it might figure as 
a magnificent standard in many a sheltered 
opening. Next to the magnolia grandiflora, it is 
the most gorgeously flowering tree which has 
ever been introduced to the shrubberies or plea- 
sure grounds of Britain; and it will grow in al- 


most any soil, and produce a gate post which | 


will last through two or three lifetimes. Its 
timber is a deep yellow, and probably as durable 
as that of the locust-tree; its bark is smooth and 
brown ; its leaves are cordate, about half a foot 
long, nearly half a foot broad, and of a bluish 
cast of colour, and they stand by threes at the 
joints, and are not produced till late in spring ; 
and its flowers are tubulous, and have a white 


colour, with purple spots and yellowish stripes | 


on the inside, and are in bloom from June till 
the latter part of August.—Two other species, C. 
longissima and C. microphylla, have been intro- 


duced to Britain; but both are tropical plants | 


and evergreens. 

CATANANCHE. A small genus of hardy, or- 
namental, herbaceous plants, of the succory divi- 
sion of the composite family. The azure species, 
CO. cerulea, was brought to Britain from the south 
of Europe, toward the close of the 16th century. 
Its root is perennial; its flower-stems grow in 
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groups of from three to ten, according to the © 


size and strength of the root, and rise to the 
height of about a yard, and ramify into small 
branches adorned with minor leaves ; its principal 
leaves lie flat on the ground, turning their points 


upwards, and are numerous, narrow, hairy, and — 


jagged; and its flowers have a fine blue colour, 


and a beautiful appearance, and are produced in | 
single heads at the top of the stems, and appear | 


from July till October. 


This plant is a powerful | 


incentive, and was formerly used in philtres— | 
The yellow-flowering species, Catananche lutea, is | 


an annual of about ten inches in height; and | 
was introduced from Candia about the middle of | 


the 17th century. 
CATAPHAGUS. See Wire-Worm. 
CATAPLASM. Any kind of poultice intended 


to be applied to the surface of the body. Cata- || 
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plasms are commonly made of meals, powders, 
boiled pulps, &c., mixed with water, milk, or 
some other liquid. They are called sinapisms 
when mustard forms their base. 
CATAPPAN,—botanically Zerminalia Catappa. 
An ornamental, fructiferous, evergreen, tropical 
timber tree, of the combretum tribe. It is a na- 
tive of India, and was introduced to Britain in 
1778. It is one of the most beautiful trees in 
the world; and, at the same time, possesses con- 
siderable economical value. Its stem usually at- 
tains a height of about twenty feet; its leaves 
grow in bunches at the end of the branches; its 
flowers have a whitish green colour; and its fruit 
resembles the almond in both appearance and 
taste, but has a flavour similar to that of the 
English filbert. The kernels of the fruit yield a 
fixed oil, and are eaten in India, not only as a 
dessert, but as a light and nourishing diet; and 
the timber is esteemed a valuable kind of native 
wood, and generally used in making pikoties.— 
A large subdivision of the terminalia genus, in- 
cluding the medicinal benzoin tree, take the Ca- 
tappan for their type, and are distinguished from 
the rest of the genus by having their fruit com- 
pressed or much attenuated at the margin. 
CATARACT. A disease in the eye of man or 
of the lower animals. Its principal feature is the 
opacity of the crystalline lens, and the conse- 
quent obscuration or total loss of vision. But in 
the horse, the other internal parts of the eye, 
also, are much deranged; and the iris, in parti- 
cular, adheres sometimes to the lens and some- 
times to the cornea, and, in some cases, so con- 
tracts its pupillary opening as to render the ca- 
taract scarcely perceptible. Cataract in the horse 
is never an independent disease, but occurs in 
consequence of the inflammatory action of oph- 
thalmia; and, when fully formed, is incurable. 
The operation of couching or extracting, which 
acts beneficially in some other animals, is in a 
great measure rendered nugatory in the horse by 
the complication of the disease over other parts 
than the lens; and even when partially success- 
ful, it cannot enable the animal to discern minute 
objects, or prevent him from always being very 
timid and easily started. Cataract in one eye of 
an ox is not of very rare occurrence, and does 
not prevent him from fulfilling the ends of his 
being ; and cataract in both eyes is much less fre- 
quent than in the horse, and renders it expedient 
to devote him immediately to the shambles. 
CATARRH. Copious and diseased secretion 
of mucus from the nose, mouth, throat, and bron- 
chize of animals. It is exceedingly various in 


_ extent and character, but is accompanied always 


with more or less of inflammatory action, and fre- 
quently with more or less of febrile excitement ; 
and it comprises most or all of the diseases which 
are popularly designated colds. Its varieties 
arise, not only from degrees and modifications of 
inflammatory and febrile action, but from the 
extent of surface inflamed, the particular organs 
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or parts of organs affected, the mutual connexions 
of the affected organs, the simultaneousness or 
successiveness of attack in different parts, and 
sometimes the special character of the exciting 
cause and the complication of action from ac- 
companying distemper in the stomach, bowels, or 
general constitution. When it arises from epi- 
demic or epizootic causes, or prolongs and exas- 
perates itself into violent fever, it generally takes 
the name of influenza, and requires different 
treatment from what is proper in its ordinary 
forms. See the article Inrivnnza. A general 
but slight affection of the extensive mucous 
surface of the nose, mouth, and throat, con- 
stitutes a common cold, or catarrh in the most 
general sense; and an affection of a more aggra- 
vated kind, or one which sinks deeper into the 
air passages, so as to produce sensations of stran- 
gulation or dyspnoea, becomes, in popular lan- 
guage, strangles, sore-throat and inflamed breast, 
or, in technical language, angina parotidea, an- 
gina pharyngo-laryngea, and angina trachealis 
vel bronchealis. We shall, in the present article, 
speak only of catarrh in the most general sense, 
or of what is popularly called a common cold. 
The causes of catarrh in the horse are very 
numerous, and often exceedingly slight and tri- 
vial. If the system happen to be in a reposing 
or morbidly disposed condition, catarrh is ex- 
cited by the most trifling causes; and even when 
the system is energetic and in the exercise of 
full self-defence, the disease may be occasioned 
by exposure to rain or unusual cold, by change 
of stable, clothing, or weather, by neglect of 
grooming, by sudden cooling after labour, by ex- 
posure to any great or sudden transitions of tem- 
perature, or by the prevalence of sharp east 
winds during the moulting of spring. An attack 
is first indicated by a thin watery secretion from 
the nose, and sometimes also from the eyes. The 
lymphatic glands are irritated by the flow of the 
acrid secretion, and become tumefied and tender ; 
symptomatic fever follows the inflammatory ac- 
tion ; cough, in many instances, is excited ; coag- 
ulable lymph, and afterwards yellow muco-puru- 
lent matter, flow from the nose; and, in the 
course of a few days, the several symptoms either 
vanish or become aggravated into other and 
worse forms of disease. A mere catarrh, viewed 
in itself, is very seldom an affair of any conse- 
quence; but, if neglected, and especially if mal- 
treated, it often induces the most serious and 
even incurable diseases of the chest and lungs. 
“On the first attack of this complaint,” says 
Mr. White, “bleeding will generally be found an 
effectual remedy; but if it is neglected until a 
considerable discharge has taken place from the 
nostrils, it seldom proves beneficial. A dose of 
fever powder is to be given every morning. and 
evening until the symptoms abate, or a consid- 
erable diuretic effect is produced, and then every 
second or third day only. Sometimes a swelling 
takes place in the parotid glands, which are situ- 
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ated immediately behind the ear. Should no 
unusual heat or tenderness be observed in those 
swellings, apply the stimulating ointment recom- 
mended for strangles; but if they feel hot, are 
painful, and appear to be in a state of active in- 
flammation, a poultice is the best remedy. If 
the eyes are inflamed and watery, a rowel should 
be inserted under the jaw; and if the inflamma- 
tion in the throat is so considerable, as to render 
swallowing painful and difficult, a blister will 
afford great relief. Hot bran mashes should be 
given frequently, which will not only serve to 
keep the bowels open, but will act as a fomenta- 
tion to the inflamed membranes, since the horse 
will be constantly inhaling the vapour which 
escapes from them. Should he be costive (which 
is not likely to happen while he is taking bran 
mashes), let glysters be injected occasionally. 
The head and chest, as well as the body, should 
be well clothed, the legs frequently hand-rubbed, 
and a large quantity of litter allowed; by these 
means, he will soon be restored to health.” But 
this is the proper treatment for only such vio- 
lent forms of catarrh as verge on other and worse 
diseases: mere extra care will cure the majority 
of cases; mere comfortableness of stable and 
clothing, a few warm mashes, and a fever ball or 
two, will cure nineteen cases in twenty; yet 
bleeding ought to be practised whenever there is 
fever. 

Catarrh in cows and oxen is popularly known 
under the name of hoose. The causes of it, as in 
the horse, are multifarious and often trivial; and 
both the symptoms and the consequences of it 
are precisely similar. Though hoose, especially 
when accompanied with cough, is often the pre- 
monition of serious and incurable diseases, it is 
very generally treated with brutal ignorance or 
culpable neglect. A farmer hears some of his 
cows coughing, perhaps hardly and painfully; 
but so long as they continue to take a fair quan- 
tity of food, he pays no attention to their distem- 
per. Their cough seems to be attended with but 
little inflammation ; it remits and returns; it is 
aggravated by his exposing them to cold or wet; 
it becomes hoarse and hard, in consequence of 
his crowding them into hot and ill-ventilated cow- 
houses; yet, till it ceases to be a principal symp- 
tom, and is followed by loss of appetite and begun 
emaciation, he does not dream that the brutes 
are seriously ailing,—and then they are irretriey- 
ably and vitally diseased in the respiratory sys- 
tem, and, in spite of all he can do for them, are 
quite beyond remedy. Yet any cold, if wisely 
treated in ‘any of its earliest stages, may be 
cheaply and easily cured. Warm housing, a few 
mashes, and a cough and fever drink will usually 
succeed; and the last of these remedies may 
consist of one drachm of emetic tartar, three 
drachms of saltpetre, half a drachm of powdered 
foxglove, and a quart of pretty thick gruel. 

Catarrh in sheep has similar symptoms as in 
horses and cows. In all mild or ordinary cases, 
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even though it attack a whole flock, and indi- 
cate itself by nasal discharge, it is of small con- 
sequence, and requires no further treatment than 
a little shelter. But when it becomes so viru- 
lent as to verge on bronchitis, or assume a highly 
inflammatory character, it demands instant at- 
tention. “If there is one sheep that stays be- 
hind or will not eat,” says Clater, “the shepherd 
should catch him, and remove him to a warmer 
situation, and bleed him, and give him the laxa- 
tive and fever drinks, and nurse him with mashes 
and hay. If a second or third sheep should fail 
in the same manner, he must indeed look about 
him; there is danger to all, for the inflammation 
has spread itself from the throat down the wind- 
pipe to the air-passages of the lungs, and a very 
dangerous disease, called bronchitis, is produced. 
He must move the whole flock to a more shel- 
tered situation. He must move them to a pas- 
ture of somewhat different character. He must 
take them from their turnips or their hay, and 
give them whatever food his farm will afford. 
He should, if he will take the trouble to do so 
(and he would be amply repaid for that trouble), 
bleed them all round, and physic them all. This 
is strange doctrine to the farmer, who is accus- 
tomed to look on, and let things take their course. 
It is, however, good advice, and he will find it 
so, if he will but follow it. Yet let him not, in 
his determination to rouse himself to do some- 
thing, listen too much to the suggestions of the 
shepherd or the farrier. Let him not give any 
of those abominable cordial drinks which have 
destroyed thousands of sheep. Warmth, housing 
at night, littering with clean straw, and warm 
gruel, if the animal will not eat or drink, are not 
only allowable but useful; nay, I would allow a 
little ginger or a little ale with the medicine ; 
but not those compounds of all manner of hot 
and injurious spices which would kindle a fire in 
the veins of the animal, if it were not blazing 


there before.” — Turton’s Medical Glossary. — | 
Blaine’s Veterinary Art.—Whites Veterinary.— — 
Spooner on Sheep.—Youatt on Cattle— Youatt on 


the Horse.—Clater’s Cattle Doctor. 

CATCHELY, —botanically Stlene. <A large 
genus of plants, of the carnation tribe. 
species grow wild in England, one in Scotland, 
four in both England and Scotland; about one 
hundred and fifty have been introduced from 


foreign countries, chiefly the continent of Eu- | 


rope, and the parts of Asia and Africa nearest 


Kurope; and about seventy other species have | 
More than one- | 
half are annuals, a few are biennials, and most 


been scientifically described. 


of the others are perennial-rooted herbs. Many 
are mere weeds, and a considerable number are 
fine ornaments of the open border of the flower 
garden. Their botanical name is formed from 
a word which signifies ‘saliva;’ and both this 
and their popular name of catchfly allude to a 
frothy viscid moisture which they exude from 
their stems, and which, in some of the species, 
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is so sticky as to retain hold of any flies which | same plan in one field that he has done in an- 


touch it. 
The English species, Silene anglica, is an an- 


nual weed of hedges, sandy fields, and dry pas- 


tures in Britain. Its stem is hairy, and about 
ten inches high; its leaves are oval and dusky 
green; and its flowers are white, and appear in 
June and July.—The stemless species, S. acaulis, 
is a very small, pretty, perennial-rooted herb of 
the Scottish mountains, growing close to the 
ground, and carrying one kind of it white flow- 
ers, and another kind pink flowers, from June 


_ till August.—The inflated species, S. cnflata, is a 


curious perennial-rooted shrub of the corn-fields 
of Britain, growing about fifteen inches high, and 
carrying white flowers from May till September. 
—The five-wounded species, S. qguinquevulnera, 
is a beautiful annual plant, of the sandy fields of 
England, about fifteen inches high, and having a 


_ blood-coloured bloom.—The conical species, 8. 
_ conica, is an annual, purple-blooming weed, of 
| the same height and habitat as the preceding.— 


The otites species, S. oftées, is a curious, peren- 
nial-rooted weed of gravelly soils in England, 
growing twelve or fifteen inches high, and carry- 
ing cream-coloured flowers in July and August. 
—The sea species, S. maritima, is an interesting 
perennial-rooted native of the sea-shores of Bri- 
tain, about ten inches high, and carrying white 
flowers in August and September.—The sweet- 
william species, S. armeria, is a beautiful pink- 


| flowering annual, but includes also a white-flow- 


ering variety, of the corn-fields of England ; and 
it attains a height of about twenty inches, and 
has long held a prominent place among the cul- 
tivated flowering annuals of the parterre.—The 
nodding species, S. nutans, is an uninteresting, 
two-feet-high, perennial-rooted herb, of calcare- 
ous rocky grounds in England.—The night flow- 
ering species, S. noctiflora, is a curious, pink- 
flowering, two-feet-high annual, of the sandy 
fields of England.—The introduced species most 
commonly cultivated as ornamental plants in 
gardens, are, of annuals, muscipula, hortensis, 
reticulata, clandestina, wespertina, virginica, 
gallica, egyptiaca, and puta; of biennials, bu- 
pleuroides; and of perennials, stellata, catholica, 
nodiflora, tartarica, sibirica, parviflora, reflexa, 
pennsylvanica, regia, fimbriata, polyphylla, val- 
lesia, and chloreefolia. 

CATCHWORK. A kind of irrigated meadow, 
in which one set of channels act both as feeders 
and as drains, or in which a lower set of feeders 
catches the water in its descent from a higher 
set. This is a very imperfect sort of water- 
meadow; and necessarily has great variety of 
alignment in its channels, adapted to the pe- 
culiar irregularities of the ground on which it 
is formed. “To give directions for the forma- 
tion of a catchwork,” says Mr. Stephens, “ is 
beyond the ingenuity of man; for no two 
pieces of land are precisely alike, which renders 
it impossible for the irrigator to follow the 


other.” 

CATECHU. An extract prepared from the 
wood and the green fruit of the J/imosa catechu, 
and of several other trees of the same family, 
which grow in the East Indies, principally in 
Bengal. There are three sorts of catechus. The 
first, Bombay catechu, is in square pieces, of a 
reddish-brown colour, friable, of a uniform tex- 
ture, fracture uneven, of a specific gravity of 
about 1:39. The second, Bengal catechu, is in 
round pieces, of the weight of three or four 
ounces, of a deep chocolate colour internally, and 
resembling iron rust externally, more friable, of 
the specific gravity of 1:28. The third kind, 
catechu in masses, is in irregular pieces of two 
or three ounces, of a reddish-brown colour, shin- 
ing, homogeneous, and wrapped up in large- 
nerved leaves. These three kinds of catechu are 
inodorous, of an astringent taste at first, but, 
soon after, sweet and agreeable; at least, this is 
the case with the first and last sort. Catechu 
is one of the best astringents to be found in the 
materia medica, and likewise one of the most in 
use ; and it is extensively employed in veterinary 
practice as well as in human medicine, but is very 
generally known among farriers under the absurd 
name of Japan earth. 

CATERPILLAR,—botanically Scorpiurus. A 
genus of very curious, hardy, trailing annuals, 
of the hedysarum division of the leguminous 
order. Two species, the smooth-leaved and the 
acute -leaved, were introduced within the last 
thirty-three years, the former from the Archi- 
pelago, and the latter from Corsica; and both 
have a pretty appearance, grow six or eight 


inches high, and carry yellow papilionaceous | 


flowers in June and July. But four other spe- 
cies, the worm-podded, the prickly, the furrowed, 
and the subvillous, were long ago introduced 
from the south of Europe, and grow two feet 
high, and are general favourites in garden cul- 
ture for the remarkable and very curious appear- 
ance of their pods. Their flowers are small, yel- 
low, and papilionaceous, and bloom in June and 
July; and their pods so greatly resemble cater- 
pillars, that a person ignorant of their nature, 
and seeing them from a brief distance, would 
suppose them to be actual caterpillars feeding 
upon the plants. The worm-podded and the 
prickly species, S. vermiculata and S. muricata, 
are the most interesting. 

CATERPILLAR. The larva of a butterfly, a 
moth, or a saw-fly. The names caterpillar, grub, 
and maggot, are popularly used in so indefinite 
and random a manner,’ that, though evidently 
designating three divisions of larvee, they cannot 
without great difficulty, if at all, be so defined as 
not to intrude within one another’s limits. But if 
all larvae be divided into monomorphous and het- 
eromorphous, the former greatly resembling the 
perfect insects, and the latter totally unlike the 
perfect insects ; if the heteromorphous be divided 
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into the ecapitatee and capitatze, the former with- 
out distinct scaly heads, and the latter with dis- 
tinct heads; and if the capitate: be divided into 
apode, hexapode, and hyperhexapode, the first 
without legs or prolegs, the second with six scaly 
legs but without prolegs, and the third with six 
legs and a variable number of membranous pro- 
legs; then the last of these subdivisions, the 
hyperhexapode, is identical with caterpillars ; 
and while scientifically exact, it so precisely com- 


prises the larvee of butterflies, moths, and saw- 


flies, as almost exactly to correspond with the 
sense in which the word caterpillar is popularly 
understood. 

We must refer to our articles BurTHrriy, 
Morn, and Saw-Fty, for a notice of the chief 
genera and most mischievous species of cater- 
pillars, as well as for hints respecting the best 
methods of preventing their devastations; and 
shall here restrict ourselves to a few cursory en- 
tomological remarks respecting the structure 


_ and habits of caterpillars. 


A caterpillar, on its exclusion from the egg, is 
of comparatively very small size; but it has a 


_ voracious appetite, and it grows rapidly in size. 


Its cuticle, however, is but slightly if at all ex- 
tensible, and requires to be cast; the succeeding 
cuticle is also inextensible, and requires to be 
cast; and thus cuticle after cuticle is thrown off, 
in a series of moulting, till the creature attains 
its full size, and is ready for transmutation into 
the future form of its existence. While an old 
cuticle is becoming too tight, a new one is form- 
ing beneath ; and when the former has fully 
served its purpose, it gradually rends along the 
back, till the animal completely shakes it off, 
and appears with his new coat, and of a larger 
size. During the progress of the moult, the 
caterpillar is sluggish and does not eat; but 
whenever it is completed, he resumes his acti- 
vity, and displays his former voracity. 

Almost all caterpillars have a fleshy body, and 
an elongated, cylindrical, and serially annular 
form. ‘The series of conjoined rings constituting 
the cylinder, amounts to thirteen; and the first 
of the rings represents the head of the perfect 
insect, the second, the third, and the fourth re- 
present the thorax, and the remainder represent 
the abdomen. On each side of the body are nine 
breathing spiracles. The head, in most instances, 
is more scaly than any of the other rings ; its 
mouth is furnished with a pair of very strong 
jaws, two fleshy under-jaws with their two palpi, 
and an underlip with its two palpi; and the head 
itself is furnished with two short conical anten- 
nee, and, on each side, with six minute shining 
tubercles, which appear to be the rudimental 
eyes of the perfect insect. 

Most caterpillars are covered with hairs, some 


| with tubercles or warts, and a few are covered 


with small spines or bristles. The hairs or spines 
of all appear to be designed for protection ; those 
of one species are as hard and rigid as wire ; 
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those of many species produce various degrees of 
irritation, from a slight uneasiness to a pungent 
stinging like that caused by the nettle; and 
those of not a few, or perhaps of the larger pro- 
portion, enable the insects to protect themselves 
somewhat in the manner of the hedgehog, or to 
let themselves fall without injury from consider- 
able heights. ' 
All caterpillars have both legs and prolegs, 
the former permanent, and the latter temporary. 
The legs are horny and pointed; they constitute 
the rudiments of the legs of the butterflies which 
are destined to evolve from the caterpillars; and 
they amount to three pairs, and are attached to 
the three first segments of the body, or destined 
thorax of the perfect insect. The prolegs are 
short, soft, and conical; they belong to merely 
the larva condition of the insects; and they vary 
in number, in the different species, from two to 
five pairs. The geometrical caterpillars have two 
pairs of prolegs, on respectively the last. and the 
ninth segments of their body; and the caterpil- 
lars of the common cabbage butterfly, have five 
pairs, on respectively the sixth, seventh, eighth, 
ninth, and twelfth segments of their body. The 
feet of prolegs are circular discs or suckers, each 
surrounded with a series of minute, slender, 
horny hooks; and by means of these, the cater- 
pillars either expedite their movements, or take 
a firm hold of leaves or other objects to which 
they wish, for a time, to attach their bodies. 
Caterpillars spin threads somewhat in the 
manner of spiders; some, to form mimic cables 
for protecting or suspending their bodies ; some, 
to construct cells and nests as places of retreat ; 
some, to form tents as places of inhabitation ; 
and some, to form enveloping cocoons around 
their chrysalis condition, or while they are in 
process of transformation from caterpillars to 
butterflies. The spinneret appears in the form 
of a small tube or protuberance between the labi- 
um and the foremost pair of limbs; it consists 
of alternate portions of horny and membrana- 
ceous matter, and terminates in a single orifice 
shaped somewhat like the end of a writing-pen ; 
two ducts bring up the liquid silk, or material 
for the thread, from two, long, slender, tortuous 
sacculi, to this terminating orifice; and these 
sacculi run down the interior of the sides of the 
caterpillar, and secrete the silky matter in the 
form of a cohesive mucilaginous-looking fluid, 
and they vary in length, capacity, and secretive 
power, in the different species of caterpillars, ac- 
cording to the quantity of silky matter which 
the habits of the several species require. Some 


caterpillars suspend themselves upon twigs or 


branches, by means of a belt of their own silken 
threads wound round their body; some, with a 
similar effect to the spider, though in a different 
manner, descend and ascend their tiny silken 
cables at pleasure; some combine in great socie- 
ties, to weave tents, and others to construct nests 
or halls or many-celied mansions for their com- 
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mon inhabitation; some use their silken thread 
as cordage for rolling up large leaves of plants, 
and binding them into a sort of natural tents ; 
and some—the most celebrated of which are the 
silkworm caterpillars—spin one thread of enor- 
mous length into an enveloping cocoon for pro- 
tection of the pupa transmutation. See the ar- 
ticles Cocoon and Curysatis. 

Most species of caterpillars are vegetable feed- 
ers, and inflict more or less injury upon useful 
vegetation ; a few, as the galleriz, devour lard, 
wax, and other fatty substances; and some, as 
the caterpillars of the clothes’-moth, feed upon 
cloth, furs, and other matters of animal origin. 
The little green tortrix, which infests the oak, 
sometimes strips that tree of nearly all its foliage ; 
the common garden caterpillars make great de- 
vastation upon the leaves of cabbages, goose- 


| berry-bushes, and other garden plants; and 


numerous other species live wholly upon foliage, 
and either damage or destroy vegetables by de- 
vouring their leaves. Some species feed upon 
roots, seeds, buds, and flowers; and a few feed 
upon the ligneous parts of trees, boring through 
their stems, and sometimes completely destroying 
their young shoots. Some restrict themselves to 
one kind of plant; and others, as the caterpillars 
of the garden tiger-moth, feed upon many differ- 
ent kinds. Many feed by night; but the greater 


| number feed by day. 


CATHARTIN. The active principle, or pe- 
culiar chemical principle, of senna. It is saline, 
uncrystallizable, deliquescent, reddish yellow, 
bitterly nauseous, and of a peculiar odour. It is 
soluble in either alcohol or water, but not in 
ether; and its aqueous solution is precipitated 
by the infusion of galls or the subacetate of lead. 
Its medicinal properties are those of a concentra- 
ted infusion of senwa leaves; and when this in- 
fusion is evaporated to dryness and burnt, it 
yields potash, sulphate of potash, magnesia, silica, 
and carbonate of lime. See the article Senna. 

CATHARTOCARPUS. A genus of evergreen, 
medicinal, tropical trees and shrubs, of the cees- 
alpinia division of the leguminous family. Eight 
species have been introduced to Great Britain ; 
and five or six other species are known to botan- 
ists. The best known species, C. fistula, was for- 
merly classed as a cassia, and has been described 
in our article Cassta. Three of the other intro- 
duced species, Humboldt’s, Roxburgh’s, and the 
Brazilian, also were formerly included in the 
genus cassia; and the first is from the Caraccas, 
and grows forty feet high,—the second is from 


India, and grows twenty feet high,—and the! 


third is from South America, and grows thirty 
feet high. The other introduced species are from 
Java, Trinidad, Mexico, and Sierra Leone; and 
the first has usually a height of about twelve 
feet, and each of the others about twenty feet. 
The name cathartocarpus means “ purging fruit,” 
and alludes to the medicinal properties of the 
legumes. 


florets resembling catkins; and they abound in 


CAT’S TAIL. 


CATKIN. An assemblage of small, incom- 


plete, scale-like flowers, arranged upon a rachis, 
and growing pendulously, so as to have an ap- 
pearance somewhat like a cat’s tail. 
examples of it occur in the inflorescence of wil- 
lows and poplars. 
destitute of both calyx and corolla, but they have 
a scale-like bract which attaches them to the 
rachis or common elongated receptacle. 
catkin is the characteristic of the large division 
of trees called amentaceous. 
Amentacnous TREES. 


Familiar 


The flowers of a catkin are 


The 
See the article 


CATMINT,—botanically WVepeta. A genus of 


herbaceous plants, of the lip- flowered family. 
The common species, Vepeta cataria, grows wild 
on road sides, borders of fields, and moist waste 
grounds, in Great Britain. 
its stem is square, hoary, and between two and 
three feet high; its leaves are broad, slightly in- 
dented on their edge, deeply whitish on their 
under surface, and whitish green on their upper 
surface; and its flowers grow in axillary cymes 
on different parts of the stem, and are white in 
colour, and appear from July till September. 
This plant has a strong and not very agreeable 
odour; and, on account of its being greatly rel- 
ished for both taste and odour by cats, it has 
given the name of catmint to the whole genus. 
About forty species of catmint have been intro- 
duced to Britain from foreign countries, particu- 
larly from those between the Levant and Siberia ; 


Its root is perennial ; 


and, with the exception of one hardy annual, and 
one tender biennial, all are hardy, perennial- 
rooted herbs. Nearly twenty of these species are 
ornamental; and a few of the others are curious; 
but none possess any noticeable economical value. 

CAT’S EAR,—botanically Hypocheris. A ge- 
nus of hardy herbaceous plants, of the succory 
division of the composite order. The smooth spe- 
cies, H. glabra, is an uninteresting, annual, yel- 


low-flowering, one-foot-high weed of the sandy 
heaths of Britain. 
long-rooted species, H. maculata and H. radicata, 
are perennial-rooted, yellow-flowering weeds, the 
former of the chalky hills of England, and the 
latter of the meadows and pastures of Great Bri- 
tain; but both are now assigned to the new genus 
achyrophorus,—a name which signifies “ the 
bearer of chaff.” Hight or nine species of cat’s 
ear have been brought to Britain from foreign 
countries; but they possess little or no interest. 


The spotted-leaved and the 


CAT’S TAIL,—botanically Zypha. A genus 


of hardy, aquatic, reed-like plants, forming, with 
the bur-reeds, the natural order typhine. The 
plants of this order have strong creeping roots, 


and long soft or round prickly assemblages of 


ditches and lakes in very many parts of the world. 
Three species of the genus typha, of respectively 
two, four, and six feet in height, inhabit the 
ditches, pools, and marshes of Britain, and carry 
brown flowers in July; and all are used, in the 
manner of reeds, for various economical a 
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CAT’S TAIL GRASS. See Puieum. 

CATTLE. Animals of the domestic ox species. 
Our articles Bunt, Cow, and Ox, give general 
views of respectively the male, the female, and 
the castrated male of the domestic ox; our arti- 
cles Brerpine and Crosstne discuss the artificial 
methods of improving the form, size, and habits of 
cattle; and our articles Frrpine, Farrenine, 
Grass- Lanps, Pasturn, and Farm-Yarp, show 
how they ought to be reared, fed, lodged, and 
generally treated. In the present article, there- 
fore, we shall merely notice the characteristics 
and the several breeds of British cattle. 

The Different Breeds of Cattle—The diversities 
observable in the size, shape, habits and produce 
of the cattle of Great Britain and Ireland, have 
arisen partly from modern artificial breeding, but 
chiefly from the prolonged and combined influ- 
ence of climate, soil, pasturage, and general treat- 
ment. So long ‘as cattle were allowed their na- 
tural liberty, unrestrained and unmodified by en- 
closures, cultivation, and artificial treatment, all 
were clean-made, glossy, swift-footed, shy, spirit- 
ed, and active ; but when they became completely 
subject to the control of man, and dependent on 
him for food and protection, they lost their saga- 
city and energy; such as were amply supplied 
with nutritive food became plethoric, bulky, and 
sluggish; and such as were ill-fed continued 
small in size, and acquired bad shapes, and lean, 
feeble, unproductive habits. Comparatively few 


| of them migrate from district to district, or un- 


dergo changes of climate, pasturage, and arti- 
ficial treatment ; but most are reared and fed for 
generations in the same district, and many on the 
same estate or farm; and they consequently re- 
tain for ages an uniformity, or at the utmost a 
very limited diversity, of size, shape, and consti- 
tutional qualities. Hence, particular breeds were 
formed and fixed long before the modern period 
of artificial improvement; large, strong breeds 
pervade some districts, and small, weak breeds 
pervade others; powerful, bulky, well-formed, 
and productive breeds are coextensive with the 
range of climate, soil, herbage, culture, and treat- 
ment best fitted to improve them; such large 
cattle as those of the eastern counties of Scot- 
land are merely varieties of the same breed as 
the small ones of the Grampian Mountains and 
the Hebridean Islands ; and the smallest, feeblest, 
worst-shaped, and least productive are capable of 
being, in the course of two or three generations, 
transmuted, by means of superior climate, feed- 
ing, crossing, and management, into as valuable 
cattle as any of the best existing varieties. 

‘The breeds and varieties of cattle at present 
reared on British farms are exceedingly numer- 
ous, and approximate one another by a series of 
the nicest and almost imperceptible gradations. 
Yet, though capable of multitudinous classifica- 
tion, and though often requiring, for purposes of 
convenience, to be arranged into numerous dis- 
trict divisions, they can be comprehensively dis- 


tributed into five great groups;—the polled or 
hornless, in Galloway, Suffolk, and Norfolk; the 
crumpled-horned, in Alderney and some parts of 
the south of England; the short-horned, in Dur- 
ham, eastern Yorkshire, Lincolnshire, and the 
northern English counties; the middle-horned, 
in Herefordshire, Gloucestershire, northern De- 
von, easterm Sussex, Wales, and most of Scot- 
land; and the long-horned, in Ireland, Lanca- 
shire, and the midland counties of England. But 
only in their native districts, or on a few select 
estates, are these to be found pure; and every- 
where else they are so thoroughly and intricately 
intermixed as to form a countless and bewildering 
number of mongrel varieties. The polled breed 
has existed in some districts from time immemo- 
rial, and, in particular, is strongly identified with 
Galloway, and yet may have orginally been a 
mere accidental variety; the crumpled horned 
breed is a native of Alderney; the short-horned 
breed seem to have been originally imported 
into the district of Yorkshire around Hull from 
some part of the western continental Europe be- 
tween Denmark and France; and the long-horned 
and the middle-horned breeds compete, among 
keen and numerous disputants, for the honour 
of being the aboriginal breed of British cattle. 
Mr. Youatt assigns the long-horns to Ireland, | 
and claims the middle-horns as the aboriginal 
British. “ Britain,’ says he, “has shared the 
fate of other nations; and oftener than they, al- 
though defended by the ocean on every side, she 
has been overrun and subjugated by ferocious in- 
vaders. As the natives retreated before the foe, 
they carried with them some portion of the wreck 
of their property; and this, in early times, con- 
sisted principally in cattle. They naturally drove 
along with them as many as they could, when 
they retired to the fortresses of North Devon and 
Cornwall, or the more motintainous region of 
Wales, or when they took refuge even in the 
wealds of East Sussex; and there retaining all 
their prejudices, and customs, and manners, they 
were jealous of the strict preservation of that 
which principally reminded them of their native 
country before it had yielded to a foreign yoke. 
In this manner probably was preserved the an- 
cient breed of British cattle. Difference of cli- 
mate gradually wrought some change, and par- 
ticularly in their bulk. The rich pasture of 
Sussex fattened the ox of that district into his 
superior size and weight. The plentiful but not 
so luxuriant herbage of the north of Devon, 
produced a somewhat smaller and more active 
animal, while the occasional privations of Wales 
lessened the bulk and thickened the hide of the 
Welsh runt. As for Scotland, it, in a manner, 
set its invaders at defiance; or its inhabitants 
retreated for a while, and soon turned again on 
their pursuers. They were proud of their country, 
and proud of their cattle, their choicest posses- 
sion ; and there, too, the cattle were preserved 
unmixed and undegenerated. ‘Thence it resulted, 


———— = 


736 


that in Devon, in Sussex, in Wales, and in Scot- 
land, the cattle has been the same from time im- 
memorial; while, in all the eastern coast, and 
through every district of Britain, the breed of 
cattle degenerated, or at least lost its original 
character: it consisted of a variety of animals 
brought from every neighbouring and some re- 
mote districts, mingled in every possible variety, 
yet generally conforming itself to the soil and 
climate. The slightest observation will convince 
us that the cattle in Devonshire, Sussex, Wales, 
and Scotland are essentially the same. They are 
middle-horned ; tolerable but not extraordinary 
milkers, and remarkable for the quality rather 
than the quantity of their milk; active at work ; 
and with an unequalled aptitude to fatten. They 
have all the characters of the same breed, changed 
by soil and climate and time; yet little changed 
by the intermeddling of man. We may almost 
trace the colour, namely, the red of the Devon, 
the Sussex, and the Hereford; and even where 
the black alone are now found, the memory of 
the red prevails; it has a kind of superstitious 
reverence attached to it in the legends of the 
country; and in almost every part of Scotland, 


| and in some of the mountains of Wales, the milk 
| of the red cow is considered to be a remedy for 
| every disease, and a preservative from every evil. 


Every one who has had opportunities of compar- 
ing the Devon cattle with the wild breed of Cha- 
telherault Park or Chillingham Castle, has been 
struck with the great resemblance in many 
points, notwithstanding the difference of colour, 
while they bear no likeness at all to the cattle of 
the neighbouring country. For these reasons, 
we consider the middle-horns to be the native 
breed of Great Britain.” 

The Characteristics of Cattle—The points which 


| distinguish, or the properties which constitute, 


the best varieties of cattle, are, to some extent, 
matters of dispute, yet form an important sub- 
ject of study to every judicious farmer, and ought, 
with as much exactitude as possible, to be deter- 
mined and understood. Some secondary points 


affect appearance and beauty, and are matters of | 


mere taste; other secondary points affect adap- 
tation to particular climates or methods of feed- 
ing, or to the purposes of respectively the sham- 
bles and the dairy, and, in some instances, can 
be determined only by patient investigation and 
trial; and all the primary points affect constitu- 
tion, healthipess, economy, and productiveness, 
and occur in all possible varieties of good cattle, 
and may be regarded as the mere indications of 
established natural laws, so that they ought to 
be distinctly known, not only in full-grown and 


| fattened cattle, but in young and lean beasts, by 


every man who buys, keeps, or sells live-stock. 
Were a mere general observer to look upon a fat 
ox of prime character, he might admire its fine 
outline, the tint of its colours, the plumpness of 
its body, the smoothness and glossiness of its 


| skin, the gentle expression of its countenance, 


belongs. 
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and the soft and cushiony yielding of its flesh to 
the pressure of the hand; but he could form no 
idea of the constitutional character whence these 
properties have evolved; he would wonder to be 
told that a judge can know, from its mere aspect, 
whether the ox be in good or in bad health,—from 
its colour, whether it be of a mixed or of an unmix- 
ed breed,—from its expression, whether it be a 
quiet feeder,—and from the nature of its flesh, whe- 
ther or not it have arrived at maturity; and he 
probably might have difficulty in believing that, by 
the mere touch or handling of the animal, a judge 
can readily ascertain the quality of its flesh, and 
estimate the degree of ease and rapidity with 
which it fattened, and foretell the probable quan- 


tity of fat which will be found in the interior of | 


the carcase. Were a general observer also to 
look upon a lean ox of precisely the same breed 
as the fat one, he might think its outline an- 
gular and coarse, and pronounce its body to 
be a rugged skeleton covered with a tough skin 
and disagreeable hair; while a judge can discern 
the points of the lean ox as readily as those of 
the fat one, and can anticipate, in accordance 
with them, the condition which the animal, if 
properly treated, will attain.—In the article on 


BREEDING, we glanced at the characteristics of a | 
beau ideal ox, as an index of a breeder’s aims; | 


and now we must glance at the characteristics of 


good existing oxen, as an index of a stock-farmer’s | 
rules of selection from among the classified breeds | 


of Britain. 


One subject of consideration is purity of breed. | 


This point is of small importance on its own 
account; yet it possesses much practical value as 
an index of known tendency to fatten; for when 
an ox is ascertained to be of unmixed descent, he 
must be regarded as possessing exactly the aver- 
age fattening tendency of the breed to which he 
The colours of a pure breed, particu- 
larly around the eyes and on the bald skin of the 
nose, whatever the special colours may be, are 
always definite and without spots; and the horns 
in some pure breeds are wholly white, in others 
tipped with black, and, in all the long-horned 
and all the short-horned, smooth, small, tapering, 
and sharp-pointed. In the short-horns, for ex- 
ample, the colour of the body is either entirely 
white or entirely red, or predominatingly white 
or predominatingly red, and the tint around the 
eyes and on the bald skin of the nose is always 
a rich cream colour; and in the Ayrshire breed, 
the colour of the body is a mixture of unblended 
and variously sized spots of white and red, and 
the tint around the eyes and on the bald skin of 
the nose is generally black or cream colour. 

The outline of a prime fat ox, of whatever 
breed, approaches a parallelogram. The back, 
from the top of the shoulder to the tail, is straight ; 
the tail falls perpendicularly froin the line of the 
back; the buttocks and twist are well filled out ; 
the brisket projects to a line dropped from the 
middle of the neck; the belly is longitudinally 


er 


straight, and laterally round, and filled at the 
flanks; the ribs project horizontally, and at right 
angles to the back; the hooks are wide and flat ; 
the rump, from the tail to the hooks, is flat and 
well-filled ; the quarter, from the itch-bone to the 
hook, is long; the loin-bones are long, broad, flat, 
and well-filled; the space between the hooks and 
the short-ribs is rather short, and well arched 
over, in its posterior part, with a thickness of 
beef; the space from the loin to the shoulder- 
blade is nearly of one breadth ; the space from 
the shoulder-blade to the front of the shoulder 


|» Somewhat tapers or contracts; the neck-vein, in 
|, completion of the line from the neck to the bris- 


ket, is well filled forward; the covering on the 
shoulder-blade is as full out as the buttocks; and 
the middle ribs, in completion of the line from 


| the shoulders to the buttocks along the projec- 


tion of the outside of the ribs, are well filled. 
The bones of a prime ox are flat, small, and 


_hard; and constitute an important point for 


directing a judgment of lean cattle. A round 
thick bone indicates both slow feeding and infe- 
rior flesh ; but a bone which appears flat when 
seen on a side view, and narrow when seen either 
from behind or from before, indicates rapid feed- 
ing and superior flesh. The bones, regarded in 
the aggregate, are small-grained and hard, and 
constitute a small proportion of the bulk and 
weight of the carcase. The bones of the head 
are fine and clean, and are covered, not with 
masses of fat, but only with skin and muscle; 
and the forearm and the hock are also clean and 
full of muscle. The neck, unlike that of the 
sheep, has no effect on the strength of the spine ; 
and, contrary to the configuration of a prime 
sheep’s neck, it is small from the back of the 


| head to the middle of the neck. 


The eye of a prime ox is clear, calm, and pro- 
minent ; and is always attendant on fine bone, 


_ and nicely indicative of good breeding. A dull, 


heavy eye decidedly indicates slow feeding; a 
rolling eye, showing much white, is expressive of 


| a restless and capricious disposition, and indi- 


cative of unsteady and somewhat difficult feed- 
ing; and a calm, complacent eye is expressive of 
a sweet and patient disposition, and indicative 
of steady, rapid, and kindly feeding. A clear and 
cheerful eye accompanies good health; and a 
dull, heavy eye—of a different cast from the eye 
of constitutional phlegmatic dulness—indicates 


| the probable existence of some internal lingering 


disease. 

The skin of a prime ox affords a criterion of a 
seemingly fanciful kind to the uninitiated, but of 
perfect certainty and great moment to a judge,— 
the criterion which is technically and emphati- 
cally called the touch. “The touch,” says Mr. 
Dickson, “ may be good or bad, fine or harsh, or, 
as it is often termed, hard or mellow. A thick, 
firm skin, which is generally covered with a thick 
set, hard, short hair, always touches hard, and 


indicates a bad feeder. A thin, meagre, papery 
I. 
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skin, covered with thin, silky hair, being the 
opposite of the one just described, does not, how- 
ever, afford a good touch. Such a skin is indi- 
cative of weakness of constitution, though of 
good feeding properties. A perfect touch will be 
found with a thick, loose skin, floating, as it 
were, on a layer of soft fat, yielding to the least 
pressure, and springing back towards the fingers 
like a piece of soft, thick chamois leather, and 
covered with thick, glossy, soft hair. Such a 
collection of hair looks rich and beautiful, and 
seems warm and comfortable to the animal. It 
is not unlike a bed of fine soft moss; and hence 
such a skin is frequently styled ‘mossy,’ The 
sensation derived from feeling a fine touch is 
pleasurable, and even delightful, to an amateur 
of breeding. You cannot help liking the animal 
that possesses a fine touch. Along with it is 
generally associated a fine symmetrical form. A 
knowledge of touch can only be acquired by long 
practice; but after having acquired it, it is of 
itself a sufficient means of judging of the feeding 
quality of the ox; because, when present, the 
properties of symmetrical form, fine bone, sweet 
disposition, and purity of blood are the general 
accompaniments.” 

A good ox shows a fair proportion between the 
extremities and the body, and a symmetry of 
parts and members among the extremities. The 
head is small, and appears as if easily carried on 
the neck; the face, from the eyes to the tip of 
the nose, is long; the skull is broad across the 
eyes, contracts but little above them, and con- 
siderably tapers below them to the nose; the 
muzzle is fine and small, and the nostrils large; 
the crown of the head is flat and strong; the 
horns, whatever be the direction of their growth, 
protrude horizontally from the sides of the crown ; 
and the ears are large, somewhat erect, consider- 
ably thin, and somewhat translucent. The neck 
is light, and tapers from the front of the shoul 
der and neck-vein, with a gradual rise from the 
top of the shoulder to the head. The legs below 
the knee are clean made, and rather short than 
long; and they stand wide asunder, and seem so 
placed as most easily and effectually to support 
the whole weight of the body. The tail is com- 
paratively thick, in indication of a strong spine 
and great weight; and, in most good instances, 
it terminates in a large tuft of long hair. 

A prime ox for the shambles has comparative 
bulkiness in the members and parts whose flesh 
is of chief value. “The position of the flesh on 
the carcass,” remarks Mr. Dickson, “is a great 
consideration in judging of the ox, the flesh on 
the different parts being of various qualities. 
That part called the spare-rib in Edinburgh, and 
the fore and middle ribs in London, the loins, 
and the rump or hockbone, are of the finest 
quality, and are generally used for roasts and 
steaks. Consequently, the ox which carries the 
largest quantity of beef on these points is the 
most valuable. Flesh of fine quality is actually 
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of finer texture in the fibre than coarse flesh; it 
also contains fat in the tissue between the fibres. 
This arrangement of fat and lean gives a rich- 
ness and delicacy to the flesh. The other parts, 
though not all of the same quality, are used for 
salting and making soups, and do not fetch so 
high a price as the parts just described. A full 
twist lining the division between the hams, called 
the ‘closing,’ with a thick layer of fat, a thick 
flank, and a full neck-vein, are generally indica- 
tive of tallow in the interior of the carcass; but 
it frequently happens, that all these symptoms 
of laying on internal fat fail. The disposition to 
lay on internal fat altogether depends on the na- 
ture of the individual constitution ; for it is often 
observed, that those individuals which exhibit 
great fattening points on the exterior do not fill 
with internal fat so well as others which want 
these points. On the contrary, thin-made oxen, 
with flat ribs and large bellies, very frequently 
produce large quantities of internal fat. The 
first part which shows the fat in a feeding ox, is 
the point or top of the rump, which, in high- 
bred animals, is a prominent point; sometimes 
it protrudes too much, as the mass of fat laid on 
these is out of proportion to the lean, and there- 
fore useless to the consumer. This is the part 
which frequently misleads young or inexperi- 
enced judges in the true fatness of the ox, be- 
cause fat may be felt on this part, when it is 
very deficient on most of the other points. The 
parts, on the other hand, which are generally 
the last in being covered with flesh, are the point 
of the shoulder-joint and the top of the shoulder. 
If these parts are, therefore, felt to be well cov- 
ered, the other and better parts of the animal 
may be considered ripe. Ripeness of condition, 
however, can only be rightly ascertained by hand- 
ling, for there is a great difference between the 
apparent and real fatness of an ox. The flesh of 
an apparently fat ox to the eye, may, on being 
handled by a judge, feel loose and flabby ; but a 
truly fat ox always feels ‘hard fat.’ With such 
the butcher is seldom deceived; while loose 
handlers give no assurance of killing well.” 
Polled Catile——The polled or hornless breeds of 
cattle are either jointly aboriginal in Britain 
with the middle-horns, or, as already hinted, 
they are more probably the offspring of an an- 
cient accidental variety. They have existed 
from time immemorial in Galloway; they have, 
for a very long period, been favourites in various 
districts of the east and south-east of Scotland, 
particularly in Aberdeenshire and Forfarshire ; 
they have, for upwards of a century and a half, 
been sent in great numbers from Galloway far 
into England, especially to the counties of Nor- 
folk and Suffolk; and they are in high esteem, 
throughout many parts of both Scotland and 
England, for their large size, the firmness of 
their flesh, and the readiness of their disposition 
to fatten. They are generally designated, in 
Scotland, dodded cattle and humble cattle, or 
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familiarly doddies and humlies. The principal 
varieties or breeds of them, or those which are 
most distinctively known in the market, are the 
Buchan doddies, the Angus humlies, the Gallo- 
ways, the Suffolks, and the Norfolks. 

The Buchan or Aberdeenshire doddies are 
generally symmetrical. Their back is straight 
and nearly level, but has the rump-top and the 
tail-head rather too much elevated. The ribs 
have a roundish outline, and are a little flat 
near the backbone. ‘The side-view is pretty rec- 
tangular; but the brisket is deeper than the 
flank, and the rump-top and tail-head are higher 
than the back and the shoulder-tops. The back, 
as seen from above, is a little too narrow, and, 
from the hooks to the shoulder, is wedge-shaped. 
The eye is good; the touch is, in general good; 
the bones are strong and well-set; and the flesh 
is well developed in the most valuable parts. 


The colour is generally black, but sometimes red, | 


dun, and brindled, with scarcely any white. A 
well-fed ox of this breed usually attains, at four 
years of age, a weight of between 50 and 60 
stones; but, in favourable circumstances, it at- 
tains a weight of between 70 and 80 stones; and, 
in some instances, it attains, at five or six years 
of age, a weight of 100 stones. 


land ; and their beef is of fine quality, and adapt- 

ed either for the home market or for shipping. 
The Angus humlies have external characters 

intermediate between those of the Buchan dod- 


dies and those of the Galloways; and, probably 
by means of a cross with the latter, they have | 


been much improved from what they once were. 


They extend over all Forfarshire, all Kincardine- | 
shire, a large portion of Aberdeenshire, and many 


parts of Fifeshire; and large droves of them are 
annually sent to the south of Scotland and to Eng- 
land, and are generally confounded in the latter 
country with Galloways. They have, for some 
time past, been constantly under a course of im- 
provement; and they are, at present, so far from 
being a fixed or finished breed, that the propa- 
gators of them, even in Forfarshire, cannot al- 


ways depend on the precise points of the parents | 


being perpetuated in the offspring. The back of 
most of them is a little depressed over the loins; 
the rump-top and the tail-head are rather too 
high; the shoulder-top is a little below the line 
of level; the buttocks are too thin; and the 
brisket is not sufficiently forward. The body, 
viewed either in front or in rear, is too narrow, 
—the hook-bones not being broad enough, the 
ribs flattish at the back, and both the hind legs 
and the fore legs not sufficiently asunder ; and, 
viewed from above, it is somewhat wedge-shaped, 
the breadth across the shoulder being less than 
that across the hooks. The legs are well-boned 
and of moderate length; the muzzle is rather 
coarse; the eye is good; the ears are rather too 
thick and hairy ; the head is tufted with hair 
and pretty well shaped; and the neck is rather 


This breed find | 
their way into every part of the south of Scot- 


| the name of Norfolk Scots. 


too small at the junction with the head, and does 
not carry the latter with sufficient gracefulness 
and ease. The hair is short and smooth; the 
hide is thickish; and the touch has a medium 
character between soft and harsh. Some indi- 
viduals are wholly or almost wholly black ; some 
are prevailingly black, but have a few dead-white 
spots on the face and the belly ; some are yellow- 
red ; and some have a dull and rich hue of dark 
red. The disposition is quiet; and the tendency 
to fatten rather slow. 

The Galloway cattle were, till quite a recent 
period, a mixture of polled and horned varieties ; 
and they have eventually become wholly polled, 
simply by the rejection of horned individuals in 
propagation. Small or rudimental horns still 
occasionally appear in the breed; but they have 
the curious character of being attached only to 
the skin. The Galloways, though scarcely dis- 
tinguishable from the best or most improved in- 
dividuals of the Angus humlies, are, as a whole, 


| a decidedly better breed; and, at the same time, 


they have purity of blood, and steadily transmit 
their points from parent to offspring. They are 
also of finer quality than the Buchan doddies, 


| though usually inferior to them in weight; and 
| while the latter are well adapted for strong ship 


beef, the former are excellently suited for the 
shambles of the retail butcher. The Galloways 
are spread over all Wigtonshire, all Kircudbright- 
shire, the southern part of Ayrshire, and a con- 
siderable part of Dumfries-shire. But by far the 
greater number, when two or three years old, are 
driven away from the land of their birth to be 
fattened on the pastures of Norfolk and Suffolk, 
and then sold in the market of Smithfield under 
They constitute up- 
wards of one-third of all the cattle of Smithfield 
from March till July; and, when in thorough 
condition, or what is technically called ‘ hard 
fat,’ they are highly esteemed by the London 
butchers.—The back of a true Galloway is quite 
straight and level, or at least has its shoulder-top 
nearer the level than the Angus humlies. The 
ribs are well rounded ; and the quarter is longer 
and the loins more shortly coupled, than in the 
Angus breed. The brisket is well forward, and 
the buttocks are well filled down to the hock; 
so that the whole body has the appearance of 
being deep. The buttocks are round, the back 
across not flat but rounded, and the breast full 
and expanded; so that the body, when viewed 
either in rear or in front, is broader than that of 
the Angus humlies. The breadth of the hooks 
also is carried forward to the shoulder more than 
in the Angus, so as to render the outline more 
rectangular, as seen from above. The head is 
better set on the neck than in the Angus, but is 
rather large, and has a coarse appearance. The 
muzzle is not good; the eye is dull, shows no 
white, and indicates sullenness; the ears are 
thick and hairy; and the head is crowned with 
a rather large semispherical knob, tufted with 
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hair. The legs are strong and short, and they 
are more deeply enveloped with the carcass than 
those of almost any other breed. ‘The skin is 
well protected with soft longish hair, and the 
touch is mossy and good. The prevailing colour 
is black, with sometimes a line of a dull dusky 
hue running along the back. 

The polled cattle of Norfolk seem to have gra- 
dually superseded a middle-horned breed of simi- 
lar character to that of the Devons; yet though 
generally and highly preferred for fattening, they 
are far from being the only cattle of the county. 
They are strictly descendants of the Galloways ; 
yet, while retaining the form of that breed, and 
superior to them in size, they have very observ- 
ably lost some of their excellencies. They are 
taller than the Galloways, rather better milkers, 
and capable of accumulating a greater load of 
flesh ; but they are thinner in the chine, flatter 
in the ribs, longer in the legs, more difficult to 
fatten, and somewhat inferior in the quality of 
their beef. Most are red in colour, but some are 
black; and others have mixtures of red or black 
with white, and possess a peculiar golden-coloured 
circle around the eye. 

The polled cattle of Suffolk, like those of Nor- 


folk, are descendants of the Galloways; but they | 


are broader and rounder in the body than the 
Norfolks, shorter in the leg, more easily fattened, 
and usually attain a greater weight. They 
very nearly resemble the Angus humlies in most 
external characters except size. 


lap, a snake head, thin and short legs, the ribs 
springing well from the centre of the back, the 
carcass large, the belly heavy, the backbone 
ridged, the chine thin and hollow, the loin nar- 
row, the udder square, large, loose, and creased 


when empty, the milk veins remarkably large | 
The prevailing |. 
colours are dun, red, red and white, brindled, | 
Most of the bull calves, | 


and rising in knotted puffs.” 


and creamy yellow. 
however, are fed for veal for the London market; 
and nearly all the heifers are reserved for the 
dairy, for the supply of London with butter. 
Many and wondrous statements have been made 
respecting the milking properties of the Suffolk 
cow; but most of these are wild exaggerations, 
and such as are true ought to point rather to the 
luxuriance of the pastures than to the excellence 
of the breed. 
Crumpled-Horned Cattle —The crumpled-horned 


or Alderney cattle are constantly imported to Bri- | 


tain from the Channel Islands, Normandy, and 
adjacent parts of the French continent ; yet 
though brought from so many districts are al- 
ways popularly called Alderneys. They are some- 
what extensively diffused in Hampshire; but 
they exist in other British districts only in gen- 
tlemen’s parks and pleasure-grounds, and they 
seem ill adapted to the climate of Scotland or of 
the extreme north of England. They are small 


A description | 
of those which existed nearly a century ago, says | 
that they had “a clean throat, with little dew- | 
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in size, very ill shaped, and altogether destitute 
of some of the best points of cattle character ; but 
their milk is surpassingly rich, and yields more 
butter in proportion to quantity than that of 
any other kind of cows; and partly on this ac- 
count, partly for fashion’s sake, they are gen- 
erally esteemed as occupants of fine parks. Mr. 
Parkinson, speaking somewhat exaggeratingly, 
says, “ They are of as bad a form as can possibly 
be described; the bellies of many of them are 
four-fifths of their weight ; the neck is very thin 
and hollow; the shoulder stands up, and is the 
highest part; they are hollow and narrow be- 
tween the shoulders; the chine is nearly with- 
out flesh; the hucks are narrow and sharp at 
the ends; the rump is short; and they are nar- 
row and light in the brisket.”—“ When viewed 
from behind,” says another writer, “ their body 
appears like two boards nailed together, as thin 
asa lath.” Their skin is very thin and papery; 
their hair is short and smooth; their cast of 
countenance is timid ; and their colour is, for the 
most part, alight-brownish-red, mixed sometimes 
with white, and sometimes with white and dun. 
Short-Horned Cattle—The short-horned cattle 
have, in recent times, acquired much more cele- 
brity than any other breed. Their origin in Bri- 
tain belongs to the counties of York and Durham, 
but is very obscurely known. ‘Toward the close 
of the 17th century, or perhaps at an earlier pe- 


| riod, a bull and some cows, which appear to have 


been one source of the breed, were introduced to 
Holderness from some part of continental Europe 
between Denmark and France. They had large 
shoulders, flat sides, a coarse neck, and a thick 
head ; their coarse parts were too large, and 
their fine points too small; yet they were better 
milkers, larger in size, and more capable of being 
fattened to an enormous bulk than almost any 
other cattle which were then known; and, on 
these accounts, they were esteemed, propagated, 
and intermixed with such of the native cattle as 
most nearly resembled them.—A race of cattle, 
of totally unknown origin, and constituting an- 
other source of the modern short-horns, existed 
from time immemorial within the basin of the 
Tees, on the mutual border of the counties of 
York and Durham, and acquired the appropriate 
name of Teeswater cattle. ‘In colour,” says the 
Rev. Henry Barry, “they resembled what is call- 
ed the improved breed of the present day, except 
that the fashionable roan was not quite so pre- 
valent. They are described in general characters 
also to have differed very little from their de- 
scendants; possessing a fine mellow touch, good 
hair, light offal, particularly wide carcasses, and 
deep fore-quarters. They were also justly cele- 
brated for extraordinary proof when slaughtered, 
—resembling thus closely their descendants of the 
present day. One trifling difference is alone 


| worth recording,—the horns of the old Teeswater 


breed were rather longer, and turned gaily up- 
wards.”—During the latter part of last century, 
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numerous bulls, which proved a third source of 
the present short-horns—but a source in some 
degree identical with the first—were imported 
to the counties of York and Durham from Hol- 
stein and Holland. The frame of the cattle of 
the present day in Holstein and Holland is supe- 
rior to that of the old Teeswater breed, and some- 
what similar to that of the modern improved 
short-horns, but inferior to the latter in several 
of the best points. The colours of the Dutch, too, 
are black and white, while those of the Teeswater 
were red and white.—Improvements of succes- 
sive stages, but of unrecorded pedigree, were made 
by crossings of the Teeswater with the Dutch 
and the Holstein, till a new and established breed 
was produced, called the Teeswater Short-horns ; 
and this latter breed was afterwards improved, 
by a series of recorded and widely-known cross- 
ings, commencing with the red and white bull 
Studley, belonging to Mr. Sharter of Chilton, till it 
resulted in the present race of Short-horns,—the 
finest and most celebrated breed of cattle now 
pastured in Britain. 

The frame of a thorough-bred fattened short- 
horn, exactly corresponds to the established rules 
respecting rectangularity of outline. “When 
we survey the frame, we have a straight level 
back from behind the horns to the top of the 
tail, full buttocks, and a projecting brisket,—we 
have, in short, the rectangular form; we have 
also the level loin across the hookbones, and the 
level top of the shoulder across the ox, and per- 
pendicular lines down the hind and fore legs on 
both sides, these constituting the square form 
when the ox is viewed before and behind; and 
we have straight parallel lines from the sides of 
the shoulders along the outmost points of the 
ribs to the sides of the hind quarters, and we 
have these lines connected at their ends by 
others of shorter and equal length, across the 
énd of the rump and the top of the shoulder, 
thus constituting the rectangular form of the ox 
when viewed from above down upon the back. 
We have, in this manner, the form of the short- 
horn ox and heifer in perfect accordance with 
the diagrams of the rule.” But the bull very 
perceptibly deviates in an elevation of the neck, a 
dependence under the brisket, and a fulness of the 
neck vein; and the cow, when young, slightly de- 
viates in a thinness in the buttocks,—and, when 
old, considerably deviates in an enlargement of 
the belly, and generally, though not always, in a 
hollowness in the loins. The flesh of the short- 
horn, whether ox, heifer, bull, or cow, is accu- 
mulated and well adjusted in the most valuable 
parts ; the fat of it is in due and even preponder- 
ating proportion to the lean; and the fibres of 


the lean are fine, well mixed or even marbled. 


with fat, and abundantly juicy. The bone of the 
head and the legs is fine, thin, and clean; the 
expression of the eye is calm, pleasant, and com- 
paratively intelligent ; the horns are finely taper- 
ing, and either white or otherwise light coloured ; 


ne fant 


and the colour of the skin is red or white, or 
various commixtures of red and white, while 
that of the bare portion of the nose and around 
the eyes has the tint of cream. “The external 
appearance of the short-horn breed,” remarks 
Mr. Dickson, “is irresistibly attractive. The ex- 
quisitely symmetrical form of the body in every 
position, bedecked with askin of the richest hues 
of red and the richest white, approaching to 
cream, or both colours, so arranged or commixed 


| as to form a beautiful fleck or delicate roan, and 


possessed of the mellowest touch; supported on 


| small, clean limbs, showing, like those of the race- 


| horse and the greyhound, the union of strength 
' with fineness; and ornamented with a small 


lengthy tapering head, neatly set on a broad, 
firm, deep neck, and furnished with a small muz- 
zle, wide nostrils.—prominent, mildly-beaming 
eyes,—thin, large, veiny ears, set near the crown 
of the head, and protected in front with semi- 
circularly bent, white or brownish-coloured, short, 
smooth, pointed horns ;—all these several parts 
combine to form a symmetrical harmony, which 
has never been surpassed in beauty and sweet- 
ness by any other species of the domesticated ox.” 

The short-horned breed are the prevailing cat- 
tle of Yorkshire and Durham; they have become 
common in many parts of the counties adjoining 
these, particularly Northumberland, Cumberland, 


_ and Lincolnshire; they more or less abound in 
_ Essex, Middlesex, Surrey, and some other dis- 


tricts remote from the places in which they 
originated; and they have, for some time past, 


| been in general requisition on estates in most 
| parts of the three kingdoms, which are in any 


_ tolerable degree distinguished for attempts to 


improve local breeds by crossing. Till about 
forty years ago, few were seen north of the 


_ Tweed; but, for a considerable time past, they 


have existed in as great perfection in Berwick- 
shire and Roxburghshire as in the counties of 
York and Durham, and have been more or less 
intermingled with the prevailing live stock of 
the Lothians, Fifeshire, Perthshire, and other 
districts of the Scottish lowlands, and have even 


| penetrated from county to county till they have 


become not unknown in the vicinity of John-o’- 
Groats. . 

Middle-Horned Cattle—The middle-horned cat- 
tle of North Devonshire appear to many good 


judges to be direct descendants of the aboriginal 


cattle of Great Britain; and they are usually re- 
garded as a very distinct and favourable variety 
of the middle-horns. They exist in greatest 
purity in the district extending from the river 
Taw westward along the sea-board of the Bristol 
Channel to a point east of Parrett, and landward, 
by Barnstaple, South Molton, Chumleigh, and 
Tiverton, to a point not far from Wellington. 
They are esteemed, in their native district, in 
Norfelk, and in some other parts, for the richness 
and volume of butter yielded by their milk ; they 
are favourites, in some parts of England, for the 
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draught; they have been tried in some districts, 
even so far distant as the extreme west of Ire- 
land, for the improving of other breeds; and they 
have themselves been eventually so much im- 
proved that, in their own country, they would 
probably suffer deterioration from any crossing 
with any other distinct variety. They have 
been tried in Scotland; but they do not seem to 
agree with its climate. They have yellowish 
horns, a pure, rich red colour, and tolerably good 
symmetry and points. They are inferior to the 
short-horns for feeding, and to the Herefords for 
the shambles; and, though fleshy, they cannot 
compare with either the short-horns or some of 
the Scotch middle-horns, for fine mixture of fat 
and lean. “The horn of the bull,” says Youatt, 
“ought to be neither too low nor too high, taper- 
ing at the points, not too thick at the root, and 
of a yellow or waxy colour. The eye should be 
clear, bright, and prominent, showing much of 
the white, and it ought to have around ita circle 
of a variable colour, but usually a dark orange. 
The forehead should be flat, indented, and small ; 
for by the smallness of the forehead, the purity 
of the breed is very much estimated. The cheek 
should be small, and the muzzle fine; the nose 
should be of a clear yellow. A black muzzle is 
disliked, and even a mottled one is objected to 
by some who pretend to be judges of the true 
Devon. The nostril should be high and open ; 
the hair curled about the head, and giving, at 
first appearance, an idea of coarseness which soon 
wears off. The neck should be thick, and that 
sometimes almost to a fault. Excepting in the 
head and neck, the form of the bull does not 
materially differ from that of the ox, but he is 
considerably smaller.” 

The Hereford cattle have a nearer resemblance 
than any other middle-horned variety to the 
short-horn breeds; and they were unaccountably 
mistaken by Mr. Culley for a cross between the 
Welsh and a bastard variety of the long-horns. 
They pay the feeder better than the breeder ; for 
their cows are very bad milkers; while their oxen 
and heifers, when in good condition, are exceed- 
ingly well adapted to the shambles. They have 
their beef well developed in the best points; and 
though a heavy breed, they generally sell at first- 
rate prices in Smithfield. They seem well adap- 
ted in form and strength for heavy farm work ; 
but they want sufficient activity, and are now 
very seldom seen in the yoke. “The counte- 
nance of this breed,” says Mr. Marshall, “is plea- 
sant, cheerful, open; the forehead broad; eye 
full and lively; horns bright, taper, and spread- 
ing; head small; chop lean; neck long and ta- 
pering ; chest deep; bosom broad, and projecting 
forward; shoulder-bone thin, flat, no way protu- 
berant in bone, but full and mellow in flesh ; 
chest full; loin broad; hips standing wide, and 
level with the chine; quarters long, and wide at 
the neck ; rump even with the level of the back, 
and not drooping, nor standing high and sharp 


| aboriginal cattle of Great Britain. 


| possess very considerable resemblance. 
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above the quarters; tail slender and neatly hair- 


ed; barrel round and roomy; the carcass through- 
out deep and well spread; ribs broad, standing 
flat and close on the outer surface, forming a 
smooth, even barrel, the hindmost large and full 
of length; round bone small, snug, and not pro- 
minent; thigh clean and regularly tapering ; legs 
upright and short; bone below the knee and 
hock small; feet of middle size; flank large; 
flesh everywhere mellow, soft, and yielding plea- 
santly to the touch, especially on the chine, the 
shoulder, and the ribs; hide mellow, supple, of 
a middle thickness, and loose on the neck and 
huckle; coat neatly haired, bright, and silky; 
colour, a middle red, with a bald face.” 

The Sussex cattle, particularly those among 


_ the wealds of East Sussex, appear equally with 


the North Devons to be direct descendants of the 
They are 
much less adapted than the Herefords and some 
other varieties of middle-horns, for the purposes 


| of the retail butcher ; yet possess excellent adap- 


tation for the purposes of the beef-shipper. They 
are a large breed, generally of a red colour, with 
no white on the face ; and they have larger horns 


| than the Herefords, plainer skins, larger bones, 
_ less symmetry, and fewer points of excellence in 


habit or goodness of flesh. Their horns project 
and then turn up, and are thin, long, and taper- 
ing; and though quite distinct in form and char- 
acter from those of the long-horned breeds, yet 
Their 
eye is large and prominent; their neck is coarser 
than that of the North Devons, and both longer 
and thinner than that of either the short-horns 
or the long-horns; and their shoulder has no 
projecting point as seen from behind, but is the 
centre of a disproportionately large development 
of a secondary quality of flesh. 

The prevailing cattle of Cornwall, Devonshire, 
Somersetshire, most of Gloucestershire, and part 
of Kent are middle-horn varieties, either closely 
allied to the North Devons, the Herefords, or the 
Sussexes, or produced from a crossing of some two 
of these with each other, or of one of them with 
the middle-horns of Wales.—The Welsh cattle 
have the same kind of claim as the North Devons 
and the Sussexes to be considered direct descend- 
ants of the aboriginal British cattle; and when 
examined from county to county, as they exist in 
the interior of the principality, they are seen to 
be a group of varieties, considerably different 
from one another in points and character, and 
possessed, in some instances, of considerable val- 
ue; but when observed only in the specimens 
which are driven into England, and sold fat at 
Smithfield, or lean at the markets of Rumford 
and Epping-Forest, they appear to be of nearly 
uniform variety, and all of very inferior charac- 
ter. English graziers and feeders who can obtain 
Scottish West Highland cattle, never think of 
purchasing cattle from Wales. “The Welsh cat- 
tle,” observes Mr. Dickson, “resemble the small- 
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est and coarsest sorts of our Fife and Aberdeen- 
shire runts, having thick horns, thick, coarse, 
plain hides, and narrow backs; and, in my opin- 
ion, they are a very inferior breed of cattle.”— 
The native Scotch cattle, with the exception of 
the polled varieties formerly noticed, are all mid- 
dle-horned, and rank, in origin and general char- 
acter, with the North Devons and the Sussexes ; 
but whether viewed at large on their native 
pastures, or in specimens as driven into England, 
they are classifiable into a number of groups, so 
very distinct from one another as to be usually 
regarded as different breeds. The most remark- 
able or important of these groups are the Shet- 
landers, the cattle of Orkney and Caithness, the 
North Highlanders, the middle-horns of Aber- 


deenshire, the middle-horns of Fifeshire, the West 


Highlanders, and the cattle of Ayrshire. 

The Shetlanders, though easily capable of im- 
proved growth on good pastures, are naturally 
the smallest cattle in the Three Kingdoms ; yet, 
in the quality of their beef, the fineness of its 
grain, the delicacy of its flavour, and the prime 


intermixture of its fat with its lean, they are | 


totally unsurpassed and even unequalled. Their 


form, as tested by the established rules, is defec- | 
tive in symmetry; the line of the back is rather 


hollow ; the ribs are pretty round; the tail 
head droops; and the forequarters and the belly 
are comparatively too large. This form indicates 
starvation, and may have been accidentally pro- 
duced by severity of climate and paucity of food ; 
and, under more favourable circumstances, espe- 
cially with the aid of crossing, it might easily be 
improyed. The horn is sharp, the eye full, the 
muscle fine, the hair soft and sleek, and the 
touch excellent; and these points combine with 
others to indicate great superiority of constitu- 
tion and much tendency to fatten. The colour 


is uniformly black, light red, or black and white. | 
The weight of the forequarters is usually from | 


16 to 20 stones, and when extra fat, from 25 to 
30 stones; yet, in some instances of full fatness, 
it is not more than 14 or 15 stones. 
in every part, of the finest quality, and as small- 


grained as mutton. The milk of the cow is rather | 


small in quantity, but very rich in quality. 
The cattle of Orkney are much larger than 
those of Shetland, but have far less symmetry of 


form, and a much coarser quality of beef. Their | 


back is narrow, and curves above the straight 
line ; their ribs are flat; their hind quarters are 
thin ; all their bones are coarse, and those of the 


trunk are prominent; their head droops; and | 


their horns are short and blunt. ‘Their poor 


coat and their bad shape, indicate them to be | 
slow feeders, and incapable of acquiring an early | 
maturity. —The Caithness cattle have narrow © 
backs, flat ribs, narrow chests, and large bellies ; _ 
and, in general, are similar to those of Orkney. | 


A large proportion of both varieties are trained 
to work or kept for breeding till about seven or 
eight years of age; and are then sold in a lean 


The beef is, | 
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condition, under the name of runts,—an expres- 
sive Scotch word which properly means old cows 
that have ceased to be capable of breeding. The 
runts are often sold at a very low price ; yet when 
transferred to good pastures in the south of Scot- 
land or in England, they rapidly fatten, and ac- 
quire a mass of tolerably good beef, and become 
very compensatory to the feeder. 

The native breed of the counties of Suther- 
land, Ross, and Cromarty, bear the name of North 


from the cattle of Orkney and Caithness. But 
two other breeds in Sutherlandshire, the Dun- 
robins and the Skibos, are so peculiar and inter- 
esting as, in spite of their comparatively small 
numbers, to challenge specific notice—The Dun- 
robins take their name from the Duke of Suther- 
land’s estate of Dunrobin Castle, and are well 
known, as very superior Highlanders, both in 
England and in Southern Scotland. They attain 
a great size at Dunbrobin, at Skelbo, and at some 
other places in the north; and, when brought 
down to the southern markets, have frequently 
excited surprise and admiration. ‘“ I remember,” 
said Mr. Dickson in 1835, “a lot of sixty four- 
| year olds being shown about twelve years ago at 
| the October Falkirk Tryst. They had the most 
sprightly and splendid appearance of any north 
country cattle I ever saw. They showed beauti- 
ful symmetry, straight level backs, round deep 
carcasses, great substance of flesh, strong fine 


eyes, and large, sharp-pointed, spreading horns. 
The only fault which could have been found in 
their symmetry was the large proportion which 
the fore bore to the hind quarters. They were 
fine fat, and would have weighed 55 stones the 


four quarters.”—The Skibos are bred on the estate 


of Skibo, and have, for a considerable period, been 
driven annually to the centre of Forfarshire, and 
there sold at exorbitant prices for private con- 
sumption at gentlemen’stehble _ 
as small as the Shetlanders, and almost as fine in 
the quality of their beef, and, at the same time, 
far more symmetrical and beautiful in form. 
They have a straight level back, pretty round 
ribs, small bones, a sharp muzzle, keen bright 
eyes, fine, small, sharp-pointed, spreading horns, 
a soft, thick, hairy coat, and a sweet touch; and 
they possess most of the good properties of rapid 
feeders. When viewed from above, they are dis- 
proportionately narrow and long; yet, when well 
fattened, they have the tops of the ribs well 
covered, and show remarkably fine points. 

The horned cattle of the mountainous districts 
of Aberdeenshire are a middle-sized variety, rather 
plain skinned, of pretty good symmetry, usually 
weighing from 30 to 50 stones when fat, excellent 
travellers, well adapted to the shambles, and in 
much favour with the graziers, not only of their 
native districts, but of the counties of Banff and 
Elgin. But the horned cattle of the interior of 
Aberdeenshire, about Huntly and Keith, and in 
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Highlanders, and are scarcely distinguishable |: 


bone, fine coats of hair, with small muzzles, quick ° 


They. are nearly. 


_|and have strong, broad, fine bones; the muzzle is || 


743 | 
other low-lying districts, are a large, heavy | 
variety, commonly designated Aberdeenshire 
runts. They have large, long bodies, great ends, 
small middle, strong bones, long legs, a gaunt, 
stalking gait, smooth hair, large hooves, thick 
muzzle, dull, heavy eyes, and very thick, broad, 
long, spreading, turned-up horns. Many are 
worked in the plough till seven or eight years of 
age, and then fattened for the shambles, or driven 
away to the south. | 
An old and celebrated breed of Fifeshire cattle, 
called the Falklands, are supposed to have been 
imported by some of the kings of Scotland, to 
their favourite hunting seat of Falkland, from 
Hereford, Sussex, or North Devon; and they pos- 
sess considerable resemblance to the breeds of | 
these districts in both form and character; but 
they have become very scarce,¢and are likely 
soon to disappear. The prevailing horned cattle 
of Fifeshire are a coarse variety, which, in com- 
mon with the ill-shaped and half-haggard varie- 
ties of Caithness and Aberdeenshire, bear the 


contemptuous designation of runts. Their gen- 
eral outline is inferior to that of many of the 
morthern varieties; the direction of the back is 
curved, and falls below the level line; the bones 
are coarse; the legs are rather long; the eye is 
dull; the face has strongly marked features ; the 
horns are long, flat, and thick ; the hair is smooth ; 
the touch is rather hard; the tendency to fatten 
is comparatively feeble till the third or fourth 
year; and the beef is by no means good for the 
retail butcher, but suits well to be salted and 
shipped. : 
The West Highlanders or Kyloes are both the 
oldest and the best middle-horn breed in Scot- 
land. They include several pretty distinct varie- 
ties, and have undergone very different kinds and | 
degrees of improvement. The purest variety of 
them, though small in size and otherwise inferior, 
exists in Skye; other varieties of a comparatively 
“small size exist in other parts of the Hebrides ; 
varieties of Cox iparatively large size are found on 
the richer pastures of Kwss-shire, Argyleshire, and 
Perthshire ; and varieties beth large and small, 
occur in the counties of Inverness, Sutherland, 
Stirling, and Dumbarton, and in portions of some 
other Highland counties. The back of a £04 
Kyloe is straight and level; the upper surface of" 
the back is broad, all the way from the top of the ||’ 
shoulder to the rump; the sides are deep; the 
brisket is wide, and projects well forward; the 
buttocks are well filled up; the legs are short, 


fine ; the nose is a little turned up ; the eye is full 
and sparkling; the ears are thin, broad, hairy, 
and pricked ; the horns are wide-set, long, white, || _ 
tapering, sharp-pointed, and tipped with black. \ 
the hair of the coat, the head, the mane, the le 

lap, and the tail-end is shaggy, long, fine, and 

in the least degree curled ; the skin is me’ 

the touch is soft and kindly; the colours ay 

quently black, and sometimes red, dun, 07 


fo = 
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led, and always of a rich hue; the habit has a 
great aptitude for early fattening; and the beef 
is of the finest quality, and accumulated on the 
most valuable parts. “Taking them all in all,” 
says Mr. Dickson, “no breed which I have yet 
noticed, (comprising all the Scotch breeds except 
the Ayrshires and the Galloways,) approaches in 
character and properties so near the short-horns 
as the West Highlanders. The climate of that 
part of the country which they inhabit is not 
cold, but wet and boisterous; and, as a suitable 
protection against the elements, their shaggy 
coats are well adapted. They are first-rate gra- 
zers, feeding on grass with great rapidity on their 
native pastures ; and, when they are brought into 
the arable districts, they thrive equally well on 
turnips. The usual weight which they attain, 
when fat, is from thirty to fifty stones, according 
to the size of the particular variety.” 

The Ayrshire breed of cattle has a very dis- 
tinct character from that of any of the other 
middle-horn breeds; yet it is evidently allied to 


| them, and seems to have risen out of one or more 


of them ; and, though both the time and the man- 
ner of its origin are strangely and deeply envel- 
oped in obscurity, it is known to have had no 


| existence about a century ago, and to have come 


into existence within the county whence it has 
its name. It has very extensively, and for a con- 
siderable period, though somewhat erroneously, 
had the reputation of being the most lactiferous 
breed in Great Britain ; and throughout Ayrshire, 
Lanarkshire, and Renfrewshire, large portions of 
Stirlingshire, Dumbartonshire, and Linlithgow- 
shire, and small, occasional spots in some other 
districts, it is strictly and sedulously appropriated 
to the purposes of the dairy. The beef, though 
of good quality, and possessing a good admixture 
of fat and lean, makes bad returns to the butcher, 


and is very limitedly in request; and the bull- 


calves are usually fed for veal, while the heifer- 
calves are kept to renew the stock of cows., 
Short-horn cows are much lars? yuan the Ayr- 
shires, yet do not consurje more food in propor- 
tion to their size ; and they produce more valu- 
able calves, Vicia larger quantities of milk, and 
MS less trouble in proportion to their yield of 
mic ; and a stock of them as compared to a stock 


a ; : : 
of Ayrshires occupy less room, involve less risk of 


loss from disease and death, and afford both a larger 
and a more valuable produce. The short-horns, 
therefore, ought, in all common sense, to super- 
sede the Ayrshires on every large or middle-sized 
dairy-farm; and the Ayrshires ought to be re- 
tained as milkers only on cottage-holdings, moor- 
side farms, and any other situations of very 
limited capacities for food and very small demands 
for milk. The back of prime Ayrshire cattle is 
“ight and nearly level yet has one slight de- 
sion at the top of the shoulder, and an evi- 
tendency to another over the loins; the ribs 
*etty round; the sides are deep, but show a 
‘ey in the filling up of the buttocks; the 
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breast or front of the carcass is comparatively 
narrow; the upper surface of the carcass shows 
far less breadth at the shoulder than at the hooks, 
and has a kind of wedge-shaped outline; the 
length of the body is proportionately greater 
than the height; the legs are comparatively short ; 
the muzzle is fine; the face is broad but rather 
short; the eye is complacent; the expression of 
the face is gentle but dull; the horns are short 
and turned up; the skin is smooth and thin; the 
touch is good, yet wants the mellowness which 
accompanies a thick and soft skin; and the col- 
ours are red and white like those of the short- 
horns, but not so rich in hue, and sometimes 
mixed with black, and always arranged in blotches 


and patches, which are irregular, seldom circular, 


and never grizzled. 
Three very distinct breeds of cattle prevail in 
Ireland ; and one of these is middle-horned. 


This seems to be as evidently aboriginal in Ire- | 
land as in Great Britain; it is small, wild, light, | 
and active; it occurs in almost every district of | 
the rude and mountainous regions of the island; | 
and it may be regarded as very favourably repre- | 
sented in its best known variety, the cattle of | 
Kerry. The Kerry cow is as small as a cow of | 


the Scottish Skibos, and somewhat similar to her 


keepers and cowfeeders in towns. 


perfectly quiet; but, when disturbed or even 
slightly irritated, they bireak al 


and their coats are finely hairy and soft. 


Long-Horned Cattle—Ivreland appears, though | 
not very distinctly, to have been the country of | 


the aboriginal long-horned family of cattle; and 
it, at present, possesses two perfectly distinct 


breeds, which seem either to have had a sepa- | 
rate origin, or to have for a very long period had | 
a separate and mutually receding existence. The 
breed of the northern parts of the island, though | 


occasionally producing individuals of a somewhat 


symmetrical shape, is prevailingly coarse, clumsy, | 


dull, and exceedingly inferior. The head is large ; 
| the horns are long; the bones are coarse; the 


skin is coarse and thick ; the body, viewed either | 
in front or in rear, is exceedingly thin; and the | 
colour is of almost every shade on the body, but | 
generally white on the back. Large droves of | 


them, of three and four years of age, are con- 


in points and shape; she is, comparatively to’her | 
size, a very copious milker; and she possesses | 
the same kind of reputation throughout a large | 
portion of Ireland, which belongs to the Ayr-— 
shire cow in the western districts of the Scottish — 
lowlands. Kerry heifers are in constant demand, | 
at comparatively high prices; and they may be > 
met in droves, in many parts of the low country, | 
ready to be sold in pairs or one by one to the 
small farmers of the rural districts and the dairy- _ 
Kerry cattle, 
when unmolested or very gently treated, are 


bounds, and | 
overleap all the ordinary fences. Their horns | 
are small; their muzzle is sharp; their eyes | 
have a quick and piercing expression; their | 
horns are long, sharp-pointed, and turned-up;_ 
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stantly exported, at very low prices, to be fat- 
tened by English graziers. 

The other long-horned Irish breed prevails 
over all the great central plain of Ireland, from 
Dublin away into Connaught, and from the con- 
fines of Ulster away to the centre of Munster; 
it is, in many instances, particularly in the coun- 
ties of Roscommon, Meath, Limerick, and Tippe- 
rary, a breed of great value,—quite worthy to be 
compared to many of the esteemed middle-horns 
of Great Britain; and it appears to have been 
the true or exclusive origin of the long-horns of 
England ; and yet, as at present existing, it has 
acquired material improvement from crossings 
with some of the best long-horns of Lancashire. 
The back of an ox of this breed is straight and 
level; the bones are strong; the flesh is com- 
pactly accumulated; the skin is thick, rather 
hard, and profusely hairy; the shoulders are 
thick ; the expression of the eye and countenance 
is placid; the horns first project outward, then 
form a curve, and then return to the face, threat- 
ening in some instances to pierce the bones of 
the nose, and in others so to pass before the muz- 


| ale as to prevent the animal from grazing; and 


the colour along the back is usually white, and 
athwart the body very various, but chiefly red 
and white blended into a coarse and unpleasant 
roan. The beef is of medium quality, juicy, and 
well-flavoured, but decidedly coarse in the grain ; 
and when well fattened, it is in high request 
The best specimens 
of this breed are usually to be seen in the Smith- 


| field market of Dublin; exported droves of them 


constitute the principal supply of the shambles 
of Liverpool and Manchester; and though never 
preferred by English graziers to Scotch cattle, 
they fatten very rapidly in their own humid cli- 
mate, and on their own rich plains, especially on 
the surpassingly finé pastures of Meath, Roscom- 
mon, and Limerick. “It is perhaps owing to 
fast feeding,’ says Mr. Dickson, “that the grain 
of the flesh is larger, and it is this property which 
makes the meat take so well at Liverpool for the 
shipping. Many are also sent fat to the Glasgow 
market, where the heavy parts, such as shoulders 
and rounds, are salted for hams, that city having 
long been famed for beef hams. The hides of 
these cattle, on account of their thickness, give 
from ten to twenty shillings a-piece more than 
the hides of short-horns of the same weight. 
Upon the whole, they are a useful breed of cattle, 
but they have not the fine quality of the Scottish 
Galloways or the West Highlanders, which take 
so readily in London. But the Irish cattle can 
be brought to great weights. I saw a lot in Dub- 
lin market of five-year olds, which were esti- 
mated in weight 110 stones each, and were sold 
for £32 a-piece.” 

The English long-horns have, from the earliest 
recorded period, existed, as a distinct and pecu- 
liar breed, in the district of Craven,—a part of 
the West Riding of Yorkshire adjacent to Lan- 


cashire, and separated from Westmoreland prin- 
cipally by the western moorlands. JDroves of 
Irish cattle have, from time immemorial, been 
landed in Galloway and in the north of England, 
and driven through Westmoreland and Lanca- 
shire toward the southern counties, there to sup- 
ply the markets of London and other large towns ; 
and some of these, arrested during their pro- 
gress southward, seem to have constituted the 
origin of the long-horns of Craven, Lancashire, 
and Westmoreland. The Craven group appear 
to have become settled before the groups of the 
two adjacent counties; they, at a subsequent 
period, obtained the distinction of being broader 
in the chine, shorter in the body, more symme- 
trical in form, and more rapid in fattening than 
the Lancashire and Westmoreland long-horns; 
and they have been pretty generally regarded as 
the best crossing source for effecting improve- 
ments on all other groups of long-horns, whether 
in Ireland or in England. The long-horns spread 
from their original settlements into most of the 
inland districts of England; and, in a more or 
less modified condition, as well as with a greater 
or less degree of predominance, became the 
adopted cattle of Derbyshire, Cheshire, Notting- 
hamshire, Leicestershire, Rutlandshire, Cam- 
bridgeshire, Huntingdonshire, Northampton- 
shire, Bedfordshire, Buckinghamshire, Stafford- 
shire, Warwickshire, Shropshire, Worcestershire, 
Oxfordshire, Berkshire, Wiltshire, and Hamp- 
shire; yet, formerly over a great extent of these 
counties, they were both intermixed and crossed 
with the middle-horns; and at present over an 
additional extent, they have become pic reeded 
by the short- horns. 

The long-horns of England, like those of Ire- 
land, are readily discernible from all other breeds 
by the disproportionate length and sometimes 
encumbering form of their horns. 
Craven breed, the horns projected almost hori- 
zontally ; but in the offspring and improved va- 
rieties, they either grew perpendicularly down so 


as to render grazing difficult, or made such cur- | 
vatures as to threaten to meet before the muz- | 
zle, or swept so round as to threaten to lock the | 
under jaw, or turned their points so inward upon | 
the nose or other parts of the face as to seem to | 


be about to pierce them. Most of the present 


English long-horns have long, spreading, and | 


sometimes drooping horns; a dark red and brin- 


dled colour, with white along the back; good — 


coats of hair ; rather coarse bones; fair symmetry; 
a good adjustment of beef along the back ; a capa- 
city of attaining great weight; and a habit of 


both sound and somewhat rapid feeding. But | 


even the Craven group, like the whole of the 
Irish long-horns, though with no such wide dif- 


ference of value, are divisible into two great and 


very distinct sections. The smaller Cravens in- 
habit the moorlands and hills; are hardy and 
easily kept; yield a large produce of excellent 
milk; have a capacity of rapid fattening when 


cat ee 


In the old | 


justly prized by cottiers and small farmers. 


| distance. 
|, seasons of the year, according to the manner in 


removed to good pastures; and are much and 
The 
larger Cravens inhabit the low and level districts ; 
and yield less milk in proportion to their size 
and. food than the smaller Cravens; but possess 
an extraordinary tendency to fatten rapidly and 
to acquire a great bulk and weight. “ As either 
of these found their way to other districts,” re- 
marks Mr. Youatt, “ they mingled to a greater or 
less degree with the native cattle, or they felt 
the influence of change of climate and soil, and 
gradually adapted themselves to their new situa- 
tion; and each assumed a peculiarity of form 
which characterized it as belonging to a certain 
district, and rendered it valuable and almost per- 
fect there. The Cheshire, the Derbyshire, the 
Nottinghamshire, the Staffordshire, the Oxford- 
shire, and the Wiltshire cattle were all essen- 
tially long-horns; but each had its distinguishing 
feature, which seemed best to fit it for its situa- 
tion, and the purposes for which it was bred. 
Having assumed a decided character, varying only 
with peculiar local circumstances, the old long- 


| horns, like the Devons, the Herefords, and the 
| Scotch, continued nearly the same.” 
| horns were cherished in.preference to all other 


The long- 


breeds, and maintained to be the best, by the 
celebrated improver, Mr. Bakewell; but they are 
now generally admitted to be decidedly inferior 
in aggregate worth to the short-horns, and not 
equal for the shambles to any one of several of 
the Scotch breeds. 

Wild Cattle of Chillingham Park.—The follow- 
ing account of the wild cattle kept at Chilling- 


| ham, and which are supposed to be the descend- 


ants of a species which formerly inhabited this 
country, is extracted from a letter addressed by 
Lord Tankerville to Mr. Hindmarsh, who read a 
paper on these animals at the recent meeting of 
the British Association. His lordship supposes 
that “they were the ancient breed of the island, 
enclosed long since within the boundary of the 
park,” but states that he is not in possession of 


| any documents respecting them, or the period at 
| which the park was first enclosed. 


“They have 
pre-eminently all the characteristics of wild ani- 
mals, with some peculiarities that are sometimes 
very curious and amusing. They hide their 
young, feed in the night, basking or sleeping 
during the day; they are fierce when pressed, 
but, generally speaking, very timorous, moving 
off on the appearance of any one, even at a great 
Yet this varies very much in different 


which they are approached. In summer, I have 


_ been for several weeks at a time without getting 
_asight of them; they, on the slightest appear- 


ance of any one, retiring into a wood, which 
serves them as a sanctuary. On the other hand, 
in winter, when coming down for food into the 
inner park, and being in contact with the people, 
they will let you almost come among them, par- 
ticularly if on horseback. But then they have 
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also a thousand peculiarities. They will be feeding 
sometimes quietly, when, if any one appear sud- 
denly near them, particularly coming down the 
wind, they will be struck with a sudden panic, 
and gallop off, running one after another, and 
never stopping till they get into their sanctuary. 
It is observable of them as of red deer, that they 
have a peculiar faculty of taking advantage of 
the irregularities of the ground, so that, on being 
disturbed they may traverse the whole park, and 
yet you hardly get a sight of them. Their usual 
mode of retreat is to get up slowly, set off in a 
walk, then a trot, and seldom begin to gallop till 
they have put the ground between you and them 
in the manner that I have described. In form 
they are beautifully shaped, short legs, straight 
back, horns of a very fine texture, thin skin, so 
that some of the bulls appear of a cream colour ; 
and they have a cry more like that of a wild 
beast than that of ordinary cattle. With all the 
marks of high breeding they have also some of 
its defects. They are bad breeders, and are much 
subject to the rush, a complaint common to ani- 
mals bred in and in, which is unquestionably the 
case with these as long as we have any account 
of them. When they come down into the lower 
part of the park, which they do at stated hours, 
they move like a regiment of cavalry in single 
files, the bulls leading the van, as in retreat it is 
the bulls that bring up the rear. Lord Ossulston 
was witness to a curious way in which they took 
possession, as it were, of a new pasture recently 


opened to them. It was in the evening about | 


sunset ; they began by lining the front of a small 


wood, which seemed quite alive with them, when | 


all of a sudden they made a dash forward alto- 
gether in a line, and charging close by him across 
the plain, they then spread out, and after a little 
time began feeding. Of their tenacity of life, the 
following is aninstance. An old bull being to be 
killed, one of the keepers had proceeded to sepa- 
rate him from the rest of the herd, which were 


feeding in the outer park. This the bull resent- | 


ing, and having been frustrated in several at- 
tempts to join them by the keeper’s interposing 
(the latter doing it incautiously), the bull made 
a rush at him and got him down; he then tossed 
him three several times, and afterwards knelt 
down upon him and broke several of his ribs. 
There being no other person present but a boy, 
the only assistance that could be given him was 
by letting loose a deer-hound belonging to Lord 
Ossulston, who immediately attacked the bull, 
and by biting his heels drew him off the man, 
and eventually saved his life. The bull, however, 
never left the keeper, but kept continually watch- 
ing and returning to him, giving him a toss from 
time to time. In this state of things, and while 


the dog, with singular sagacity and courage, was 
holding the bull at bay, a messenger came up to 
the castle, when all the gentlemen came out with 
their rifles, and commenced a fire upon the bull, 
principally by a steady good marksman, from be- |. 
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hind a fence at the distance of twenty-five yards ; 
but it was not till six or seven balls had actually 
entered the head of the animal, one of them pass- 
ing in at the eye, that he at last fell. During 
the whole time he never flinched nor changed his 
ground, merely shaking his head as he received 
the several shots. Many more stories might be 
told of hair-breadth escapes, accidents of sundry 
kinds, and an endless variety of peculiar habits 
observable in these animals, as more or less in 
all animals existing in a wild state; but I think 
I have recapitulated all that my memory suggests 
to me as most deserving of notice.’—Aeports of 
the Board of Agriculture—Marshall’s County Re- 
ports — Transactions of the Highland Society — The 
Farmer's Magazine.— The Journal of the Royal 
Agricultural Society of England—Papers of Mr. 
Dickson and other writers in Quarterly Journal of 
Agriculture.— Rev. Mr. Berry’s Account of the 
Short-Horns—Culley on Live Stock—Youatt on 
| Cattle. — Sir John Sinclair's General Report of 
| Scotland —Buel’s Farmer’s Instructor —Mortimer’s 
Husbandry. — Martin Doyles Works. — Dickson's 
- Agriculture—Low’s Agriculture. 

CATTLEYA. A genus of very splendid epi- 
phytous, stove plants, of the orchis tribe. The 
earliest species known in Britain, was introduced 
in 1815; and ten other species were introduced 
before the close of 1837. The genus was named 
in honour of W. Cattley, Esq., of Barnet in Here- 
fordshire, an enthusiastic patron of botany, and 
a member of the London Horticultural Society. 
| Some of the species differ widely from others in 
foliage, size of flowers, habits of flowering, and 
other characters; so that the genus is likely, at 
some future period, to be divided into several 
genera. Some flower early in the season, or take 
a rest between the bulbing and the flowering ; 
and others flower later, or make one continuous 
growth from the forming of the bulb till the com- 
pletion of the flower; and the former of these 
classes have, in their native country, a double 
season or a second or returning rain, while the 
latter have only a single rainy season. 

Loddige’s ‘species, C’ Loddigesiz, is a native of 
South America, and was the first species brought 
to Britain. It has elongated pseudo-bulbs, two 
leaves, and an exquisitely delicate violet coloured 
flower; and it grows to about a foot in length, 
flowers from August till October, and seldom 
makes more than one pseudo-bulb in the season. 
The lip of the flower is curved downward, and 
the sepals and petals are bent backward, so as to 
render the entire form of the flower remarkably 
handsome.—Forbes’s species, C. Morbesti, was in- 
troduced from Brazil in 1823. It also has elon- 
gated pseudo-bulbs and two leaves; and its flowers 
are straw-coloured, with a mixture of white on 
the lip. It usually begins to flower in March; 
it continues to grow and flower till October; and 

it then sinks into repose-—The spotted-flowered 
species, C. guttata, was introduced from Brazil in 
1827. It agrees in the character of bulb and 
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leaf with the two preceding species; and usually 
attains a length of about a foot, and blooms in 
autumn. The lip of its flower is pinkish yellow 
colour, mixed with white; and the sepals and 
petals are greenish yellow, spotted with dark 
brown.—Skinner’s species, C. Skinner?, was in- 
troduced from Guatemala in 1836. It is one of 
the most splendid of the two-leaved species; and 
usually attains a length of about 20inches. One 
variety of it has light pink flowers, and another 
dark pink; but both are exceedingly handsome. 
Its flower has a very small column, almost con- 
cealed by the rolling round it of the lip; and it 
considerably resembles a flower of 7icopelia tor- 
talis—The two-coloured species, C. bzcolor, has a 
height of only about 4 or 5 inches, and carries a 
single flower which is nearly as large as all the rest 
of the plant. C. odoratissima, has large, rich-col- 
oured, agreeably fragrant flowers, and otherwise 
resembles Loddige’s species. C. crispa hasa single 
leaf, thick, short pseudo-bulbs, whitish pink se- 
pals and petals, and crisped and crimson-marked 
flower-lip. C. Perini and C. citrina have a very 
close resemblance to the genus Lelia; and the 
former is very splendid. C. labiata, introduced 
from South America in 1818, is pronounced by 
Mr. P. N. Don the most noble and graceful of all 
the species that, up to 1840, had flowered in Bri- 
tain. “It has the largest flowers,” says he, “and | 
at the same time the richest colours. The petals | 
are an exceedingly delicate pink; the sepals | 
brighter; and the lip, which is large, is of the 
richest crimson; with several intermediate col- | 
ours, which give it a noble appearance. But it | 
is impossible to convey in words any idea of the | 
beauty of this flower, which is equally rich and | 
delicate.” But an unintroduced species called | 
C. gigantea is described as far excelling even this — 
brilliant favourite of Mr. Don. | 
CATWHIN. See Rose. 
CAUCALIS. See Bur Parstey. 
CAUDEX. The trunk of a tree. 
ticle TREz. 
CAUL. See Cawt. | 
CAULIFLOWER,—hbotanically Brassica Oler=— 
acea Botrytis Caulijlora. A subvariety of the > 
cabbage species. See the articles Brassica and | 
Cappacr. A cauliflower plant is so nearly allied — 
to broccoli as to be nearly undistinguishable from | 
it by an unpractised eye; but it so greatly dif- | 
fers from any of the borecoles, savoys, or true | 
cabbages, as to seem to superficial observers to | 
be connected with them only by arbitrary and 
useless classification. The leaves of a cauliflower, 
even when quite young, are readily distinguish- | 
able by the uninitiated from those of a cabbage; | 
and the flower-stems and fructification produce a | 
broad, compact, esculent head of white flower- 
buds, while those of the cabbage rise into a many- 
branched spike of mutually detached and quite 
inedible flowers. “The common cabbage puts 
out one upright stem, from the centre of the 
cabbage, which afterwards divides into several 


See the ar- | 
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branches, whereas the cauliflower sends out 
many flower-stems from the part eaten; which 
is only a compact collection of the heads of these 
stalks, which afterwards divides into so many 
stems, which also branch out into many spread- 
ing shoots, these forming a large spreading head 
when in flower, but never rising pyramidically 
like the cabbage.” The large, close, firm head 
or cluster of white flower-buds, and not the 
leaves, is the part of the cauliflower eaten; it 
constitutes a delicate esculent which almost every 
palate relishes; and it 1s well known to have 
|| been jocosely pronounced by the great English 
| lexicographer “the finest flower of the English 
garden.” 

Only two varieties of cauliflower are in culti- 
vation,—the early, for the first crops of the year, 
and the late, for the general or main crops. 
Heads are obtained for use from May till De- 
cember, but are in the finest condition in June 
and July. Both varieties are raised from seeds, 
and have a half-tender habit, and require to be 
transplanted. Two, three, or four sowings may 
be made from early spring till the end of sum- 
mer; and a sowing, to stand over winter, must 
be made in August. The soil, preparation, and 
general culture—excepting in so far as the 
last requires to be modified by the greater ten- 
derness of the plant—are the same as for broc- 
coli. See the article Broccont. 

The first sowing of the year may be made, on 
a warm border, or on a slight hotbed, at the end 
of January or early in February; the seed-bed 
of this sowing must constantly enjoy the protec- 
tion of a frame; the seedlings may, in March, 
be pricked out into a similar situation to the 
seed-bed; and the young plants may, in April 
and the early part of May, be transplanted to 
the open ground, some to be gently forced under 
hand-glasses to succeed the winter-standing crop, 
and others to advance naturally to maturity in 
order to succeed those under the hand-glasses. 
Another sowing may be made, on a warm border, 
late in March or early in April; the seed-bed, if 
the weather be severe, must enjoy some protec- 
tion; the seedlings may, in May, be pricked out 
into the thoroughly-open ground ; and the young 
plants may, in June, be finally transplanted to 
succeed the latest of the May transplantation. 
A third sowing may be made at the end of May, 
for pricking out in the end of June, and trans- 
planting in the end of July. These sowings may 
be so regulated, in the pricking out, transplant- 
ing, and culture, as to afford a constant succes- 
sion for use, from the consumption of the winter- 
standing crop till the beginning of November, or 
in mild, open seasons, till the approach of Jan- 
uary ; or a greater number of sowings may be 
made, at any desired intervals from the end of 
January till the last week of May. 

The seed of all these sowings ought to be dis- 
persed broadcast, and covered to the depth of 
half an inch with fine mould. Both after sowing 


| about the middle of August. 


CAULIFLOWER. 


and after pricking out, if the weather be dry, 
water must be given. The seedlings are fit to be 
pricked out when each obtains four or five leaves 
about an inch broad; and they ought to be planted 
at distances from one another of three or four 
inches. The young plants, when finally trans- 
planted, should be placed at distances from one 
another of thirty inches, in ground finely pulver- 
ized, rich in manurial intermixture, and perfectly 
open from the shade of trees or fences; and in 
their after-culture, the soil around them should 
be frequently stirred with the hoe, and a portion 
of it drawn up about their stems; and if the 
weather be droughty, a circular hollow should 
be scooped out around each, and filled with 
water twice a-week till they begin to flower, and 
every alternate day during the progress of their 
inflorescence. The heads of flower-buds, when 
fully or nearly formed, may be kept of a pure 
white colour, and repressed in their tendency to 
run to seed, by shading them from the sun with 
overfoldings of the leaves of their own plants. 

Various methods have, with more or less suc- 
cess, been tried for preserving matured heads of 
the last open-ground sowing, through some part 
of winter, and even till so advanced a period as 
the latter part of April, so as to continue the 
supply of cauliflowers for the table to within two 
or three weeks of the complete circle of the year. 
A writer in the Gardener’s Magazine, who seems 
to have been very successful, says, “ Towards 
the end of autumn, I make a bed or beds, accord- 
ing to circumstances, of moist sand, in any cool 
house that will exclude the frost. The beds 
should be four inches deep. Having previously | 
planted a greater number of cauliflower plants 
than would be required at the time they are to 
come into use, I take the surplus, when in a good 
condition, and cut off their roots, leaving a stalk 
about three or four inches long; I then cut off 
all the leaves, except the innermost row, and, 
after shortening these, I insert the stalk into the 
sandbed, and cover the cauliflower with a flower- 
pot. In this manner, a large quantity may be 
contained in a small space; for example, a bed 
twelve feet square will hold 288 heads. Again, 
by taking those plants that are not in flower 
when the frost sets in, and preserving them, in 
a growing state, in any house or shed where light 
is admitted, and which will preserve them from 
a severe frost, these will come into use about the 
month of January; and, by cutting them, and 
putting them in the sandbed, they will continue 
fit for use till the spring. In this way, I have 
kept cauliflowers to the end of April. It will be 
necessary, from time to time, to examine and cut 
off any decayed part that may appear.” 

The crop of cauliflowers to stand over win- 
ter, and come into use in May, must be sown 
The seed-bed may 
be an old cucumber bed, or any other old hot- 
bed, or a six-inch stratum of light rich mould, 
upon a six-inch, firmly-trodden stratum of thor- 
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oughly rotten dung; and must be protected with 
a frame or glasses. The seed must be deposited 
at the depth of a quarter of an inch; water, if 
requisite, must be given; and protection from 
hot sunshine must be afforded by a mat-shading. 
In the latter part of September, the seedlings, if 
their leaves be an inch broad, must be pricked 
out into a similar situation and with similar pro- 
tection to the seedbed; at the end of October or 
beginning of November, the strongest of the 
plants may be transplanted in little clusters un- 
der handglasses; and in the end of February or 
the beginning of March, others may be trans- 
planted from the frames to the handglasses, and 
the strongest under the handglasses may be placed 
in the open ground, with protection simply from 
a south wall or from mats, two plants being left 
under each handglass; and about the end of 
April, or the beginning of May, all protection of 
even the most tender and backward may cease. 
All transplantings, and specially those to the 
open ground, must be carefully and cautiously 
effected, without damage to the roots, and with 
as large a quantity as possible of adhering soil ; 
all the plants, in the various stages and situa- 
tions of their growth, ought to have no more 
protection than is merely sufficient to prevent 


_ damage from cold,—the least protected plants 


being always healthier, and producing larger 
heads, than those which are much protected; and 
the plants beneath handglasses should have soil 
drawn up about their stems, and should be kept 
uncovered during the daytime of all compara- 
tively mild weather, and, when they ascend to 
the top of the glasses, should be encircled with a 
zone of soil four or five inches high, impenetrable 
to the frost, and forming a basis on which the 
glasses may rest so as to afford ample space for 
further growth. The best seed is obtained from 
select plants of the winter-standing crop. 

CAULIS. The culm of a grass, the stem of an 
herb, or the trunk of a tree. A caulis is defined 
by Jungius to be the part of a plant which rises 
single above the earth, and from which the leaves 
or little branches put forth; and by Miller to be 
“the upper part of a plant stretched forth to an 
height, so that the fore parts differ not from the 
hind, nor the right from the left.” <A frequent 
specific name in modern botanical nomenclature 
is acaulis, denoting the species so designated to 
be stemless ; and a common comprehensive name 
in old botanical language was cauliferous, denot- 
ing all such plants as have true stems. The 
name cauliflower, botanically cauliflora, signifies 
‘ flowering-stem.’ 

CAUSTIC. A substance which corrodes, burns, 
or otherwise destroys any exterior part of the 
animal frame to which it is applied. The most 
powerful caustic, though rather improperly term- 
ed one, is the cautery or red-hot iron. Some of 
the stronger caustics, in the proper sense of the 
word, are soda, potash, nitrous acid, and vitriol ; 
and some of the milder are red precipitate, sul- 
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phate of copper, verdigris, and burnt alum, The 
most convenient solid caustic is nitrate of silver, 
in the form of mimic cylinders, and under the 
well-known popular name of lunar caustic.—The 
milder caustics are useful in bringing obstinate 
ulcers into a healing condition; and the stronger 
caustics are employed to destroy fungous flesh, 
and other irretrievably diseased portions of the 
body. The nitric acid in lunar caustic appears 
to be the agent in destroying the animal texture ; 
and a black stain which results from the applica- 
tion of this substance, seems to be occasioned by 
the separation of oxide of silver. Lunar caustic 
is the basis of indelible ink for marking linen, 
and is sometimes used for giving a black colour 
to red or grey hair. 

CAUTERY. A searing iron which farriers use 
red-hot, or rather white-hot, for destroying fun- 
gous flesh and other irretrievably diseased exte- 
rior parts of animal texture. 

CAWL, or Omentum. A broad and fatty mem- 
brane of sheep, cattle, and horses. It is formed 
from the peritoneum, particularly from those por- 
tions of it which are reflected from the paunch. 
In cattle, it covers the four stomachs and part of 
the intestines, and seems to support the latter, 
and to protect them from being injured by the 
various motions of the body; but in horses, it is 
comparatively short, extending only to the pan- 
creas and a small part of the colon,—and its ap- 
parent use is not so obvious as in cattle. 

CAYENNE PEPPER. See Capsicum. 

CEANOTHUS. A genus of ornamental plants, 
chiefly shrubs and small trees, of the buckthorn 
tribe. Seven species now comprised in this genus 
formerly belonged to the buckthorn genus, and one 
to the staff-tree genus; and six species formerly 
classed among the ceanothi are now assigned to 
other genera. About twenty species of ceanothi, 
according to the present constitution of the ge- 
nus, are cultivated in the gardens of Great Bri- 
tain ; and nearly twenty more have been described 
by botanists. More than one half of the intro- 
duced species are evergreen shrubs of from 3 
to 15 feet in height, from countries within or 
near the tropics; one, C. perennis, is a hardy, 
perennial rooted herb, of two feet in height, from 
Carolina; and most of the others are hardy, de- 
ciduous, white-flowered shrubs, of two or three 
feet in height, from North America. The species 
distinctively called American, C. americana, was 
introduced from North America in 1713, and is 
very generally known as a hardy ornamental 
shrub. It popularly bears the names of red- 
wood, red-twig, and New Jersey tea. Its stem 
has a pale brown colour, and a height of between 
two and three feet ; its branches grow from the 
lower and the middle as well as the upper parts 
of the stem, and are thin, flexible, and reddish ; 
its leaves stand on reddish footstalks of about 25 
inches in length, and are oval, pointed, serrated, 
21 inches long, and proportionally broad; and 
its flowers have a white colour, and grow in 


| florus, was introduced so late as 1844. 
| nearly or quite hardy, and has evergreen, shin- 


* 
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clusters at the end of almost every twig, and 
bloom from July till October. The flowers appear 
almost to cover the shrub, and give it a very 
beautiful appearance ; and the leaves which in- 
termix with their clusters produce a similar 
effect to sprigs of myrtle in a richly selected 
bouquet. The fruit is small and brownish, and 


| sometimes ripens its seed in England. This spe- 


cies is propagable from either seeds or layers ; 
and the other species, some from seeds, some from 
layers, and some from cuttings.—An eminently 
beautiful species, the dense-flowered, C. thyrsi- 
It is 


ing, oval leaves, and large panicles or clusters of 
light blue flowers. In its native situations, in 
many parts of America, it attains the height of 


| a small tree, and, during the period of bloom, is 
| densely enveloped with flowers; and in Britain: 


_ also, so far as it has yet been tried, it manifests 


the habit of a very free bloomer. 

CECIDOMYIA. See Trpuna. 

CEDAR,—botanically Cedrus. A small genus 
of hardy, evergreen, ornamental, timber-trees, of 
the fir-tree division of the coniferous order. The 
cedar of Lebanon species, Cedrus Libani, for- 
merly called Pinus cedrus, is distinguished, by its 
strong, ramose branches, from all other trees of 
the same order. The general character of the 
shoot, even when the tree is young, is singularly 
bold and picturesque, and quite peculiar to the 
genus. ‘The tree is a native of the coldest part 
of the mountains of Libanus, Amanus, and Tau- 
rus; but it is not now to be found in those places 
in great numbers. Maundrell, in his journey from 
Aleppo to Jerusalem, in 1696, could reckon only 
sixteen large trees, though many small ones. 


| The forest of Libanus seems never to have re- 


covered from the havoc made by Solomon’s forty 
score thousand hewers. This tree was introduced 
to Britain from the Levant in the eighth decad 


| of the 17th century, and has ever since been 


justly regarded as one of the noblest and most 
imposing ornaments of our parks and home-views. 
Yet it isso massive and mighty a feature in near 
grouping as to require to have its situation 


_ chosen, if not by a practised landscape gardener, 


at least by a person of refined and comprehensive 
taste. The pre-eminent value of its timber, too, 


| is matter, not only of general modern notoriety, 


but of both civil and sacred history. “This tim- 
ber, to adopt the words of Hanbury, “was greatly 
used in the building of Solomon’s Temple, which 
at once convinces us of its superlative excellence. 
It is said to continue sound for two thousand 
years; and we are told that, in the temple of 
Apollo at Utica, there was found cedar wocd of 
that age. The magnificent temples of the Pagans, 


| as well as those of the true God, were chiefly 


puilt of this famous timber. The statue of the 
great goddess at Ephesus was made of this ma- 
terial; and if this tree abounded with us in 
great plenty, it might have a principal share in 


our most superb edifices. The effluvia constantly 
emitted from its wood are said to purify the air, 
and make rooms wholesome. It is not obnoxious 
to worms; and emits an oil which will preserve 
cloth or books from worms or corruption. The 
sawdust will preserve human bodies from putre- 
faction, and is therefore said to be plentifully 
used in the rites of embalming, where practised.” 
The cedar of Lebanon is propagated from its 
cones, and will grow well in almost any kind of 
soil or situation ; but, after being planted out 
from the nursery-bed, it ought never to be touched 
by knife, hatchet, or other tool, and, with the 
exception of being fenced from cattle, should 
be let as completely alone as if it grew in the 
sublime solitudes of its native clime. A success- 
ful attempt was made upwards of 20 years ago, 
at Nantes in the west of France, to graft the 
cedar of Lebanon upon the larch. 

The deodara or Himmalayan cedar, Cedrus 
deodara, was introduced to Britain from Nepaul 
in 1822, and has already become extensively 
diffused in shrubberies and select collections of 
ornamental trees. It naturally grows on the 
stupendous mountains of India and Nepaul, at 
altitudes of from 7,000 to 12,000 feet above the 
level of the sea; and in aggregate height and 
character, it is grander on these mountains than 
even the old cedar on the heights of Lebanon,— 
very commonly attaining a height of 90 or 100 
feet and a girth of upwards of 30 feet. “ When 
young,” says Thornton, “it closely resembles 
the real cedar, but never sends forth spreading 
branches. The cone resembles that of the cedar, 
and is preceded by a catkin of a bright yellow 
colour; so that the tree, when in full blossom, 
appears covered with a rich mantle of gold. These 
catkins are loaded with a golden dust, which the 
wind shakes from the branches in such quanti- 
ties, that the ground for a considerable distance 
about the tree becomes, as it were, sheeted with 
gold. So durable is its timber, that some used 
in the building of one of the wooden bridges 
over the Jailum was found little decayed after 
exposure to the weather for above 400 years.” 
Young plants of the deodara cedar look nearly as 
well as plants of the exquisitely elegant A wraca- 
ria excelsa; and they have the great additional 
recommendation of being unfastidious and hardy; 
so that they are well adapted for almost every 
kind of shrubbery.—Two species of cypress, the 
arbor-vitee-like and the Portugal, are sometimes 
popularly called respectively the white cedar, and 
the cedar of Goa; and seven species of juniper-trees 
and shrubs, Junipert oxycedrus, Virginiana, Ber- 
mudiana, Barbadensis, thurifera, Lycia, and Phe- 
nicia, are sometimes, though with little propriety, 
popularly called respectively sharp cedar, Virgi- 
nian or red cedar, Bermudan cedar, Barbadoes 
or Jamaica cedar, Spanish cedar, Lycian cedar, 
and Phoenician cedar. See the articles Cypruss, 
JUNIPER, and ABIES. 

CEDRELA.. See Basrarp Crpar. 
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CHIBA. See Srzx Corton Tree. 
CELANDINE,—botanically Chelidoniwm. <A 
small genus of herbaceous plants, of the poppy 
tribe. The common species, Chelidonium majus, 
is a perennial-rooted weed of thickets, waste 
lands, shady banks, and other similar places of 
Great Britain. Its stem is round, green, and 
about two feet high ; its leaves are large, long, 
yellowish-green, and deeply divided, and are pro- 
duced in pairs at each joint of the stem; and its 
flowers are small and yellow, and grow in little 
groups upon long footstalks, and bloom from April 
till October. The whole plant is brittle, and 
yields, on pressure, an acrid, orange-coloured, 
medicinal juice. Two hardy, perennial-rooted, 
| yellow-flowered species, from respectively Dau- 
' ria and the South of Europe, are sometimes cul- 
tivated as-ornamental plants in gardens.—The 
frutescent species of bocconia, a stove, evergreen 
shrub, of ten feet high, from the West Indies, is 
popularly called the frutescent celandine. 
CELASTRUS,—popularly Staf-Tree. A genus 
of ornamental plants, principally evergreen shrubs, 
forming the type of the natural order celastrinez. 
This order is nearly allied to the buckthorn tribe ; 
yet is readily distinguishable from it by the im- 
brication of its sepals, and by the alternation of 
its stamens with its petals. It comprises 18 ge- 
nera, and has within the gardens of Great Britain 
_ about 120 species; and all of these are shrubs or 
small trees with white or greenish inconspicuous 
flowers, and, for the most part, simple, alternate, 
| or opposite leaves. Four of the best known and 
most ornamental genera are celastrus, staphylea, 
euonymus, and ilex; and one subdivision of the 
order, comprising two species, takes staphylea 
for its type,—another, comprising eight species, 
takes euonymus, and includes celastrus,—and a 
third, also comprising eight species, takes ilex. 
Nearly thirty species of the genus celastrus 
have been introduced to Britain; and about sixty 
other species have been scientifically described. 
The blistered species, .C. bullatus, was introduced 
| from Virginia in 1759. It isa hardy, deciduous 
climber, of from 4 to 20 feet in height ; several 
| stems rise from each root-stock ; and are covered 
with a brownish bark, and ramify into numerous 
branches; the leaves grow alternately on the 
branches, and have an oval, unserrated outline, 
and a fine green colour; and the flowers are 
white, and bloom in July.—The climbing spe- 
cies, C. scandens, was introduced from North 
America upwards of a century ago; and is also 
a hardy, deciduous, and very handsome climber. 
Its stems are woody and twining, and rise, with 
the aid of neighbouring shrubs or trees, to the 
height of 12 or 15 feet; its leaves are oblong, 
serrated, and pleasantly green, and grow alter- 
nately on the branches ; its flowers have a green- 
ish colour, and are produced in small bunches 
from the sides of the branches, and appear in 
x and June; and its fruit are beautiful, 


red, roundish, three-cornered capsules, similar to 
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those of the spindle-tree, and ripen in autumn, 
and appear in great profusion, and with exquisite 
ornamental effect, on the tops of the shrubs and 
small trees which assist the plant to climb.—The 
spotted and the nodding species are evergreen 
climbers from Japan and India; the shining 
species is an evergreen undershrub of two feet 
in height, from the Cape of Good Hope; the 
myrtle-leaved species is an evergreen tree of 20 
feet in height from Jamaica; and all the other 
introduced species are evergreen shrubs, of from 
3 to 10 feet in height, principally from the Cape 
of Good Hope, but in five instances from tropical 
America, the Canaries, and the south of Europe. 

CELERIAC. See Crrery. 

CELERY,—botanically Apiwm graveolens. A 
biennial herb, of the parsley genus, and umbelli- 
ferous order. It grows wild as a weed in Britain, 
under the popular name of smallage ; and it is 
cultivated as an esculent in our gardens, under 
the well-known names of celeriac and celery ; 
but the weed differs very widely, in at once ap- 


pearance, characters, and properties, from the | 


cultivated plant. Wild celery grows in ditches 
and marshy situations, particularly near the sea ; 
its root is tapering; its stem is smooth and tubu- 


lar ; its leaves are acrid, disagreeably flavoured, | 


and far from wholesome; its flowers are small, 
numerous, and greenish-white, and appear in 
August and September ; and its seeds possess the 
same kind of acrid and unwholesome properties 
as the leaves. But the stems of the cultivated 


plant are solid and fleshy; and both these and | 
the leaves, when duly blanched by culture, as | 


well as the seeds in their ordinary condition, 
possess an agreeable aromatic flavour, and very 
generally recommend themselves to the human 
palate. 


crop, the solid-stemmed upright, the red-stemmed 
upright, the large red-stemmed upright, and the 
turnip-rooted, spreading, or celeriac. The last 
of these is the hardest, and swells at the bottom 
like a turnip, and differs so widely from the other 
varieties in characters and habit as to have been 
frequently regarded as a separate species. 

The blanched leaf-stalks of cultivated celery 
are eaten raw as a salad, and are in season from 
July or August till March. They are used also 
to flavour soups, and are sometimes boiled as a 
dinner vegetable. In Italy, the unblanched leaves 
are used in soups; and both there and in Eng- 
land, the seeds are employed to flavour soups. 
Only the root of the celeriac variety is used. 
“This,” says Sabine, “is excellent in soups, in 
which, whether white or brown, slices of it are 
used as ingredients, and readily impart their 
flavour. With the Germans it is also a common 
salad ; for which the roots are prepared by boil- 
ing, until a fork will pass easily through them ; 
after they are boiled and become cold, they are 
eaten with oil and vinegar. ‘They are also some- 
times served up at table, stewed with rich sauces. 


— 


Five principal varieties are in cultiva- | 
tion,—the common, upright Italian, for the main | 


ey 


{ 


{ 
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| the water which it requires. 
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In all cases, before they are boiled, the fibres of 
the roots, which are very strong, are cut away ; 
and the root is put in cold water on the fire, not 


Im-water previously boiled.” 


The soil suitable for the cultivation of celery, 
requires to be rich, moist, and friable, in a situa- 
tion quite unshaded by trees or fences; it ought 
either to be exuberant with manurial matter, 
from excess or remains of manuring through a 


series of preceding years, or directly manured, 


not with rank dung, but with vegetable com- 
post; and it must be deeply trenched, made 
thoroughly porous, freed from stones, and worked 
into intimate commixation of its manurial with 
its earthy ingredients. “As in its native state,” 
remarks Mr. Towers, “celery is found in moist 
places, it is very probable that, in the general 
mode of culture, it does not receive one half of 
I have not wit- 
nessed the practice of floating; but it would be 
well worth while to compare the results of two 
trenches in the same soil and aspect, one being 
floated to saturation during dry weather, the 
other treated in the ordinary manner. I would 
suggest that an ounce or two of common salt be 
dissolved in three gallons of soft water, and 
poured in the watered trench twice a-week. It 


' has been said above, that celery affects spots 
| near the sea; therefore salt may be useful to it. 
_I employ salt continually in the garden, and, I 


believe, with good effect.” 
All the varieties of celery are raised from seed. 


| Half an ounce of the seed of any of the upright 
_ varieties is sufficient for a bed ten feet long, and 


four feet and a half broad. The seed must be 
very lightly buried, either by moderately raking 
it in, or by covering it with fine earth. Sowings 
may be made at different periods, so as to afford 
a succession for use throughout the longest pos- 
sible period of the year. A first sowing may be 
made, in March, on a slender hotbed or on a warm 
border ; a second sowing, for main crops, may be 
made in the end of March or the beginning of 
April, in an open bed; and a third sowing may 
be made in the end of April or the beginning of 
May. The seedlings of all the sowings must be 
transplanted ; and they ought to be removed 
in such succession, according to their strength, 
as to afford a regular or unfluctuating series of 
matured plants for use. When those of the first 
sowing attain the height of two or three inches, 
some of the best may be pricked out, and set in 
nursery-beds, to acquire strength. A few of the 
earliest, in order to be gently forced, may be 
planted, at two or three inches distance from one 
another, on a moderate hotbed ; others may be 
planted in open-ground beds of four feet wide, 
in rows six inches asunder, and at distances of 
three inches from one another in the row; and 
those remaining in the seedbed will grow more 
strongly on account of being thinned, and may 
either, at two or three successive times, be 
pricked out into beds, or allowed to acquire 
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strength where they are, and transplanted di- 
rectly into trenches. All the seedlings pricked 
out into beds must receive water in their new 
situation, and must be permitted to remain there 
during about six weeks before their final trans- 
plantation. 

At successional periods of every two or three 
weeks, from June till October, plants of from six 
to twelve inches in height, must be transplanted 
into trenches. An open compartment of rich 
ground should be selected for the trenches, cleared 
from weeds, and marked out, with the line and 
the spade, into pieces three or four feet asun- 
der, and each a foot in width. Each piece should 
be scooped into a cavity of the depth of a middle- 
sized spade ; the soil removed from it should be 
laid, to the right and the left, on the wide spaces 
between the trenches, and there made even; and 
the bottom of the trench should be lightly dug, 
—or, if it have poor soil, it should first be over- 
spread with some rotten dung, and then dug. 
The plants selected for transplantation should 
have their straggling tops and long roots trim- 
med ; and should be planted, by dibble, ina single 
row, along the middle of the bottom of each trench, 
at distances from one another of four or five 
inches. Water should be copiously given imme- 
diately after the transplanting; and if the wea- 
ther be dry, it should be occasionally repeated 
till all the plants fully strike root. The princi- 
pal after-culture consists in successive earthings- 
up of the plants, every week, fortnight, or three 
weeks, till, in technical phrase, they become com- 
pletely “landed.” The first earthing up must be 
done when the plants have grown two or three 
inches in the trenches; and must consist in a 
gentle accumulation of soil around them, to the 
height of about three or four inches, according 
to the several height and strength of the plants. 
The soil which was thrown out of the trenches 
should be used in the earliest earthings ; and 
afterwards the svil of the wide spaces between 
the trenches; the earthings should be continued 
till they attain a height of from 12 to 24 inches, 
according to the growth or variety of the plants; 
and all the winter crops ought to be well landed 
up, to near their tops, in October or November. 
Some of the earliest plants will be partially 
blanched, and may be taken up for use, in the 
latter part of June and throughout July; but 
the main crops will not be properly blanched till 
August, and will be in prime condition in Sep- 
tember, and thence till the end of winter. The 
latest crops for spring use, transplanted in Sep- 
tember and October, require trenches of only five 
or six inches in depth, and may be planted in 
mere drill trenches, formed in properly dug 
ground. 

Judd recommends a method of culture consid- 
erably different from the old and ordinary one 
which we have detailed. He sows about the 
middle of January, on very rich ground, in a 
warm situation ; he protects his seed-beds, during 
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the night, with mats; he pricks out his seedlings 
into a nursery-bed when they are between two, 
and three inches high,—taking care to immerse 
them in water when taken up, and to keep them 
moist while out of the ground; he allows them to 
remain in the nursery-bed till they become very 
strong ; and he prepares his trenches by deep and 
elaborate digging with the spade, and by richly 
manuring them with thoroughly rotted old dung 
from spent hotbeds. “I give the ground a se- 
cond trenching,” says he, “ that the dung may the 
better be incorporated with the mould, and then 
leave it in as rough a state as possible, till my 
plants are ready to put out. In the ground thus 


| prepared, I form trenches twenty inches wide, 
_| and six inches deep, at six feet distance from each 
other, measuring from the centre of each trench. | 


Before planting, I reduce the depth of the trenches 
to three inches, by digging in sufficient dung to fill 
them upsomuch. At the time of planting, if the 
weather be dry, the trenches are well watered in 
the morning, and the plants are put in, six inches 
apart in the row, in the evening, care being 
taken to keep the fibres quite wet whilst out of 


_ ground, As they are drawn from the nursery- 


bed, the plants are dressed for planting, and then 
laid regularly in the garden-pan. The trenches 
in which my rows of ‘celery are planted being so 
very shallow, the roots of the plants grow nearly 
on a.level with the surface of the ground; this I 
consider particularly advantageous, for as con- 
siderable cavities are necessarily formed on each 
side when the moulding takes place, all injury 
from stagnant water or excess of moisture is pre- 
vented. The trenches, when planted, are watered 
as may be required. I do not think it well to 
load the plants with too much mould at first ; the 
two first mouldings, therefore, are done very 
sparingly, and only with the common draw-hoe, 
forming a ridge on each side of the row, and leav- 
ing the plants in a hollow to receive the full bene- 
fit of the rain and waterings. When the plants 
are strong enough to bear six inches height of 
mould, the moulding is done with the spade, 
taking care to leave basis enough to support the 
mass of mould which will ultimately be used in 
the ridge, and still keeping for some time the 
plants in a hollow. The process of moulding is 
continued through the autumn, gradually dimin- 
ishing the breadth of the top, until at last it is 
drawn to as sharp a ridge as possible, to stand 
the winter. In the operation of moulding, it is 
necessary, in order to prevent the mould from 
falling into the heart of the plant, to keep the 
outer leaves as close as possible. For this purpose, 
before I begin the moulding, I take long strands 
of bass matting, tied together till of sufficient 
length to answer for an entire row, and I fasten 
this string to the first plant in the row, then pass 
it to the next plant, giving it one twist round 


| the leaves, and so on till I reach the other end, 
_ where it is again fastened. When the moulding 


is finished, the string is easily unravelled by be- 


ginning to untwist it at the end where it was last 
fastened.” 

Celeriac is sown at the same time as the other 
varieties of celery, but requires a somewhat dif- 
ferent treatment. Its seeds cannot always be re- 
lied upon; and ought to be carefully selected, and 
put fully to the test. They should be sown very 
early in the year on rich soil, on a hotbed, under 
glass;-or in March or April, on beds of ordinary 
soil. The seedlings of the earliest sowing, may, 
when two or three inches high, be transplanted 
into another hotbed, at distances from one an- 
other of an inch and a half; and in the beginning 
or middle of June, the young plants may be 
transplanted into flat beds in the open ground, 
at distances from one another of fifteen inches; 
but they must not, like the other kinds of celery, 
be transplanted into trenches. Copious watering 
must be given immediately after the transplant- 
ing; it should afterwards be repeated daily in 
warm weather, and every alternate day in cool 
weather ;. and when the plants increase in size, 
the watering should increase in copiousness, and 
the hoe should be occasionally used. The roots 
of a properly cultivated succession are in season 
from September till January. 

CELLS. The small hexagonal divisions of 
honeycombs; also the cavities or spaces between 
the partitions of pods, husks, and other seed- 
vessels, 

CELLULAR TISSUE. Animal cellular tissue, 
substance, or membrane, is the medium which 
connects and supports all the various parts and 
structures of the animal body. Any person may 
gain a general notion of this substance by observ- 
ing it in joints of veal, when it is inflated by the 
butchers. It consists of an assemblage of fibres 
and lamine. of animal matter, connected with 
each other so as to form innumerable cells or 
small cavities, from which its name of cellular 
is derived. It pervades every part of the animal 
structure. By joining together the minute fibrils 
of muscle, tendon or nerve, it forms obvious and 
visible fibres. It collects these fibres into large 
fasciculi, and, by joining such fasciculi, or bun- 
dles, to each other, constitutes an entire muscle, 


tendon or nerve. It joins together the individual | 


muscles, and is collected in their intervals. It 
surrounds each vessel and nerve in the body, 
often connecting these parts together by a firm 
kind of capsule, and, in a looser form, joining 
them to the neighbouring muscles, &c. When 
condensed into a firm and compact structure, it 
constitutes the various membranes of the body, 


which, by long maceration in water, may be re- | 


solved into a loose, cellular texture. In the 
bones, it forms the basis or ground-work of their 
fabric, a receptacle, in the interstices of which 


the earth of bone is deposited. As cellular sub- | 


stance is entirely soluble in boiling water, it is 
considered, by chemists, as that peculiar modifi- 
cation of animal matter termed gelatine. In con- 


| sequence of its solution by the united agencies 
3B 
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of heat and moisture, the muscular fibres separ- 
ate from each other, and form the other structures 
of the body. This effect is seen in meat which 
is subjected to long boiling or stewing for the 
table, or, indeed, in a joint which is merely over- 
boiled. It forms a connexion and passage be- 
tween all parts of the body, however remote in 
situation or dissimilar in structure; for the cells 
of this substance everywhere communicate, as 
we may collect from facts of the most common 
and familiar occurrence. In emphysema, where 
air escapes from the lungs wounded by a broken 
rib into the cellular substance, it spreads rapidly 
from the chest into the most remote parts of the 
body, and has even been known to gain admis- 
sion into the eye-ball. A similar diffusion of this 
fluid may be effected by artificial inflation. 
Vegetable cellular tissue is a soft and succulent 
aggregation of exceedingly minute cells. It con- 
stitutes the whole of the substance of cryptogam- 
ous plants, the principal substance of herbaceous 
phenogamous plants, and a considerable portion 
of many parts of even shrubs and trees. It 
abounds in succulent fruits and in seed-lobes; it 
is prominent in leaves, flowers, petioles, and pe- 
duncles ; it 1s conspicuous in the stems, branches, 


and other parts of all phenogamous non-ligneous. 


plants ; and, though not so apparently cellular or 
succulent as in the preceding instances, and 
particularly as in cryptogams, it is very dis- 
tinguishable in the young bark, the twigs, and 
the central pith of even the most thoroughly lig- 
neous plants. “ When viewed without the mi- 
croscope,” remarks Keith, “ its appearance is that 
of an assemblage of small and minute granules 
imbedded in a soft and glutinous substance, as in 
the greater part of leaves and succulent fruits. 
But it is only when viewed minutely, and with 
a good glass, that its true structure is to be de- 
tected. Malpighi describes it with his usual ac- 
curacy, and compares it to an assemblage of in- 
flated threads or bladders containing a juice. 
Grew describes it under the appellation of par- 
enchyma, and compares it to the bubbles formed 
upon the surface of liquor in a state of fermenta- 
tion. Duhamel represents it as consisting of a 
net-work of fibres interspersed with small and 
granular or bladder-like substances occupying the 
interstices. Such were the descriptions of the 
earlier vegetable anatomists. But later anatom- 
ists have been more minute. Mirbel describes it as 
being composed of clusters of small and hexagonal 
cells containing a juice. This was an important 
step in advance, as exhibiting a correct view of 
that modification of figure which is perhaps the 
most frequent in the composition of cellular 
tissue. After all, we believe the spheroid to be 
the original and normal form of all cells; all 
other forms, such as the square, the prismatic, the 
oblong, the columnar, being occasioned merely 
by the compression or extension of the primitive 
spheroid.” 


CELLULARES. One of the two grand or pri- 
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mary divisions of the vegetable kingdom. It is 
very nearly identical with the Cryptogamia of 
Linnzeus, and the Acotyledoneze of Jussieu; but 
is preferred to these by later botanists, on ac- 
count of its expressing a more obvious character. 


. | 
Plants, viewed as cryptogamous, possess a very 


obscure fructification; the same plants, viewed 
as acotyledonous, have no proper seeds or seed- 
lobes; and most of the same plants, viewed as 
cellular, consist wholly of cellular tissue, to the 
exclusion of spiral vessels or vascular structure, 
or do not form woody matter and have no veined 
leaves. Ferns, however, are naturally included 
among acotyledons, and excluded from among 
cellulares; yet, on account of their thoroughly 
cryptogamous character, they are systematically 
included among the latter; and they may be 
truly regarded as constituting the connecting 
link between the cellulares and the vasculares, 
or as lying along both sides of the boundary-line 
between these two great divisions. The fungi and 
the alge have no leaves; and, in some instances, 
make a very near approach to the limits of the 
animal kingdom. 

CELOSTA. See Cockscoms. 

CELSIA. A genus of yellow-flowered orna- 
mental plants, of the nightshade family. Nine 
or ten species, natives of the Levant, North Africa, 
and the Hast Indies, are cultivated in British 
gardens. 
Coromandel species are annuals, the woolly spe- 
cies is an evergreen undershrub, and the other 
species are biennials. Their height is from two 
to six feet; and the appearance of their flowers 
similar to that of alonsoas. The oriental species 
is the longest and best known, and was brought 
to Britain in the early part of last century. Many 
oblong leaves, finely divided on both sides almost 


to the midrib, grow from the crown of its roots, | 


and lie flat along the ground; a round herbace- 
ous stem arises from among them, grows to the 
height of about two feet, and is garnished over 
its whole length with leaves similarly shaped to 
the root-leaves, but gradually diminishing in size 
as they ascend the stem; and the flowers are pro- 


duced at the footstalks of these leaves, over more | 


than one-half of the stem, and are iron coloured 
without, and pale yellow within, and generally 
bloom in July and August. 

CELTIS. See Nerrriz-Tree. 

CEMBRA. A group of varieties or sub-species 
of pines. They are natives of Siberia and Swit- 
zerland, and are highly ornamental trees in Bri- 
tain ; but their qualities as timber-trees have not 
been well ascertained. The principal are the 
Cembran and the Siberian, each usually about 60 
feet high; the Swiss, about 40 feet; and the 
pigmy, or shrub, about 6 feet. See the article 
PINE. 

CEMENT. A paste of various composition ap- 
plied to unite solid surfaces, by hardening be- 
tween them, but rarely forming a combination 
with the constituents of either surface. The 


The oriental, the clammy, and the | 
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| most common of all cements are mortar and hy- 

draulic cements. See Mortar. Jn many ce- 
ments, pulverulent substances are mingled with 
a glutinous or very adhesive material, and do not 
|| combine chemically, in others a chemical com- 
bination ensues. ‘Those designed to stop up cre- 
|| vices and joints in apparatus temporarily put to- 
gether are termed lutes. The following are some 
of the numerous recipes for cements :— 

Lutes—1. Gypsum cast between paper; it may 
be mixed with water, or better with milk, glue- 
water, &c. 2. Dry slacked lime and strong glue- 
water mixed to a stiff paste; or the same with 
white of egg is well adapted for porcelain, &c.; 
it may also be made of lime and blood. This 
lute will not bear much moisture. 3. Cheese, 
boiled with a little water, and rubbed to a paste 
with slacked lime, hardens readily. 4. Clay, 
iron-filings, and gum mucilage becomes hard and 
adheres tenaciously. 5. Ground flax-seed made 
into a stiff paste with water, milk, glue-water, 
or lime-water, closes perfectly, hardens soon, and 
resists acids, &c. 6. Boil linseed oil, fuse caout- 
chouc in it, add pipe-clay, and incorporate them 
thoroughly ; more caoutchouc prevents too rapid 
hardening ; it should be kept in a moist and cool 
place. It resists acids more or less, and not har- 
dening during distillation, &c., the parts of the 
apparatus may be moved about without causing 
openings, or, if it does, the pressure of the finger 
closes them. 7. Fused caoutchoue alone resists 
acid vapours, and the temperature of boiling sul- 
phuric acid. 

Resinous cements.—1. Any varnish may answer 
the purpose where a thick layer is not required, 
for the resinous cements are apt to shrink. 2. 
Fish-glue is softened in a little water, dissolved 
in boiling brandy, and mixed with a very con- 
centrated solution of mastic, gum ammonia, &ec. ; 
it should be kept in a corked vial, and warmed 
when used. It cements porcelain, glass, &c., 
powerfully, and resists moisture to some extent. 
Keller recommends the following mode of pre- 
paring it:—Two parts fish-glue, cut into fine 
pieces, are left for 24 hours covered with 16 parts 
water, then boiled down to 8 parts, mixed with 
8 parts alcohol, and strained through linen. This 
liquid is mixed while hot with a solution of 1 
part mastic in 9 parts alcohol, and to the whole 
4 part gum ammoniac, finely pulverized, added 
| gradually, and the liquid rendered perfectly ho- 
'| mogeneous. In using it, both cement and the 
fragments are made as warm as possible, both 
pieces allowed to dry, then again rubbed over 
with the cement, and pressed together. After 
|| five or six hours it is perfectly hard. It is not 
applicable to vessels of porous earthenware; the 
| 


best cement in this case is a thick solution of 
shell-lac in spirits of wine. 3. Rosin and wax 
melted together and mixed with fine brick-dust 
forms a good cement between brass and glass, as 
in many kinds of physical apparatus ; it is applied 
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(Spanish brown or ochre) are good proportions. | 


Wax and turpentine form a good cement, which, 
for convenience, may be cast into sticks, and 
melted off by a hot iron. White wax, white ro- 
sin, and a little Canada balsam form a good and 
nearly colourless cement. 4, As a cement for 
glass and porcelain, M. Hanle recommends a mix- 
ture of 2 parts shell-lac and 1 part turpentine, 
which are fused together and formed into sticks. 
This may also be employed for cementing wood, 


&c., when tissolved in spirit and evaporated to | 


the consistence of a syrup. Hensler grinds 3 
parts litharge, 2 parts of recently burnt lime in 


| powder, and 1 part white bole, to a mass with 


linseed-oil varnish. This cement is very tena- 
cious when allowed to dry sufficiently long. 

Fire cements.—1. For furnaces, crucibles, &c. 
Fire-clay and brick-dust, or fire-clay and burned 
clay (broken crucibles) kneaded well together 
with water, and spread in layers on joints, and 
thoroughly air-dried, resists heat without crack- 
ing. It may also be employed for coating glass 
retorts, by spreading it as a stiff paste or thin- 
ning it with water and spreading with a brush. 
A little hair added to it gives greater tenacity. 


2. Clay and brick-dust mixed with water and yo | 


part borax gives a difficultly fusible cement ; clay 
and red lead may be used. To make it less fu- 
sible, common clay and sand may be employed. 


3. For iron vessels, &c., mix 50 to 58 parts fine | 


and pounded cast-iron turnings with 2 parts pow- | 


dered sal-ammoniac and 1 part flowers of sul- 
phur into a paste with water, and apply it imme- 
diately ; it forms a chemical union, and hardens 
rapidly. According to some the sulphur may be 
omitted. 4. Four parts iron filings or turnings 
and 3 parts of a mixture of common and burned 
clay are made into a paste with salt water. See 
also Mastic and Morar. 

CENCHRUS. A genus of grasses, of the lolium 
tribe. The echinated species, C. echinatus, is a 
curious, hothouse biennial, of two feet in height, 
long ago introduced from the West Indies; the 
thorn-bearing species, O. spinifex, is a curious 
perennial, of about a foot in height, introduced 
about 25 years ago, from South America ; and the 
tribulus-like and the southern species, are hardy 
annuals, of about a foot in height, recently brought 
from North America and New Holland. Hight 
or nine other species are known. The word Cen- 
chrus is the Greek name for millet. Several of 
the species are prickly. 

CENTAUREA. A large genus of ornamental 
plants, of the thistle division of the composite 
family. Several species are annoying but beau- 
tiful weeds of Britain; and not a few are culti- 
vated as ornaments of our gardens. About 160 
species exist in Great Britain; and about 25 
other species have been scientifically described. 
Those within Britain have been systematically 
divided and subdivided so as to constitute a num- 
ber of very distinct groups——One group, com- 
prising upwards of a dozen species, have plumose 


= 
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flowers, and the scales of their calyx pectorately 
ciliated. One of these, the hyssop-leaved, is a 
very small, evergreen, Spanish undershrub; and 
all the others are hardy perennial-rooted herbs. 
A native species, C. negra, is the common black 
knapweed of our pastures. This is very abun- 
dant and generally ditfused; it usually attains a 
height of about a foot, and blooms from May till 
August ; and it ranks as one of the most stubborn 
and troublesome weeds of our grass fields. All 
the species of this group, except one} carry pur- 


_ ple-coloured flowers.—Another group, comprising 
| between 20 and 30 species, have for the most 
| part reddish-purple flowers, with green disks, 
| and their calyx fringedly ciliated. One species, 


the panicled, is a biennial; one, the evergreen, is 
a tender evergreen herb; one, the cineraria, is a 
half-tender herb; and all the others are hardy, 
perennial-rooted herbs. The most interesting to 
the farmer is the very common and annoying 
greater knapweed, C. scabiosa. See the article 
Knapwerp.—A third group, comprising one bien- 
nial, and ten or eleven hardy perennial-rooted 
herbs, have fringed, scarious calyxes, and, for the 
most part, yellow flowers——A fourth group, com- 
prising an annual, two biennials, and about 25 
hardy herbaceous perennials, have mucronatedly- 
ciliated calyxes.—A fifth group, comprising two 
biennials, and about a dozen hardy herbaceous 
perennials, have scarious, sublacerated, ciliate 
calyxes. One of these, C. jacea, is the brown 


| knapweed, so common on our meadowy, clayey 


pastures. All these five groups agree in having 
ciliated calyxes, and they may be regarded as ag- 
gregately constituting the more proper centau- 
reas, in contradistinction to the crupinz, the 


| cyani, the crocodilia, the seridiz, and the calci- 


trapee. 

The crupina group, comprising five hardy an- 
nuals, and three hardy perennials, have the scales 
of their calyx entire. One of the annuals, C. mos- 
chata, is the well-known and very favourite sweet 
sultan, introduced upwards of two centuries ago 
from Persia, and almost everywhere cultivated 
as one of the most handsome of our hardy com- 
posite annuals; and one of the perennials, C. cen- 
taurvum, is the great centaury, introduced from 
Italy before the close of the 16th century, grow- 


ing 4 feet high, and carrying yellow flowers in. 
| July and August.—The cyanus group have for 


their type the well-known bottle-flower or blue- 
bottle, and comprise two half-tender evergreen 


undershrubs, two hardy annuals, and about a 


dozen hardy herbaceous perennials. . Most, like 
the blue-bottle, have blue flowers; but five, in- 
cluding the two undershrubs, have yellow flow- 
ers. The blue-bottle grows wild in our corn- 
fields, yet has long had a place in cottage gar- 
dens. — The crocodylium group have entire 
calyxes, with spinous tops; and three of its spe- 
cies have their tops one-spined, while seven have 
them mucronately spinulose. Some are annuals, 


some biennials, and some perennials, all hardy. | the tonic, antiseptic, and other characteristic 
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— The seridia group have the tops of their 
calyxes palmately spinous, and comprise about 
a dozen annuals, four or five biennials, and seven 
or eight perennials, nearly one-half yellow-flow- 
ered, and the others red or purple-flowered. The 
solstitial species, C. solstetzalis, is a pretty yellow- 
flowered annual weed, two feet high, in the fields 
of England, and is popularly called St. Barnaby’s 
thistle; and Isnard’s species, C. Jsnardi, is a 
pretty, purple-fowered, perennial weed, 14 or 15 
inches high, in the Channel Islands, and is popu- 
larly called the Jersey star-thistle—The calci- 
trapa group have the scales of their calyx spi- 
nosely pinnate, and comprise a half-tender per- 
ennial, a hardy biennial, and six or seven hardy 
annuals. The star-thistle, C. calcitrapa, forms the 
type of the group, and is a well-known, annual, 
pink-flowered weed, of the gravelly soils of Eng- 
land. See the article Srar-Tuistix. The blessed 
thistle, C. benedicta, is a medicinal plant, and has 
a place in both the Edinburgh and the Dublin 
pharmacopeeias. It is cultivated, as a hardy 
annual, in the gardens of Britain; and it grows 
wild in Spain and the Grecian islands. Its root 
is whitish, cylindrical, and branched; its stem is 
erect, roundish, channelled, rough, and about 


two feet high ; and its leaves are long, elliptical, | 


rough, and runcinate. It ought, for medicinal 


use, to be cut when in flower, dried with rapidity, | 
Its odour is | 
unpleasant but weak; its taste is exceedingly bit- | 


and preserved in a dry airy place. 


ter, but comparatively transient ; and its virtues, 
according to the degree in which it is admin- 
istered, are variously tonic, diaphoretic, and 
emetic. It anciently acquired the epithet of 
benedicta or blessed from its extraordinary phar- 
maceutic powers; but it has lost most of its cele- 
brity, and is now very seldom used.—The species 
of centaurea most commonly cultivated for or- 
nament are, of hardy annuals, C. cyanus, mos- 
chatus, suaveolens, and adami ; of hardy biennials, 
C. splendens, romana, and salmonatica ; of hardy 
perennials, C. glauca, alpina, phrygia, rupestris, 
austriaca, pectinata, venosa, nigra, montana, pul- 
lata, ovata, ovina, maculosa, coreacea, steebe, and 
orientalis ; and of frame perennials, spenosa, 
sempervirens, egyptica, and argentea. 
CENTAURY,—botanically Hrythrea Centau- 
rium. An indigenous, ornamental, medicinal, 
annual plant, of the gentian tribe. It is known 
in Sowerby and Smith’s English botany as Chiro- 
nia centaurium, and in many popular writings 
as Common centaury. It grows wild on heaths 
and on dry gravelly pastures. Its root is small, 
woody, and branching; its stem is smooth, quad- 
rangular, erect, and from 6 to 12 inches high ; 
its. leaves are opposite, sessile, elliptical, and 
three-nerved ; and its flowers are produced from 
the angles of the division of the stem, expand 
only in sunshine, have a pink colour, and bloom 
in July and August. The stem, leaves, and 
petals possess an intensely bitter taste, and all 


_ sonous fluid is thrown out. 
| depressed, and membranous, each ring being 
| covered by a coriaceous or cartilaginous plate, 
| and mostly having one pair of feet: the last is 
| usually thrown backwards, and elongated in the 
| form of a tail. 
| carnivorous, and uniformly endeavour to escape 
| from the light. 
_ the decayed bark of trees, the decayed timbers 


CENTIPEDE. 


medicinal properties of the officinal gentianee ; 
and they: completely surrender these qualities to 
either alcohol or water, so as to be exhibitable 
in the form of either tincture, infusion, or ex- 
tract. Previous to the use of cinchona, centaury 


was an ingredient in the celebrated Portland 


powder, and was much employed in the medical 
treatment of fever; and it might still be very 
beneficially used, in lieu of more expensive reme- 
dies, in cases of dyspepsy and other complaints 
of the stomach. 

CENTIPEHDE, or Scotopenpra. A genus of in- 
sects belonging to the order Myriapoda. They 
are distinguished by having antenne of 14 joints 
and upwards, a mouth composed of two. man- 


| dibles, a quadrifid lip, two palpi, or small feet, 
_ united at their base, and a second lip, formed by 
a second pair of dilated feet, joined at their ori- 


gin, and terminated by a strong hook, having an 
opening beneath its point, through which a poi- 
The body is long, 


These insects are nocturnal and 
They conceal themselves under 


of buildings, among stones, lumber, and rubbish, 


| whence they sally forth at night in search of 


prey. The centipede is one of the greatest pests 
to be encountered in the West India islands, and 


_ throughout the hot parts of the American conti- 
| nent. 


The materials of which the houses are 
constructed, and the rapid decay to which tim- 
ber is subject in such climates, afford these noxi- 
ous insects excellent hiding-places, and they 
multiply with great rapidity. The utmost vigi- 
lance, even in the most cleanly houses, is neces- 
sary to prevent these creatures from finding their 
way into the beds, which they often do notwith- 
standing all the care that is taken to prevent 
them. They always attempt to escape when a 
light is brought into the room. They run with 
considerable swiftness, but are quite ready to 
stand on the defensive, and bite with severity. 
This disposition to bite upon the slightest provo- 
cation renders them very dangerous when once 
they have entered a bed; the least movement of 
the sleeper over whom they may be crawling, 
and who can scarcely fail to be disturbed by their 
sharp-pointed feet or claws acting upon his skin, 
will insure a venomous bite, which wiil be fre- 
quently repeated if the centipede be not speedily 
dislodged. The bite is exceedingly painful at the 
moment, and is followed by a high degree of local 
inflammation and a fever of great irritation. 
Where the insect is large, and the bite severe, 
life is much endangered, and not unfrequently 
lost, especially if the sufferer be of delicate and 
irritable habit of body. The immediate applica- 


tion of a cupping-glass, or any convenient substi- 


| &e. 
known by the name of thousand legs, is common | 
in most parts of this. country, living under dead | 


CENTRANTHUS. vol 


tute, over the wound, removes the pain and dan- 
ger at once. Spirits of hartshorn (volatile alkali) 
applied to the part, and doses of the same admin- 
istered internally (80 or 40 drops) twice, thrice, 
or oftener in a day, will also lessen the pain, and 
avert dangerous consequences. The mode of 
treatment first mentioned is the quickest and 
most certain. A popular remedy, in all places 
where the centipede is common, is the application 
to the wound of brandy or rum in which a cen- 
tipede has been for some time preserved. This 
truly noxious insect grows to the size of six 
inches and more in length, and is a formidable 
inmate of most of the houses in tropical regions. 
Bishop Heber speaks of them as being very large 
and poisonous in different parts of India. So 
accustomed are the West India slaves and resi- 
dents to their presence, and regardless of danger 
from their bite, that no particular pains are taken 
to lessen their numbers, or to banish them effec- 
tually. It is very probable that they might 


be readily destroyed by placing poisoned food | 


within their reach; yet, while resident in the 
West Indies, we never heard of any one being at 
the trouble of the experiment, though centipedes 
were almost daily killed about the house. Spe- 
cies having considerable resemblance to the cen- 


tipede of the West Indies, and much dreaded on | 
account of their bite, are often seen about exten- | | 


sive collections of timber and lumber at the saw- 
mills on the head waters of the Susquehanna, 
A smaller, dark, reddish-brown species, 


bark or among decaying timbers. The order 
Myriapoda, to which these insects pertain, from 


their crustaceous covering, the formation of the | 


mouth, &c., appears to form the transition from 
the crustaceous or crab-like animals to insects 
proper. They are the only insects which, in 
their perfect state, have more than st feet, and 
have the abdomen not distinct from the trunk. 


They live and grow much longer than other in- | 


sects, surviving through several generations. 
When first hatched, they have but six feet, or, at 
least, fewer than they afterwards acquire. The 
alditional feet, as well as the rings to which 
they are attached, become developed as they 
advance in age—a sort of change peculiar to this 
race. 

CENTOTHECA. See Burpock. 

CENTRANTHUS. A genus of ornamental 
herbaceous plants, of the valerian tribe. The 
caltrop-leaved, C. calcitrapa, is a purple-flowered 
annual, of about a foot in height, blooming from 


May till July, and introduced about 180 years | 


ago, from Portugal. The red species, C. ruber, 
is a perennial-rooted wild plant of the meadows 
of Britain, growing about 20 inches high, and 
carrying a crimson-coloured flower from May 
till July; and a white-flowered variety of it, C. 
r. flore-albo, has long been cultivated in gardens, 
Two other species are known. The name cen- 
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tranthus signifies ‘ spurred-flower, and alludes 
to the peculiar shape of the flower. 

CEPA. See Onton. 

CEPHAELIS. A genus of ornamental tropi- 
cal plants, of the madder tribe. Hight species 
have been introduced to the hothouses of Bri- 
tain; and about twenty others are known to 
botanists. Six of the introduced species are 
shrubs of from 3 to 15 feet in height, and the 
other two are low trailers. 
the unintroduced species, C. ipecacuanha, furnish 
the chief or best kinds of the ipecacuanha of the 
drug-shop. See the article Ipncacuanua. 

CEPHALANTHERA. A genus of indigenous 
orchidaceous plants, erected, by the French bo- 
tanist Richard, out of the genus epipactis. Three 
species are known, the pale, the red, and the 
sword-leaved, the first and the third with white 
flowers, and the other with purple flowers; and 
| all grow wild in the moist woods of Britain, 
| attain a height of 12 or 15 inches, bloom in 
June, and have a handsome appearance. The 
name cephalanthera is compounded of two words 
| which signify ‘head’ and ‘ anther.’ 
CEPHALANTHUS. See Burron-Woop. 
| CEPHALOTUS. A curious, evergreen, her- 
| baceous, greenhouse plant, of the rosaceous 
order. It forms a genus of itself, and takes for 
| its specific name follicularis. It was brought 
| from Australia in 1822; and is frequently called 
| the pitcher-plant of New Holland. It has white 
| flowers, usually grows to the height of about a 
| foot, and is delicate, and requires a very calm 
| and moist atmosphere. Its natural position is 
| in such shelter among other plants as to enjoy 
| partial shade from sunshine, and constant pro- 
tection from sudden changes of heat or mois- 
ture; and its best artificial position is in a mix- 
ture of charcoal, fibrous peat, and finely chopped 
moss, in a small pot, plunged within a larger pot, 
| and either occasionally under a bell-glass in the 
greenhouse, or constantly in a cool part of the 
stove. 

CERADIA. A genus of plants of the compo- 
site order. Only one species, C. furcata, has yet 
been brought to Britain; and this was quite re- 
cently introduced from the famous guano island 
of Ichaboe. It is nearly related to the fleshy- 
stemmed shrubs, formerly called cucalias, but 
now called kleinias. It is a singular and insig- 
nificant looking dwarfish shrub; its stems are 
fleshy, forked, and very much branched; its 
leaves are succulent, spathulate, and light green ; 
and its flowers are pale yellow, in solitary heads, 
and so small as to be scarcely visible among the 
leaves. A gummy substance is exuded from 
every wound made in its stem, and was at first 
supposed to be the fragrant African olibanum, 
but proves on trial to be considerably different 
from that substance, and quite destitute of fra- 
| grance. The plant has received the popular 
_ name of the coral bush of Ichaboe, 

CERASIN. The gummy substance which ex- 


The roots of one of 


CERATOPHYLLUM. 


udes from cherry-trees, plum-trees, peach-trees, 
apricot-trees, and other trees of the genera cera- | 
sus, prunus, persica, and armeniaca. When acted 
on by heat, it becomes identical with gum arabic; 
and when acted on by nitric acid it yields mucic 
acid. 
CERASTIUM. See Mousz-Har Cuickweep. 
CERASUS. A genus of fructiferous and orna- 
mental trees and shrubs of the rosaceous order. 
Two species, C. avium and CO. padus, grow wild 
in British woods, and have several varieties in 
extensive cultivation ; about thirty species have 
been introduced from foreign countries, princi- 
pally the south of Europe, North America, and 
the east of Asia; and about a dozen other species 
have been scientifically described. Six of the spe- 
cies in Britain, including numerous varieties, are 
cultivated as fruit-trees, under the common name 
of cherry-trees. Hight, including the bird-cherry, 
with its varieties, are ornamental deciduous trees 
of from 15 to 30 feet in height. Ten, the ground- 
cherry, the peach-leaved, the dwarf, the pigmy, 
the depressed, the wintry, the prostrate, the pu- 
bescent, the Japan, and the Chicasaw, are deci- 
duous ornamental shrubs of from one foot to 
twelve feet in height. Four, the mahaleb, the 
Portugal laurel, the common cherry laurel, and | 
the Carolinian or evergreen bird cherry, are well 
known hardy, evergreen, ornamental shrubs and 
trees of from 12 to 30 feet in height. And two, 
the round-fruited, and the West Indian, are hot- 
house evergreens, of respectively 10 and 20 feet 
in height. The whole genus is highly ornamen- | 
tal; and a number of its species engross much of | 
the attention of mercantile nurserymen. — See 
the articles CHERRY, Birp-CHERRY, and LAUREL. 
CERATE. An unctuous medicinal composi- | 
tion, containing a considerable proportion of » 
wax, taking from this ingredient the name of | 
cerate, and possessing a degree of consistence in- | 
termediate between that of a plaster and that of | 
an ointment. | 
CERATOCHLOA,—popularly Horn-Grass. A | 
small genus of grasses, of the fescue tribe. The © 
only species known in Britain is C. undoloides,; | 
and this is a hardy annual, of about 20 inches in 
height, and was introduced from North America | 
in 1788. 
CERATONIA. See Caros-Trex. 
CERATOPETALUM. A beautiful evergreen 
tree, of the cunonia tribe. It forms a genus of 
itself, and takes for its specific name gummifer- 
um. Itisanative of New Holland, and was in- 
troduced to Britain in 1820. It grows to the 
height of about 50 feet, and has horned petals 
and yellow flowers. Its economical properties, if 
it possess any, have not yet been investigated. 
CERATOPHYLLUM,—popularly Hornwort. A 
small genus of indigenous aquatic plants, consti- 
tuting of itself the natural order Ceratophyllez. 
Two species, the demersed and the submersed, 
both perennials of about a foot in height, grow 
in the ditches of Britain, and flower from July 


CERBERA. 


till September; but they possess little interest, 


and are nearly akin to water-milfoil. 

CERBERA. A genus of ornamental, tropical, 
evergreen shrubs and trees, of the dog’s bane 
tribe. The Ahouai species, C. Ahowa?, is a native 
of Brazil and the West Indies, and was intro- 
duced to the hothouses of Britain in 1739. Its 
stem is irregular, sends out many crooked and 
rambling branches, and usually attains a height 
of from 10 to 20 feet; its leaves are thick, suc- 
culent, smooth, lucid green, full of milky juice, 
and about three inches long, and nearly two 
broad; and its flowers are produced in loose 
bunches at the ends of the branches, and have a 
cream-yellow colour, and a shape somewhat lke 
those of oleander, and bloom in June and July. 
“The wood of this tree,’ says Miller, “stinks 
most abominably; and the kernels of the nuts 


_are a most deadly poison, so that the Indians 


always caution their children against eating 
them, for they know of no antidote to expel this 
poison; nor will any of them use the wood for 


fuel: they take the kernels out of the shells, | 


into which they put small stones, then bore a 
hole through each shell, and string them; these 


|. they tie about their legs to dance with, as the 
| morris-dancers use bells.” —The odallam or man- 


ghas, C. odallam, is a native of India and of some 
parts of the West Indies, and was brought from 


| the former of these countries to Britain about 


the middle of last century. Its stem is woody, 


_ about 20 feet high, and profusely branched at 


the top ; its leaves are long, spear-shaped, round- 


| ed at their ends, thick, succulent, and lucid 


green; and its flowers have a white colour, and 
are produced in twos and threes, on long foot- 
stalks, at the ends of the branches.—The tanghin 
species, Cerbera Tanghin—called by Poiret Tan- 
ghinia veneniflua, and popularly the Madagascar 
ordeal-tree—was introduced to Britain from Ma- 
dagascar in 1826. It usually grows to the height 
of about 30 feet, and carries pink-coloured flowers 
in May. The kernels of its fruit are rather larger 
than almonds, and are so virulently poisonous 
that one kernel would destroy upwards of twenty 
persons. The priests of Madagascar, who act 
also as physicians, administer this poison to ac- 
cused or suspected persons as an ordeal, in the 
notion that it will convict the guilty, and clear 
the innocent. The timber of this species is hard, 
veined, and fit for cabinet-work and inlaying.— 
A species introduced to Britain from the Span- 
ish West Indies about the same time as the 
Ahouai, was popularly known, in Miller’s time, 
as the French physic-nut ; the bark of either the 
Odallam or Cerbera lactaria is purgative; the in- 
spissated juice of a species popularly known in 
Mexico as Ycotli, is a very virulent poison; and 
the genus in general borrows its name from the 
mythological dog Cerberus, on the strength of 
its highly poisonous character. Nine species, of 
from 3 to 30 feet in height, have been introduced 
to Britain, and six others are known to botanists. 
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CERCIS. See Jupas-Tren. 

CEREAL GRASSES. Grasses whose seeds are 
used as corn. The mythological goddess of corn 
and harvests, among the pagan Romans, was Ce- 
res; and the festivals held at Rome in her hon- 
our were termed Cerealia. The grasses which 
yield corn, or which were cut down in harvest 
in order that their seeds might be thrashed out 
and used as food, were hence called cerealian 
grasses, or abbreviatedly cereal grasses. The 
chief of these at present cultivated, on a large 
scale, in Hurope are wheat, barley, oats, dantho- 
nia, rye, and maize; the principal cultivated on 
a small scale in Europe, are canary-grass and 
millet; and the principal cultivated, on a large 
scale, in the southern parts of the temperate 
zone, and within the tropics, are millet, setaria, 
sorghum, and rice. 

CEREBRUM. See Bratn. 

CERES. See Crruau GRAssEs. 

CERESIA. A small genus of grasses, of the 
spartina tribe, or with terminal spikes. Only 
one species, C. elegans, is known in Britain; and 
this was introduced in 1816, from Peru. But it 
has the appearance of an evergreen herb, grows 
to the height of about two feet, flowers in July 
and August, and ranks as an ornament of the 
greenhouse. The name ceresia alludes to the 
pagan goddess Ceres. 

CEREUS. A large and interesting genus of 
the opuntia or cactus tribe. Upwards of fifty 
species have been introduced to Great Britain ; 
and probably about a score of other species are 
known to botanists. The introduced species con- 
stitute a very important division of the cactus 
family, whether for their grotesqueness, their 
flowers, or their fruit; and, with scarcely an ex- 
ception, they require to be cultivated in a hot 
greenhouse. The royal, the polygonal, the re- 
pand, and the hexagonal, have usually a height 
of respectively 10, 10, 20, and 35 feet, and three 
or four others have a height of 6 or 7 feet; but 
all the rest vary in height from about 6 inches 
to 4 feet. A few have a trailing or rambling 
habit ; but most have the erect and compact 
habit of shrubs or undershrubs. The multangu- 
lar, the Peruvian, the woolly, the repand, and 
Royen’s, are remarkable principally for their 
fruit; the noble, the flagelliform, the great-flow- 
ering, Colvill’s, Napoleon’s, the triangular, the 
showiest, the splendid, the bristled, the crenated, 
and some hybrids are remarkable for the bril- 
liance and size of their flowers; and all or most 
of the others are remarkable chiefly for their 
very curious and grotesque appearance.—The 
great-flowering, known also as the night-flower- 
ing, C. grandiflorus, was introduced from Jamai- 
ca in 1700; it has a trailing habit, and is usually 
about a foot in height; and it produces very 
splendid whitish-yellow flowers, and blooms from 
June till August. So many as ten of its magni- 
ficent flowers are sometimes simultaneously in 
bloom; and even several series of such blooms 
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occasionally follow in rapid succession.—The cre- 
nated species, C’. crenatus, was quite recently in- 
troduced; and it fully rivals the great-flowering 
species, and possesses at the same time the ad- 
vantages of blooming by day, and of not having 
a rambling habit. Its stem is broad and flat, 
with regularly crenated edges; and its flowers 
are white, deliciously fragrant, and about five 
inches in diameter. othe! taovwient species, C. 
spectosissimus, was introduced from South Amer- 
ica in 1816. It usually grows to the height of 
| about a yard, and produces its superb crimson 
flowers in July. The Gardener’s Gazette of 1841 
| notices a plant of it at Folkstone in Kent, which 
| covered a space equal to 200 square feet, and 
| generally continued in bloom three months, and 
which, in that season, had during a single fort- 
| night expanded 200 of its magnificent flowers, 
| and promised to expand altogether about a thou- 
' sand.— Much and considerably successful care 
| has been used by some of the most distinguished 
| market florists to hybridize the most finely flow- 
ering species of cereus. See the article Cacrvs. 

| CERIN. One of the two chemical constituents 
_ of wax,—the other being myricin. Cerin is solu- 
ble, while myricin is insoluble, in alcohol. The 
unctuous matter of the cinnamon berry consists 
wholly of cerin and a little oil When wax is 
saponified by the action of a fixed alkali, a pecu- 
| liar acid is formed, called ceric acid. 

CERINTHE. See Honeywort. 

CERIUM. A scarce, metallic, elementary ate 
stance, discovered, in 1808, in a rare Swedish 
mineral called aaa It is obtained in minute 
pieces not larger than pin-heads ; and is white 
and brittle, and resists the action of nitric acid, 
but is dissolved by nitromuriatic acid. It makes 
one combination with sulphur, and two combina- 
tions with oxygen; yet its properties are, in a 
| great degree, TINO, 

CEROPHGTA. A genus of curious and ‘inter- 
esting plants, of the swallow-wort tribe. The 
name ceropegia signifies a “well of wax,” and 
alludes to the amassment of the pollen into accu- 
mulations of waxy matter as in the plants of the 
orchis tribe. One or two species of ceropegia are 
admired for their flowers; but most are esteemed 
and cultivated simply for their very singular ap- 
pearance. Upwards of a dozen species, all more 
|| or less tender, and principally natives of India 
and Australia, were introduced to Britain be- 
|| tween 1817 and 1840. Four are tuberous-rooted, 
|| and propagable by division of the roots; two are 

evergreen undershrubs; and the others are twin- 

ers and trailers, chiefly evergreens, and all pro- 
| pagable from cuttings. Most have a height of 
only from one foot to eight feet ; but the most 
| handsome, C. elegans, is a twiner to the height of 
20 feet. 
| 


| 


CERRIS. A group of oak-trees, popularly 
called bitter oaks, Turkey oaks, and mossy-cup- 
ped oaks. The species zegilops, Quercus wegilops, 
belongs to this group; and comprises three 
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varieties, the oriental, the broad-leaved, and the 
pendulous. But the principal species is the cer- 
ris proper,—Quercus cerris of Linnzeus, or Quercus 


crinita of Lamarck. This comprises seven varie- | 


ties with deciduous foliage, two with foliage of 
medium habit between deciduous and evergreen, 
and five with foliage almost or altogether ever- 
green. See the article Oax. 

CHRT-MONEY. An annual fine, paid by. the 
residents of some manors to their landlords, and 
sometimes to the hundred, for the certain keep- 
ing of the leet. 

CERVICAL LIGAMENT. See Neck. 

CHSSPOOL. A tank or cistern for collecting 
and containing liquid manure. See the article 
TANK. | 

CESTRUM. A genus of poisonous, evergreen, 


tropical shrubs, of the nightshade tribe. Nearly | 
thirty species have been introduced to the hot-- 


houses of Britain; and about twenty other spe- 
cies have been scientifically described. The in- 


troduced species vary in height from 4 to 15 | 
feet ; and most of them are natives of the West | 


Indies, the East Indies, and tropical America, 


have white, yellow, or greenish white flowers, | 
and are propagated from cuttings in peat and | 


loam. The cork-barked species, C. swberoswm, in- | 
troduced in 1815, and carrying sulphur-coloured | 


flowers, is ornamental ; and the orange-coloured 
species, OC. aurantiacum, recently introduced from 
Guatemala, is one of the gayest autumn-flower- 


ing plants of the greenhouse. The outline of the | 
latter is bushy and symmetrical; its habit of | 


growth is free and vigorous ; its leaves are smooth, 


wavy, and oval; its flowers are small and orange- | 


coloured, grow in panicles or bunches, and con- 
tinue for a considerable time in bloom; and its 
fruit are white berries, somewhat similar to those 
of the snowberry-tree, and combine with the foli- 
age to give the plant a very handsome appear- 
ance throughout the winter.—The night-smelling 
species, or lady-of-the-night, C. nocturnum, was 


introduced in 1732; and isone of the best-known | 
species. Its name alludes to the strong fragrance | 


of its flowers after sunset. Its stem is upright, 


covered with a greyish bark, and about seven | 


feet high; its branches are numerous and slen- 


der, and generally incline to one side; its leaves | 
are alternate, smooth, pale green, and nearly four _ 
inches long, and one and a half broad; and its | 
flowers have a greenish white colour, and are | 


produced in small clusters and on short foot- 


stalks, but are not followed in Britain by any | 


fructification.—The day-smelling species, or lady- 
of-the-day, C. diurnum, was introduced in the 
same year as the night-smelling species. Its stem 
is upright, and covered with a smooth, light- 
green bark, and about ten feet high ; its leaves 
are smooth, lively green, similar in consistence 
‘to those of spurge laurel, and nearly three inches 
long, and one and a half broad ; and its flowers 
have a very white colour, and are produced in 
clusters, close to the branches, from the wings of 
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CEUTORHYNCHUS. 


the leaves——The broad-leaved species, C. latifolr- 
um, brought from Trinidad in 1818, and carrying 
white flowers in June and July, is ornamental. 
Most of the species are very decidedly poisonous. 

CEUTORHYNCHUS. A numerous genus of 
small coleopterous insects, of the weevil tribe. 
Their larve infest the roots of cruciferous plants, 
and occasion serious damage to one or two crops 
of the field, and to several crops of the garden; 
and were the nature of their depredations pro- 
perly investigated, they might probably be found 


to be exterminable by means of lime or of some 


other caustic manure. The ceutorhynchi have 


| by no means been duly studied; and they well 


deserve the examination and the preventive care 
of nurserymen and gardeners. ‘Their name al- 


| ludes to the circumstance of their rostrum being 
usually inflexed beneath the breast, and in con- 


sequence concealed. Their body is very short 
and thick; and when, on being alarmed, they 
draw in their rostrum and their legs, and allow 
themselves to drop to the ground, they can 


| scarcely be distinguished from seeds, or small 


particles of earth. One species, C. pollinarius, 
abounds on the common nettle, Uriica dioica, 
during spring and summer, and may be regarded 
as a sort of type of the whole genus. The larva 
of another species, C. contractus—an insect scarcely 
a line in length, of an uniform black colour, with 
punctured and slightly metallic blue elytra— 


. occasions the knobs which may frequently be 
| seen on the roots of the wild mustard, Sinapis 


arvensis; and the perfect insect itself of this 
species, is sometimes associated with the turnip 


| flea-beetle in feeding upon the seed-leaves of 


newly-sprung turnip plants. One of the most 
multitudinous species, C. asszmzlis, occasions the 


| knobs which appear on the roots of the very 
| troublesome weed, wild radish, Kaphanus raphan- 


astrum, and probably infests some useful plants. 

CHABRAIA. A genus of ornamental plants, 
of the jacobea division of the composite family. 
The changeable-flowered species, C. runeinata, is 
a handsome annual, quite recently introduced 
from Chili, and grown, in 1844, in the garden of 
the Royal Botanical Society. Its stem is branch- 
ing, and about 18 inches in height; its leaves 
are deeply lobed, and have their lobes pointing 
to the base; and its flowers are French-white and 
double, and appear in June. The whole plant, in 
fact, very much resembles the well-known double 


| jacobea or elegant senecio. 


CHAROPHYLLUM. See Cuzrvin. 

CHAITERIA. A small genus of exotic grasses, 
of the agrostis tribe. Three perennial and one 
annual species were, about 25 years ago, intro- 
duced to Britain ; but they possess little interest. 
The name is formed from a word signifying an 
awn or bristle. Another small genus, of the 
same tribe and similar character, bears the name 
of cheeturus; and a hardy annual species of this, 
C. fasciculatus, was introduced in 1816, from 
Spain. . 
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CHAFER. See CockcHareEr. 

CHAFF. The husks of corn, separated from 
the solid grain by thrashing and winnowing; 
also, the straw of oats, barley, and wheat, or the 
hay of clover and grasses, cut into very small 
pieces, as food for horses and cattle. See the 
articles Barn, Farm-Yarp, and Cuarr-CurTEr. 

CHAFF-CUTTER. A machine for cutting 
straw and hay into short chaff-like pieces, to 
facilitate their use as food for horses. and cattle. 
It is also called a chaff-engine, a straw-cutter, a 
hay-cutter, and a straw and hay chopper. 

The only chaff-cutter in use till toward the 
close of last century, was simply a plain box 
or trough, fixed on four legs and provided with 
a large lever-mounted knife or blade. 

Salmon’s chaff-cutter, invented in 1797, was a 
cumbrous and complicated machine, yet long 
maintained considerable celebrity as a. valuable 
substitute for the old trough chaff-cutter. Jn 
this machine, two wheels were connected to- 
gether by bolts inserted in their felloes; knives 
were fixed on the inside of the rims, with the 
edges adjusted at an angle of 45° from the plane 
of the wheel’s motion; a box was fixed in front 
of the wheels, to hold the straw or hay, and to 
let the ends of it project within the action of the 
knives; springs were placed to press the knives 


forward, and wedges to prevent an excess of | 


pressure; two spiked rollers in the box were 
turned from the outside by ratchet-wheels so as 
to keep the straw at rest during the stroke of 
the knives; and the feeding-arm was provided 


with such adjustments and apparatus that no | 


fewer than twenty different lengths of chaff 
might, at pleasure, be obtained. 

Passmore’s chaff-engine, or the Doncaster chaff- 
cutter, patented in 1804, was somewhat similar 
to Salmon’s, but much less cumbrous in its form, 
and considerably simplified in its mechanism. It 
was, for many years, the type of most of the 
chaff-cutters of the midland and eastern counties 


of England; and “even at the present day,” says | 


Mr. J. A. Ransome in his recent work on the 
Implements of Agriculture, “few of the machines 
in general use are found more effective.” 
Lester’s chaff-cutter, or the Lester . engine, 
patented in 1800 and 1801, was a very simple 


machine, and seems to have suggested the main | 


principles on which the great majority of the 


many chaff-engines of recent years have been | 


formed. Its cutter or large curved knife was 
fixed upon a fly-wheel, and made one stroke or 


cut at each revolution; the fly-wheel turned on | 


a cranked spindle which, by means of a small 
hook or catch, communicated motion to a ratchet- 
wheel attached to the end of one of the feeding 
rollers; this geering could be so managed as, at 
the will of the operator, to lift either two, three, 
or four teeth at each revolution, and make cor- 
responding differences upon the length of the 
pieces of straw presented to the cutter; and the 
straw to be cut was pressed down and carried 


? 
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forward on an endless web, which passed over 
one roller in the fore part and another in the 
hinder end of the box. Though the original 
form of this machine is now quite obsolete, and 
its contrivance of an endless web has long been 
generally exploded, yet machines which closely 
resemble it are still extensively employed. 

The cylinder straw-cutter, a very distinct ma- 
chine from Lester’s, is modelled in the Highland 
Society’s Museum, and described as follows in their 
Catalogue:—“In it the feeding is produced by a pair 
of grooved rollers ; and the hay protruded through 
the cutting-box is presented to the cutters. The 
two cutters are fixed upon a skeleton cylinder, 
mounted on the fly-wheel shaft, so that two 
strokes or cuts are made for each revolution of 
the fly. The mouth of the cutting-box is formed 


| to stand obliquely, and the edge of the cutters 
| parallel to the axis; thus distinguishing it from 
| those wherein the cutting-box is parallel with 
_ and the cutters oblique to the axis.” 


Weir’s chaff-cutter is pronounced by Loudon 
one of the best, and is the only one noticed by 
him in his Encyclopeedia of Agriculture. It has 
two cutters on a fly-wheel, and admits a very 
facile regulation of the pressure of the straw.— 
Cornes’ chaff-cutter gained a prize at the Shrews- 
bury meeting of the Royal Agricultural Society 
in 1845. It has a sliding top-roller and pressure- 
plate, cuts with three knives, and makes two 


_ lengths of chaff.— Dean’s chaff-cutter gained 


prizes from the Evesham and the Gloucestershire 
Agricultural Societies in 1844. It has steel faces, 


| rising-rollers, and pressure - blocks, allows the 
| straw to advance so freely as to prevent any 


liability of choking, and cuts three different 
lengths of chaff—Barrett’s chaff-cutter cuts four 
different lengths; its rollers are turned and 
grooved spirally by machinery; and its mouth- 
piece is case-hardened, so as to sharpen the knives 
as they revolve. 

The Uley chaff-cutter, Plate XVIII. F%g. 1. 
gained prizes at the Royal Agricultural Society’s 


| meetings at Liverpool in 1841, at Derby in 1843, 


and at Southampton in 1844. It possesses con- 
siderable novelty of principle ; its cutters are thin 
blades, with serrated edges, coiled round a cylin- 


| der, and effect their object with much less ex- 


penditure of power than cutters mounted on the 


| fly-wheel, and can be sharpened simply by a few 
_ retrograde revolutions of the cylinder; and a 


simple contrivance exists for changing the lengths 


_ of the cut of chaff. 


The Canadian straw-cutter is an American 
invention, and acts ona peculiar principle. It 
was first introduced to the notice of British far- 


_ mers in the Highland Society’s Transactions of 
| 1838; and it is briefly noticed, as follows, in the 


Catalogue of the Highland Society’s Museum :— 
“One plain cylinder of hardwood revolves in 
contact with the cutting-edges of 24 knives, 
which are set in the periphery of an iron cylinder, 


_ placed parallel to the former,—the knives stand- 
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ing also parallel to the axis of the cylinder. By 
this arrangement, the two cylinders feed and cut 
at the same time by simple pressure.” This ma- 
chine cuts large quantities with small power, but 
does not make the chaff of regular lengths. 

Ransome and May’s chaff-engine, patented 
in 1840, has two shafts, with the screw which 
impels the rollers upon the one, and the wheel 
which carries the knives upon the other, and 
with such a connexion of the two by toothed 
wheels of varying diameters as easily to vary the 
lengths into which the straw or hay is cut; and 
the presser, instead of being fixed to the support 
of the upper roller, has a motion round the axis 
of it, and so rises or falls as to give the proper 
pressure alike to a thick feed and to a thin one. 
This machine is represented in F%g. 2. Plate 
X VITI, 

CHAFF-FLOWER,—botanically Alternanthera. 
A genus of tropical plants, of the amaranth tribe. 
Both the popular and the botanical names allude 
to the alternate fertility and barrenness of the 
stamens. About a dozen species have been in- 
troduced to Britain; and about fifteen others are 
known to botanists. 

CHAILLETIA. An evergreen shrub of Sierra 
Leone, forming the type of both the genus chail- 
letia, and the natural order Chailletiacew. This 
order comprises three genera, and consists of 
shrubs, nearly allied to those of the turpentine-tree 
tribe, with alternate entire leaves, and with axil- 
lary and terminal racemes of white flowers, and 
natives chiefly of the tropical regions of Africa. 
But the only species known in Britain is Chaille- 
tia toxicaria; and this was introduced in 1824. 
It attains a height of about five feet, and blooms 
from May till July. The kernel of its nut is 


poisonous, and is used in Sierra Leone for destroy- | 


ing rats and mice. 


CHAIN. A well-known instrument used in | 


surveying. The measuring chain is usually made 
of strong iron wire, with a handle at each end, 
by which two persons called chain-bearers carry 
it. The one that precedes is called the leader, 
and the other the follower. Any one can lead a 
chain, but some skill and attention is necessary 
in the follower, because he has to direct the 
leader in his movements, and to give him other 
instructions. The arrows or markers are always 
10 in number, and are composed of pieces of 
strong iron wire, about 15 inches long, sharpened 
at the point, and bent into an eye at the opposite 
end, for the convenience of stringing them upon 
a cord or leather strap to carry them and prevent 
their being lost. A piece of scarlet cloth should 
be attached to the eye of each arrow to render 
them distinctly visible when stuck in the ground, 
particularly in the grass, as without this precau- 
tion much time is frequently lost in searching 
for them. In using the chain, a peg or stake is 
driven into the ground to mark the starting 
point from which the measurement begins, and 
the whole of the 10 arrows are given to the 


i ae 
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leader. The follower stands at the starting stake, 
and places his end of the chain in contact with 
it. or rather holds it in his hand over it, while 
the leader proceeds with the other end of the 
chain in the desired direction, until it becomes 
nearly stretched or extended, when the follower 
gives the word halt, and the leader stops. The 
chain is now lifted from the ground and stretched, 
when the follower places its end carefully to his 


-mark; and having observed that the chain is in 


the right direction, and not deflected by bushes 
or other obstacles, he gives the word down, and 
the leader places the chain upon the ground, 
keeping it tightly stretched. The follower hav- 


| ing observed that all is right, calls out mark, 
_ when the leader sticks one of his arrows into the 
_ ground close to his end of the chain, and the first 


chain is completed. The bearers then both pro- 


| ceed onwards, and at this time the chain should 


_ be shightly strained, so as to take off its bearing 
_ against the ground, otherwise it will be liable to 


_ get entangled with weeds, or to wear out, at any 


CHAIN. 


rate to become elongated. The follower must 


_ look at some mark to guide the proper direction 
_of the measurement, and will accordingly order 
_ his leader to the right or left to preserve that 


- jine. 


He must likewise take care to so direct 
the movements of his leader, that the chain in 
its progress may not rub against the arrow that 
has been left in the ground; for if that gets 


knocked down or displaced, the operation must 


commence again. Having proceeded in this man- 


' ner until the follower arrives at the arrow that 


was left, he again halts his leader, adjusts the 
chain, and orders a second mark to be made; and 
that done, he takes up the first arrow and re- 
tains it, and so of others in succession, until the 


whole 10 arrows of the leader are exhausted and 
have come into his possession. The chain re- 


| maining stretched on the ground, the leader now 


comes back to the follower to take up the arrows 
he has picked up, and the follower registers this 
operation by an entry in his book, or what is 
more common in the measurement of long lines, 
by making a knot in a string that he has previ- 
ously attached to his button-hole for that pur- 
pose, each knot standing for 10 chains. In this 
way errors seldom arise; but some surveyors, to 
guard against them, and insure the certainty of 
not having an entire line to measure over again 
from mistakes, use the precaution of driving a 
permanent peg or stake at every 10 or 20 chains, 
or other stated regular distances. 

Simple as the common measuring chain may 
appear to be, it is nevertheless a beautiful con- 
trivance of the celdébrated mathematician, Ed- 
mund Gunter, who lived in London in the 17th 
century, and is most admirably suited to the pur- 
poses for which it is intended. It is 22 yards, or 


66 feet, long, and is divided into 100 equal links, 


so that links are decimal fractions of a chain. 
The acre contains 4,840 square yards, and the 
chain being 22 yards long, if its length be squared, 


it produces 484 square yards, or the tenth of an 
acre ; consequently 10 square chains are an acre, 
and as each chain contains 100 links, so an acre 
will always be equal to 100,000 square links. In 
setting down or recording measurements taken 
with the chain, the number of links are placed 
as decimals after the number of chains, so that a 
piece of land containing 16,543 square chains and 
75 links would be set down as 16543°75, and on 
taking away the decimal point, the ntmnber would 
be altered to 1,654,375, which would express the 
total number of square links contained in the 
land. But if the measure of a piece of land 
taken in square links is divided by 100,000, or 
the number of links in an acre, or, which is the 
same thing, if the 5 right hand numbers are 
pointed off as decimals, (which is the same as 
dividing by 100,000,) the figures will at once ex- 
press the acres and fractions without further cal- 
culation. Thus cutting off the five decimals gives 
16°54375, or 16 acres, and the decimal °54375. 

The acre consists of 4 roods, therefore if this 
decimal be multiplied by 4, it will become 217,500 
links; and now, if 5 slashes be again pointed 
off, it shows that the fraction is worth 2 roods 
and °17500; and again multiplying this fraction 
by 40, the number of perches in a rood, we shall 
obtain 300,000, and now pointing off 5 dediiaails, 
leaves 3 perches without a fraction, and shows 
that such a piece of land would contain exactly 
16 acres, 2 roods and 3 perches. This example 
shows at once the process that must be resorted 
to for converting quantities taken in chains and 
links into acres, roods and perches, while the re- 
mainder, if any, will be square links. 

In using the chain, it must be borne in mind 
that the handles at its two ends count into its 
length ; and for the facility of counting the links 
small brass indices are attached at certain points 
among the links. Thus the 10th link from each 
end has a single point or brass finger attached 
to it; 20 links from each end has an index with 
2 points ; 30 links one with 3; 40 links one with 
4; and 50 links, or the aaglilills of the chain pon 
aad end, is marked by a small round brass-plate ; 
so that by looking for these marks the distance 
from either end is given upon inspection, and a 
portion only of the next 10 links has to pe 
counted. Many persons, for the sake of having | 
a light chain to carry, purchase those that are 


‘made of thin wire; but they can never be ee | 


pended upon, because the strength of the wire 
should be such as to permit the chain to be. 


stretched without any fear of any of the links - | 
opening or expanding, an inconvenience to which | 


even the strongest chains are liable. No chain 


should, therefore, be used many days in succes- | 


sion spine an examination ; and this is one use 
of the offset staves, which are 6 feet 7:2 long, and 
are divided into 10 equal parts of the same length 


as links; and the surveyor should have a small | 
hammer for beating or closing up the links and | 


thus adjusting his chain, for upon its accuracy 


all his operations must depend; and in the more 
extensive operations of trigonometry the correct 
measurement of a good base line is of vital am- 
portance to the success of the whole operation.— 
Millington. 

CHALK. A species of carbonate of lime. It 
is inodorous and insipid; and, when applied to 
the tongue, feels slightly adhesive. It has either 
a white or yellowish or greyish-white colour. It 
feels roughish to the touch; is pulverulent and 
not very hard; breaks with an earthy fracture ; 
stains the fingers, and leaves marks on wood or 
stone; and has a specific gravity of from 2°315 
to 2:78. But in hardness, fracture, and lustre, it 
is exceedingly various; sometimes occurring soft 
and dull, almost like a saponaceous powder, and 
at other times occurring hard and semi-lustrous, 
almost like fine limestone or coarse marble. It 
dissolves in water containing an excess of car- 
bonic acid; but is very partially soluble in pure 
water. It readily effervesces with almost any 
acid, throwing off its own carbonic acid, and 
surrendering its calcium into combination with 
the foreign acid to form a salt. Most specimens 
of it contain a portion of alumina; and many 
contain portions of silica and oxide of iron. Its 
principal difference from limestone is its being 
in a large degree a hydrate, or containing, in 
combination with its carbonate of lime, a com- 
paratively large proportion of water. Specimens 


| of limestone analyzed by Thenard and Biot con- 
| tained only 1:63 per cent. of water; and speci- 


mens of chalk, when carted from pits, and laid 
down upon land for manure, are frequently found 
to contain 24 or 25 per cent. 

Chalk occurs in beds, strata, or vast masses in 
Poland, some of the Danish islands, the north of 
France, the north-east of Ireland, and particu- 


larly in the centre and south of England, within 


a range which commences at Flamborough-Head 


| in Yorkshire, and is continued, with irregular 


interruptions, in Lincolnshire, Suffolk, Surrey, 


| Sussex, and Hampshire, into Dorsetshire. While, 


in a geological respect, limestones occur of a great 
variety of age and character, from what are called 


_ the primary or non-fossiliferous rocks, up to a 


high part of the tertiary formations, chalk occurs 
only in the upper regions or among the newest 
members of the secondary formations, and, in its 


_ most characteristic strata, is always accompanied 
| with flints. 


In many of the chalk districts of 
England, the crust of the earth, to a great depth, 
is a continuous and solid mass of chalk, and the 
very soil itself consists of little else than carbon- 
ate of lime and a small admixture of decomposed 
vegetable matter. The chalk of Ireland is very 
much harder than almost any of the chalk of 
England; and, even in spite of containing flints, 
and possessing other most decided geognostic 
indications of being in all respects chalk, it pos- 
sesses so close a resemblance to fine limestone in 
both appearance and properties, as to be almost 
universally called limestone by the natives, and 


as to be extensively imported into Scotland un- 
der the name of Irish lime, for exactly the same 
uses as the richest. calcareous limestones of Bri- 
tain. Some of the chalks of England, particu- 
larly of the extreme south and of the Isle of 
Wight, have an unctuous or saponaceous char- 
acter, and ought to be regarded as akin to cal- 
careous marl; but most are hard and flakey, and 
may be treated, for manurial purposes, as simply 
a kind of hydrated limestones. 

Those soils of the chalk districts of England 
which consist almost wholly of pure chalk, with 
a small intermixture of decomposed vegetable 
matter, generally constitute the softly-rounded 
chains and groups of hills which bear the name 
of downs in the south, and of wolds in the north; 
and, in general, they are far less adapted to til- 
lage than to pasture, and are, in consequence, 
very extensively used as sheep-walks. Yet the 
lower slopes and the valleys and hollows of the 
downs and wolds have received such a large com- 
mixture of the finest particles of the soil, from 
the constant though slow depositions of rills 
from the higher grounds, as to have become very 
productive arable lands ; and they are usually 
farmed upon the common Norfolk system, and are 
found to make excellent returns of barley and of 
other crops. “ There is a plant,” says the Rev. 
Mr. Rham, in reference to these districts, “ which 
seems to delight in chalky soils, and to flourish 
better there than in deeper and richer earth. 


This is the sainfoin, Hedysarum onoirychis ; and | 


its introduction among the cultivated grasses has 
greatly raised the value of chalky land, previously 
considered too poor to repay cultivation. It not 
only produces an excellent fodder, superior to 
meadow hay, and scarcely inferior to clover, but 
by its roots it so divides and enriches the soil, 
that after having covered it with luxuriant crops 
of hay for several years, it leaves it in a fit state 


to produce excellent crops of grain, with very | 
moderate manuring. Chalky soils are not sub- | 


ject to the same perennial weeds which infest 


richer lands; couch grass is seldom found in | 


chalk ; but the annuals, such as may-weed, char- 


lock, poppy, crowfoot, and several others, abound | 


in it. When a chalky soil produces thistles, it is 
an indication of its containing a portion of argil- 
laceous earth, which improves its fertility.” 
Soils which have a large admixture of argillace- 
ous earth, but which are immediately incumbent 
on chalk, also derive great benefit from the growth 
of sainfoin, but require a different course of hus- 
bandry from the slopes and hollows of the downs 
and wolds. Most of these soils consist of separ- 
ate layers of hazel-loam, thin flinty clay, or strong 


red clay, of different degrees of admixture and of 


depth; and wherever they are sufficiently light 
and porous to be suitable for the growth of tur- 
nips, they should be sown at remote intervals 
with sainfoin, and subjected throughout the in- 
tervals to long and diversified rotations. Sain- 
foin cannot be advantageously repeated except 
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‘after a long interval, and ought not to enter into 


every rotation; and even any ordinary crop can, 
in few instances, be profitably repeated with the 
same frequency as in other soils. A good rota- 
tion on cold thin clay and flinty chalk, upon a 
chalky subsoil, is clover for two years, or sainfoin 
for five, six, or seven years, then wheat, then 


turnips, upon pared and burnt land, and fed off, 


then wheat, then pease, then turnips, cole, or 
tares fed off, and then oats or barley. A good 
rotation on a friable chalky loam is clover for 
one year, or occasionally sainfoin for several 
years, then wheat, then tares fed off, then oats, 
then rye or'cole for spring feeding, then turnips 
manured and fed off, then beans, and then bar- 
ley or oats with clover and grass seeds. A good 
rotation on a strong chalky loam, or one which 
contains a somewhat large proportion of argilla- 
ceous earth, is clover for one year, or occasion- 


_ ally sainfoin for several years, then wheat or oats, 
| then manured fallow, then wheat, then oats, then 


beans, then turnips fed off, and then barley. A 


| proper rotation for strong red clay upon a chalky 


subsoil does not materially differ from a proper 
rotation for the same kind of soil in other situa- 


| tions. 


Chalk acts as a fertilizer in most cases in which 
lime is serviceable ; it has a beneficial action upon 
soils very much in the proportion of their differ- 
ing from itself in nature, or of their being defi- 


| cient in calcareous ingredients; and, in particu- 


lar, it exerts a most benign power upon any soil 
which is eminently clayey, or upon any which is 


| eminently sandy. Yet it acts, not as a substitute 


for animal and vegetable manures, but as a de- 
composing and transmuting chemical agent upon 
the mineral and organic matters existing in the 
soil. “ Pure chalk, being saturated with carbonic 
acid gas,” remarks Malcolm, “ tends to alter the 


| original disposition of the parts of the soil, where 


it meets with various substances, either vege- 
table, animal, or mineral. The substances be- 
coming oxygenated by their action with the 
chalk, generate their several acids; and these 
acids disengage the carbonic acid gas, which is 
readily absorbed by the roots of the plants. It 
therefore tends, by slow degrees, to separate the 
cohesiveness of the strong soil, and to admit the 
roots of the plants to feed upon the carbon with 
greater facility.” Chalk, though not a substitute 
for manure, has thus such an effect upon both 
the texture of the soil and the decomposition of 
organic matter, as to render a smaller dose of 
farm-yard manure or any other carbonaceous 
compost effective. It corrects the sourness and 
astringency of wet clayey soils, absorbs and 
throws off their moisture, and prevents them 
from cohering into such solidity as to constrict 
the roots of plants and limit the circulation of 
the atmospheric air; it gives consistency to are- 
naceous soils, and binds them into sufficient 
firmness to retain a due proportion of moisture, 
and to afford requisite mechanical support to 
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plants; it renders all clayey and loamy lands 
more workable, both in the free transit of the 
plough or the grubber, and in the ready and mi- 
nute intermixing of the manure; it rapidly and 


vastly improves the herbage of coarse sour pas- © 


ture, stimulating the dormant seeds of white 
clover and fine grasses into activity, and causing 
their fine, sweet, delicate leaves to form a soft, 
dense, and nutritious sward, and to smother the 
rank and rush-like vegetation which formerly 
abounded ; and it exerts a cooling and conserva- 
tional power upon pastures of a hot, gravelly, 
loamy soil, maintaining a succulency in the roots 
of their herbage, preventing their tender grasses 
from being exsiccated and burnt by the ardent 
heats of summer, and, if they be subject to the 
growth of sorrel, so noxious to lambs and sheep, 
everywhere destroying its roots, and freeing them 
from its presence. 

Chalk, as an eminent and lasting fertilizer of 
cold sour lands, and of stiff untractable clays, has 
been known since before the time of the Roman 
naturalist, Pliny, and makes a very prominent 
figure in the English agricultural writings of the 
early part of last century. An experienced Essex 
farmer, writing long ago in the Museum Rusti 
cum, gives an excellent account of the manner 
in which chalk operates upon clay lands, and ob- 


serves that it insinuates itself into the small | 


pores, and, by raising a fermentation, exposes 
the clay to the influence of frost, rain, air, and 
sunshine, and in consequence occasions it to be- 
come pulverized and friable. “But,” says Mr. 
Lisle, “if chalk be laid on clay, it will in time be 
lost, and the ground again return to its clay; and 


if the clay be laid on chalk, in time the clay will | 
be lost, and the ground return again to its chalky | 


substance. Many people think the land, on 
which the other is laid for a manure, being pre- 
dominant, converts the manure into its own soil; 


but I conceive, in both cases, the chalk and clay | 


is filtrated through the land, on which it is laid, 
by time, and, being soluble by rains into small 
corpuscles, is washed through the land on which 
it is laid; for neither of these manures is able to 
unite, in its finest corpuscles, with the corpuscles 
of the land on which it is laid, so as to form so 
strict an union and texture with it as the land 
doth with itself, and is therefore liable to be borne 
downwards with rains, till no sign of it be left. 
It is said to be a common practice with many 
tenants in Hampshire, three or four years before 
they leave their farms, to chalk their meadows; 
by which means they will, for three or four years, 
fling out a great crop of grass, but that they will 
be much the worse for it ever after. This seems 
to carry some reason with it; for the chalk so 
mellows and opens the pores of the meadow, that 
it enables the land to exhaust its strength in all 
parts; for chalk does not carry so much fatness 
as dung does to the land it is laid on; but it dis- 
poses the land to bear such crops by its sweet- 
ness, and well disposing of, and correcting an ill 
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quality the land had before: but still I do not see 
that this is any objection to the chalking of mea- 
dows, provided, whilst by virtue of the chalk, they 
are bearing such burthens, you take care to re- 
fresh them with dung. Though chalk laid on 
meadows enables them to give a great crop for 
three or four years, and will then impoverish 
them, yet I take it to hold quite contrary on pas- 
ture; for the grass being thereby so much sweet- 
ened and increased, keeps constantly so much the 
more stock, by which it is maintained always in 
the same vigour.” 

The unctuous, soft, and saponaceous kinds of 
chalk are the most suitable to be used in a crude 
state, or in the manner of marl; and the hard, 
dry, and firm kinds are the most suitable to be 
used in a burnt or calcined condition, or in the 
manner of lime. The principal good effects of 
burning hard chalk are to lessen its weight by 


| driving off its water, and to render it more capable 


of easy and equal spreading upon the ground by 
reducing it to a state of powder. In the dis- 
tricts in which chalk is most abundantly em- 
ployed as a fertilizer, it is, for the most part, 
either mixed with earth or manure before being 


| distributed athwart the land, or laid down in 
autumn, and not ploughed in till it has been 


acted on by the frosts of winter. The quantity 
of it applied to pasture commonly varies from 
150 to 250 bushels per acre, and, on arable land, 
from 200 or 300 to 700 or 1,000 bushels; but, in 
both instances, it is very generally determined 
by mere caprice or convenience, without any ap- 
peal to scientific principle, or any reference to 
either the comparative richness of the particular 
chalk employed, or the degree of calcareous po- 
verty or destitution of the land to which it is 
applied. It can, in any case, be economically em- 
ployed only when found either below the fields 
on which it is used, or at a comparatively brief 
distance ; and it ought always to be applied with 
strict adaptation to the calcareous wants of the 
land. One dressing, if sufficiently rich and pro- 
perly applied, will slowly and regularly operate 
upon the soil through a somewhat long series of 
years; and a second should not be applied till the 
first has been allowed to expend the greater part 
of its power, or usually till a lapse of 12 or 15 
years. 

Chalk may be dug and carted throughout July, 
August, and September, when it is designed to 
lie on the land unploughed-in till spring, and 
throughout October, November, and December, 
when it is designed to be applied and covered in 
a state of mixation with earth or manure. When 
a stratum of chalk exists beneath the field to be 
dressed with it, and at no greater depth than 
twenty feet from the surface, a shaft of four feet 
in diameter is opened to it, and is propped round 
the sides with a basket-work of hazel or willow 
rods and brushwood; the earth of the shaft and 
the chalk of the stratum are brought up by means 
of a rope and bucket upon a very rude and inex- 
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pensive windlass; one man fills the bucket, and 
two others wind it up, and distribute its content 


with a wheel-barrow upon the surrounding land; | 


and when the stratum is worked in chambers to 
the depth of about thirty feet from the surface, 
the first shaft is abandoned, and another at a 
little distance is opened. One shaft, in an aver- 
age case, supplies sufficient chalk for six acres, 
at a cost of about sevenpence for every twenty 
bushels. When strata of good chalk occur close 
to the surface, and constitute the substance of 
hills, a large excavation is made in the form of a 
quarry; and affords a supply, by means of cart- 
ing, to a considerable surrounding district. 

The chalk of the uppermost three or four feet 
of a chalk formation, especially when it occurs 
close to the surface, is usually very inferior in 
quality to that which lies at a greater depth; but 


this, as well as any better kind of chalk, serves | 
well for making and repairing roads in districts | 


where stones and gravel cannot easily be obtained. 
Many varieties of chalk are very serviceable also 
for making mortar, and for several other coarse 
purposes to which the lime of limestone districts 
is commonly applied. Chalk may likewise be 
very servicably employed for making ponds on 
thirsty land, away from streams and springs, for 
the use of cattle; and if laid several inches 
thick, and covered with a coat of sand and gra- 


vel, it will thoroughly retain a collection of rain- | 


water, and preserve it in a clean and sweet con- 
dition. Powdered chalk may, in small quanti- 


ties, be thrown into all cattle-ponds, for the cor- | 


rection of acidity; and a lump of it should be 
laid in every pen of a fattening calf, for the ani- 
mal to lick. Prepared or levigated chalk, in a 
state of fine powder and of freedom from all im- 
purities, is externally applied, in veterinary sur- 
gery, to ulcers which make a thin and ichorous 
discharge, and internally administered, in com- 
bination with catechu and opium, as a remedy 
for dysentery and diarrhoea. “ There are few 
cases of illness in oxen, sheep, or swine,” says 
Clater, “in which there is not considerable aci- 
dity in the stomach or bowels. 
as being an alkali, and combining with the acid, 
and neutralizing it. It should form a part of 
the cordial and astringent medicine of all young 
animals. From half an ounce to an ounce will 
be a dose for a cow; a drachm will suffice for a 
sheep or hog. It should generally be accompanied 
by opium, and always by caraways or ginger.” 
Prepared chalk is used externally for ulcers and 
burns, and internally for the correction of acidity 
and the cure of dysentery, in the human subject 
as in the horse. Yet it ought by no means to 
be administered to any animal with the freedom 
and frequency which Clater seems to recommend; 
for it has a considerable tendency to create con- 
cretions and calculi. See the articles Catcutus 
and Dysenrery.—Lyell’s Geology. Grifiith’s Re- 
ports on Ireland—Parliamentary Gazetteer of Eng- 
land and Wales—Malcolm’s Husbandry and Man- 
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ures—Museum Rusticum.—Lisle’s Husbandry.— 
Marshall’s Midland Counties— Young's Farmer's 
Kalendar.— British Husbandry.— The Farmer's 
Magazine.—Rham’s Book of the Farm.—Thomson’s 
Dispensatory.— Youatt on the Horse —Clater's Cat- 
tle Doctor.—Doyle’s Husbandry. 

CHAMADOREA. A genus of small, orna- 
mental, tropical trees, of the palm tribe. Two 
species, the fragrant and the slender, about 8 or 
10 feet high, have been introduced to Britain 
from respectively Trinidad and the Caraccas. 
The low growth of the trees, and especially their 
habit of low flowering, are alluded to in the 
name chameedorea, which signifies ‘ a gift to the 
ground.’ , 

CHAMAIROPS. A genus of low-growing, or- 
namental, greenhouse and hothouse trees, of the 
palm tribe. The low, dwarf, or fan-palm spe- 
cies, C. humilis, is a native of Spain and Portu- 
gal, and was introduced to Britain in 1731. In 


| its native country, particularly in Andalusia, it 
| propagates itself with such rapidity, and has 


such a stemless and leafy habit, as to cover large 


| tracts of ground in a manner very similar to that 


in which ferns cover dry woody tracts in Britain. 
The footstalks of the leaves rise immediately 


| from the crown of the root, and are flat on their 
| upper surface, convex on their under surface, 


and armed on each side with strong spines; and 
the leaves are attached by the centre to the ends 


_ of the footstalks, and have a fan-like form and 
| many foldings, and are deeply divided at the top 
_ like the human hand with its fingers, and have 


their borders finely serrated, and adorned with 
white narrow edgings,—and they measure from 
9 to 18 inches in length, and nearly a foot in 
maximum breadth, and spread out on every side 
of the plant. When the leaves are newly formed, 
they appear like a shut fan, and are fastened to- 
gether by strong fibres which run along their 
borders; and when they become matured and 
expand, the fibres or strings hang from their 
sides and ends. The spadix or club which sus- 
tains the flowers grows up from among the leaves, 
and is covered with a thin spatha or hood, which 
falls off when the bunches open and divide. Mr. 
Otto, the inspector of the Royal Botanic Garden 
of Berlin, said, about 20 years ago, respecting a 
plant of Chamzrops humilis under his care: “ It 
is supposed to have been brought from Holland 
upwards of 171 years ago. After having been 
many years in a’tub, and exposed to the open air 
during every summer, it was, about the end of 
last century, planted in the floor of a hothouse, 
and has since ripened fruit, from which plants 
have been raised, and which are still in the gar- 
den. Its height is 18 feet, which may be consi- 
dered extraordinary, as, in its native situations 
in Spain and Portugal, it forms a bush seldom 
higher than two feet. But the most remarkable 
circumstance connected with this palm is, that it 
was the subject of the experiment cited by Lin- 
nus, as a proof of the sexual system of botany. 


CHAMOMILE. 
In this experiment, the palm is said to be the 
Phenix dactylifera ; but this mistake was cor- 
rected by Peter Collinson, who travelled in Ger- | 
many during the seven years’ war, and, when he || 
was in Berlin and saw the palm, wrote the true | 
name on a slip of paper, and stuck it in the tree.” 
—Six other species of chameerops, varying in 
height from 10 to 30 feet, have been introduced 
to Britain since the commencement of the pre- | 
sent century, three from the southern states of . 
North America, two from the tropical parts of 
South America, and one from Nepaul. 
CHAMOMILE,—botanically Anthemis. Alarge | 
genus of plants, principally herbaceous, forming 
the type of a suborder of Composite. This sub- 
order comprises about 20 genera,—among others, 
the well-known yarrow, feverfew, tansy, worm- 
wood, wild chamomile, and ox-eye daisy. The 
proper chamomiles, or plants of the genus An- | 
themis, comprise five British species, and about | 
50 known foreign species; and most of the latter | 
have been introduced to the botanical collections | 
of Britain, while not a few are far from being 
uncommon in flower gardens. The globose spe- | 
cles, in particular, Anthemis globosa, has been || 
known in British greenhouses as an elegant her- | 
baceous evergreen, since a little after the middle 
of the 16th century. One of the British species, 
Anthemis arvensis, is a biennial white-flowered 
weed of dry fields; another, Anthemis cotula, is | 
an annual white-flowered weed of corn-fields ; 
another, Anthemis anglica, is an annual trailer of 
some of the maritime parts of England; another, | 
Anthemis tinctoria, or dyer’s chamomile, isa yel-_ | 
low-flowered, perennial-rooted inhabitant of stony 
places, and of some little use as a dye-stuff; and 
another, Anthemis nobilis, is a creeping, low-grow- 
ing, herbaceous evergreen of some pastures, but 
is also the cultivated medicinal chamomile of 
cottage gardens, so well known and so much in | 
vogue as often to usurp the name and honours of 
the whole genus. The flowers of this last are 
the parts used in medicine; but those of one 
variety, frequently called the Scottish chamo- 
mile, are single; while those of the more com- 
monly cultivated variety, frequently called Eng- 
lish chamomile, are very double. Both varieties 
are white-flowered, and usually bloom from July 
till September. Chamomile flowers, such as they 
are found in the shops, are white, desiccated, of a 
very aromatic and rather pleasant smell,and of a | 
very bitter and warm taste. They contain an es- || 
sential oil, of a fine blue colour, a gummo-resin- 
ous principle, ‘camphor, and tannin. Water and 
alcohol dissolve their active principles. Chamo- 
mile is a moderately energetic stimulant, pos- 
sessing, on account of its bitterness, some tonic 
properties, which have rendered it a popular | 
remedy for a number of diseases. It is employed 
with success to stimulate the digestive functions 
in dyspepsia, chlorosis, gout, in flatulent colics, 
&c. Itis also advantageously used in slight in- 
termittent fevers, and spasmodic affections. A 
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strong infusion, taken warm, and in a large quan- 
tity, provokes vomiting ; in consequence of which 
it is used in this manner in order to assist the 
action of emetics. It is also administered with 
advantage as an anthelmintic. The pulverized 
flowers are an excellent mild tonic to both horses 
| and cattle; and are peculiarly suitable either 
during. the presence of low fever, or in other 
cases in which stronger tonics might have too 
powerful an action.— Wild chamomile, Matricaria 
chamomilia, is @ very common, annual, white- 
flowered, pinnate and linear leaved weed of the 
| road sides, waste grounds, and freshly turned 
spots of Britain. It was formerly of great repute 
| as a remedy for uterine diseases; and after hav- 
ing gone almost quite out of use, it has recently 
come again into great request in connexion with 
homeceopathy. 

CHAMPACA,—botanically Michelia champaca. 
| A beautiful, tropical, evergreen timber-tree, of 
the magnolia tribe. It is a native of India, and 
Its stem 
usually grows to the height of about 20 feet. Its 
timber is employed by the Hindoos in making 
drums. The pulverized bark of its root is used 
to excite the flow of the menses. Its flower has 
a golden colour, eminent beauty, and so power- 
| ful an odour that bees will not alight upon it; 
and it is held in high estimation by the Hindoos, 
and dedicated to Krishna. 

CHANGE OF CROPS. See Rorarron. 

CHANGE OF SEED. See Sznp. 

CHARD. See Bert and Carpoon. 

CHARCOAL. A well-known black substance, 
which possesses many singular chemical proper- 
_ ties, the details of which are given under the ar- 
_ ticle Carson. In the present article we shall 


| confine ourselves to the modes of preparation 
_ employed in Britain and in Ene, and to its 


economical uses. 
| Charcoal which is employed as fuel, is Petained 
|| generally from wood of different kinds; the most 


|| dense and hard being preferred. The white and 


resinous woods are commonly rejected. Large 
timber is seldom employed for this:purpose, both 
| because it is too expensive, and because it does 
| not yield charcoal equal in quality to that pro- 
cured from coppice wood. Pieces of three or four 
inches thick must be cloven into four pieces. It 
is an object of some moment to ascertain the 
most productive wood in the preparation of char- 
coal; and ‘although accurate results are not to 
be expected on the great scale, yet experiments 
made by Mr. Mushet afford very good general 
| proportions, which may be the rule by which the 
products may be estimated. 

The following table exhibits very satisfactorily 
the results of these experiments. 


100 parts of Colour. 
Lignum vite afforded 26°8 charcoal, greyish. 


Mahogany - - 25°4 — brown. 
Laburnum - - 24°55 — _ velvet black. 
Chestnut - - 23°22 —~_ glossy black. 
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Oak - 2 22°6 charcoal, black. 
American Wind beech: fine black. 
Holly = a 19-9 = dull black. 
Sycamore - - LO (ee tien blacks 
Walnut < = 20°6 pe dull black. 
Beech S = 19:9 al dull black. 
American maple LO) Os Cullg lac ke 
Norway pine - 19:2. — ‘shining black. 
lime = = 19°5 pa fine black. 
Sallow a s 18:4 a velvet black. 
Ash - © - iO =e ashinineablacks, 
Birch - S 17:4 ie velvet black. 
Scottish pine - 16-4 — _ brownish. 


In Scotland very large quantities of charcoal 
are prepared for the iron works, in the following 
way :—A platform, having a diameter of from 
twenty to thirty feet, is formed on the ground, 
by laying strata of earth upon it, and giving it a 
slightly convex surface. On the centre of this 
circular area, a circle of sticks are so placed as to 
cross each other a little below the top, and thus 
to form a cavity resembling an inverted cone, 
around which successive concentric layers of 
truncheons, having a diameter of from one to ten 
inches, are placed; care being taken, that the 
truncheons in the same circle are of the same 
size, and as few interstices as possible left. The 
exterior circle is composed entirely of brushwood. 

When the platform is nearly covered, a coating 
of turf is laid on the pile, the grassy side being 
next to the wood; dry earth is then heaped up 
around the lower part, and well rammed down, 
so as to exclude all air. The pile is then lighted, 
by placing a few inflamed chips of wood in the | 
interior cavity; and when these are consumed, 
others are added during the first three or four 
days. When the upper part of the pile is com- 
pletely inflamed, a row of holes, each of which 
has a diameter of two inches, is made around it 
at a few inches below the top, and the opening 
at that part is closed up. The flame then gra- 
dually descends to the circle of holes, and its ar- 
rival there is announced by a very perceptible 
diminution of smoke and vapour. Another row 
of air holes is then made at a distance of six or 
eight inches below the first row, which are closed 
up; and the same operation is repeated until the 
flame has been conducted to the lowest part of 
the pile, which generally happens in about a fort- 
night; when the whole is carefully covered until 
the fire is extinguished. Such pieces as are not 
completely charred, are separated, and reserved 
as fuel for the next pile. The charcoal produced 
from the truncheons is laid aside for particular 
uses; and that obtained from the brushwood is 
sold, under the name of small coal, as fuel. 

In France there is some difference in the mode 
of preparing the charcoal: it therefore is worth 
while to give an outline of the various processes 
there adopted. The wood is cut down in large 
faggots, and after having been well dried for some 
months, it 1s divided into brushwood, small and 
large faggots. The last are cut into truncheons 
of three or four feet in length. The turf is then 
taken off a square or circular space, having a 


diameter of about fifteen feet, and the earth 
beaten until the surface becomes dry and solid. 


_ A stake is next fixed in the middle of the area, 


and some brushwood laid on the surface as a 
foundation for the remainder. A stratum of 
truncheons is then laid on the brushwood, and 
the same alternatives are repeated, until the pile 
is completed to the height of about six feet in 
the form of a truncated cone or pyramid. As 
soon as this is done, the whole surface of the pile 


| is covered to the thickness of about two inches 


with dry earth, over which sods are very com- 
pactly laid, except at the base, where consider- 


| able spaces are left between them. The central 
| stake is now withdrawn, and the cavity is filled 


with chips, which are lighted at the top; the 
whole of the chips become inflamed, and, after a 
considerable quantity of smoke has been poured 
out, a light flame rushes from the chimney in the 
centre of the pile; the aperture of which is im- 
mediately closed by laying a piece of turf over it. 
During the next ten or twelve hours, consider- 
able attention is necessary to prevent any mis- 
chief resulting from the sudden disengagement, 
and consequent combustion of carburetted hy- 
drogen, which take place during that period of 
the manufacture. The explosion is announced 
by a rumbling noise, and seldom does any other 
injury than that of throwing off some portion of 
the covering, and through the opening thus 
formed flame and smoke issue., It is necessary 
to close up all such openings with a few spadefuls 
of dry earth. When the smoke decreases, and 


.the explosions have entirely ceased, the inter- 


stices between the sods at the lower part of the 
pile must be closed. At this stage little atten- 
tion is required, the combustion gradually ex- 
tends to the surface, and in about thirty or thirty- 
four hours after the process commenced the whole 
pile becomes a glowing mass. The wood is thor- 
oughly charred, the whole is covered with dry 
earth, and in four or five days it may be taken 
down. The particular stage at which it is proper 
to do so, is determined by making a small open- 
ing into the pile: if no flame appears, it is fit to 
be taken down; if it bursts forth, the aperture 
must be again closed, and allowed to remain so 
for another day. 

Great nicety is requisite in the preparation of 
charcoal for the manufacture of gunpowder and 
other delicate chemical processes. And the manu- 
facturers select the stems of the willow, alder, 
dogwood, and some others, which they prepare 
with peculiar care. In most of the large manu- 
factories, the charcoal is distilled from iron ves- 
sels; by which means it is obtained in a state of 
considerable purity, and the other products are 
saved. As all charcoal contains minute portions 
of earthy and metallic substances, lamp black is 
commonly used in nice chemical experiments. 
Lamp black is obtained by the turpentine manu- 


| facturers, from the combustion of the refuse of 


their operations in furnaces appropriated to that 
J 
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purpose. The smoke deposits itself on the sack- 
ing which is hung up; it is swept off, and sold 
for common use, without further preparation. 
The lamp black in this state contains some oil, 
which is separated by being heated to redness in 
a close vessel. 

The chief consumption of charcoal is as fuel. 
It is also employed as a tooth powder, and to 
purify tainted meat. No mode of preparation for 
the first of these objects is at all necessary; and 
for the two last, it must merely be reduced toa 
fine powder. It forms a part of ail reducing 
fluxes. It isan indispensable constituent of gun- 
powder. It is the basis of most black paints and 
varnishes. It is used to polish brass and copper, 
and is an excellent clarifier. It is used, in far- 
rlery, in combination with linseed meal, as an 
antiseptic cataplasm for cracked heels and foul 
and fetid ulcers. 

Powdered charcoal must be heated to redness 
in a covered crucible, with an opening in the 
middle of the cover, and kept in that state till no 
flame issues out; it must be then withdrawn, al- 
lowed to cool, and then put into close vessels and 
kept for use. Whenever either wine, vinegar, or 
any other fluid is to be clarified, it is simply to 
be mixed with the liquor; a froth appears at the 
surface, and after infiltration it is pure and col- 
ourless. 

Charcoal has of late years become known as a 
valuable general manure, and as a powerful 
means of securing and accelerating the propaga- 
tion of tender garden plants by means of slips 
and cuttings. In an Italian cyclopeedia of agri- 
culture, the Biblioteca Agraria, edited by Pro- 
fessor Joseph Moretti and Carlo Chiolini, it is 
said: “From numerous experiments made by 
the Abbé G. Piccone, charcoal is considered as 
an efficacious manure. It consists principally 
of oxide of carbon, the primary element of vege- 
table productions, and is, therefore, undoubtedly 
calculated to be employed for the purpose speci- 
fied. According to the above author, every sort 
of charcoal, whether of oak, chestnut, or of any 
other sort of wood, the refuse of the charcoal, 
the small particles, or still better the dust, can 
be used as manure for every species of plant and 
The charcoal of close-grained 
wood, therefore, should be the richer in nutritious 
particles, as it contains less ashes and earth. 
The effect is more speedy and vigorous accord- 
ing to the fineness of the pulverization of the 
charcoal; if it is coarse the effect is weaker but 
more durable. When the charcoal is intended to 
manure a field for several years, or the roots of 
vines and fruit trees, it is not necessary to pul- 
verize it very fine. It is sufficient in such cases 
to triturate it so that the largest pieces may not 
exceed the size of a vetch. The means used for 
triturating the charcoal are, the olive- presses, 
mallets, and large pestles of iron or heavy wood, 
suspended from a beam of wood like that of tur- 


ners’ and many other machines. The dust which 
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is produced during trituration is easily laid by 
sprinkling it with water. When the pulverized 
charcoal is to be used in flower-pots, in furrows, 
in seed-pans, or in seed-beds, it is sprinkled on 
the surface and incorporated with the spade or 
with the watering-pot. ‘This may also be done 
after the plants have germinated, and are 2 or 3 
inches high, according to the nature of the spe- 
cies. In sown fields the same method is followed 
in applying it as with manure. Therefore, in 
treating ground burnt up by the sun, according 
to the opinion of the Abbe Piccone, it is laid on 
the ground towards spring, when French beans 
are to be sown, to preserve them from drought ; 
to these succeed common beans, and afterwards 
wheat or any other grain without manure. In 
soils less arid, the rotation is begun with pota- 
toes, hemp, buckwheat, and wheat. In every 
case the seed should be used sparingly. On arti- 
ficial meadows charcoal dust is sprinkled in 
spring on the surface, as is practised with chalk 
and lands containing saltpetre. As to the quan- 
tity, the Abbé Piccone computes about an equal 
weight between charcoal and woollen rags, skins, 
and even scrapings of bones: a rubbo (about 18 
Ib. avoirdupois) of charcoal to two of new urine ; 
three of night-soil well digested; four of fresh, 
and six of common manure. After this, he ad- 
vises, for olive-grounds, vineyards, orange-gar- 
dens, or orchards, to allow an interval of four 
years for the first time, five for the second, and 
six for the third, and so on between every man- 
uring, taking care always to increase the quan- 
tity according to the growth of the trees.” 
About six or seven years ago, M. Lucas, a very 
talented assistant in the botanic garden of Mu- 


| nich, accidentally discovered that some hothouse 


plants, whose roots found access to charcoal ash- 
es, displayed an extraordinary vigour of growth; 
and he and other distinguished cultivators after- 
wards made several series of careful and multi- 
tudinous experiments, the results of which ap- 
peared to show that charcoal roots cuttings and 
slips of some plants which can with difficulty, if 
at all, be rooted by any other known means,— 
that it facilitates the rooting of cuttings and 
slips of many plants which are usually rooted in 
ordinary soils,—that it exerts a healing or resto- 
rative power upon many sickly plants,—and that, 
in a state of mixation with the several kinds of 
ordinary soil, it acts as an excellent general ma- 
nure, and can be made greatly conducive to the 
most common purposes of both field and garden 
cultivation. Dr. A. Buchner, Sen., writing in 
the ‘Garten Zeitung, makes pointed reference 
to these “numerous experiments and observa- 
tions,” pronounces them to be “very important 


| contributions, not only to vegetable physiology 


and dietetics, but also to the founding of a vege- 


_ table therapeutic system,” and makes a very 


clear scientific statement, though necessarily but 
a theoretic one, of the manner in which he sup- 
poses the charcoal to produce its beneficial effects. 
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The following is the most important portion of 
his statement :— 

“1. Absorption of Light, and Generation of 
Hleat.—lt is well known that bodies receive the 
light of the sun the more perfectly, the darker, 
duller, and looser they are, and that the conse- 
quent development of heat is in proportion to 
this absorption of light; hence, a black light soil 
is, under the same circumstances and relations, 
much more favourable to vegetation than a light- 
coloured, grey, heavy earth. Heavy clayey soil, 
with a deficiency of humus, is less suitable to ve- 
getation, inasmuch as it soon loses its porosity 
through rain and snow, and assumes a smooth 
surface, by which it is prevented from absorbing 
air and light, and generating heat. Hence agri- 
culturists justly name these clayey soils, which 
are deficient in humus, cold soils. As charcoal 
dust is one of the darkest, dullest, and most por- 
ous of bodies, it must, on account of its peculiar 
capacity of receiving the sun’s light and chang- 
ing it into heat, be particularly favourable to 
vegetable life. 

“2, Absorption of Atmospherical Air.--Among all 
porous bodies that have the capacity of absorbing 
gases and vapours, charcoal has been proved by 
numerous experiments to hold the first rank. If, 


therefore, clayey soil, deficient in humus, is in | 


general less suitable to the growth of plants than 


rich loose garden mould, the reason lies, not only | 


in the latter receiving more light and creating 
warmth, but also in its more readily condensing, 
by its greater porosity, the constituent parts of 
the atmospheric air, and consequently supplying 
oxygen, nitrogen, and carbonic acid gas for the 
nourishment of the spongioles. We come here 
to a very important point, the nourishment of 


plants, which I cannot slightly pass over in elu- 
cidating the theory of the effects of charcoal in | 


this respect. Modern vegetable physiologists are, 
for the most part, of opinion, that plants can re- 
ceive no solid nourishment from the earth; that 
is, that every thing that they can assimilate must 
be in a liquid and gaseous or vapoury state. Ifwe, 
therefore, meet with siliceous earth, chalk, mag- 
nesia, oxide of iron, in short, such substances in 
plants as could only be received from the soil, we 
may always consider it certain that these sorts of 
matter can only be absorbed by the roots in pro- 
portion as they are in a fluid or dissolved state 
in the soil. These sorts of matter, and particu- 
larly the different organic salts which we find in 
the ashes of vegetables, are not actually to be 
considered sources of nourishment, but stimulants 
to assist in digesting, as salt and spice are to the 
higher animals and man; we also not unfre- 


quently observe, that a superfluity or mixture of 


certain inorganic substances in the soil, prejudi- 
cial to certain families and species of plants, is 
the cause of disease when this inorganized mat- 
ter is in a dissolved state, and capable of being 
absorbed by them.—If we analyze the nourish- 
ment of plants, wé shall find it is only the con- 
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stituent parts of air, water, and charcoal. The ex- 
periments of Boussingault on the origin of nitro- 
gen in organic bedies show, Ist, that no plant ex- 
ists without a proportion of nitrogen; and 2d, that, 
while men and animals receive the portion of ni- 
trogen of their bodies not from the air by breath- 
ing, but from food by assimilation, plants on the 
contrary draw their supply of nitrogen, not from 
manure or humus, but from the air. We come 
now to avery important point in the nourishment 
of plants, to which M. Payen has particularly call- 
ed our attention in two treatises read before the 
Academy of Sciences at Paris, on the 8th and 
14th of October, 1839: viz., that charcoal oper- 
ates as a condenser, under the influence of water, 
on the constituent parts of the air, in the same 
manner as spongy platina on the elements of de- 
tonating gas; so that nitrogen and oxygen are 
dissolved, and, mixing with water, are absorbed 
by the spongioles, and carried to the cambium 
| for assimilation. This property of condensing 
the air, and making it fit to be received by 
plants, does not exclusively belong to charcoal, 
for it is also more or less perceptible in other 
sorts of earth, chiefly in porous and pulverized 
bodies. We know that water, even when not 
_ distributed through charcoal or earth, absorbs 
some air, which becomes a watery fluid, and by 
heating is again expelled in the form of gas: but 
charcoal-powder appears to possess this power in 
the highest degree; consequently, besides light 
and heat, is capable of carrying to the roots both 
air and water, i.e., nitrogen, hydrogen, and oxy- 
gen, in the greatest abundance. 

“3. Decomposition of the Charcoal, and Forma- 
tion of a nourishing Substance for Plants —It is 
well known that manure, as such, does not nour- 
ish plants, and that, on the contrary, when it 
touches the roots it causes disease. We know 
that it isthe constituent parts of the humus, i.e., 
the matter produced by decay, which nourish 
plants. This apparently takes place because the 
humus, with the co-operation of air and water, 
is continually forming oxide of charcoal, or car- 
bonate and nitrogen, which, together with the 
saline particles, is absorbed and assimilated by 
the roots. Fora long time it was generally be- 
lieved that charcoal, as an inanimate body inca- 
pable of decay, contributed in no degree to the 
nourishment of plants, and that charcoal-dust 
could only serve at most to make the earth looser 
and warmer. But M. Lucas found, from his ex- 
periments, that the charcoal in which plants 
grow by degrees undergoes decomposition, and 
at last becomes a sort of humus. This obviously 
takes place merely because the charcoal dust acts 
| as humus, and, with the co-operation of water 

and air, continually gives out to the plants oxide 

of charcoal, or carbonate, together with the sal- 
ine particles which are in the charcoal, and re- 
main in the ashes after burning. But, to prove 
this, some chemical experiments were necessary. 

“4, Antiseptic Power of Charcoal.—In judging 
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of the effects of charcoal on vegetation, its anti- 


septic properties are of great importance, for it | 


has very little power of retaining water, and the 


little it retains is partly absorbed by the roots | 


and partly evaporated. ‘This property deserves 
the greatest attention of gardeners, in respect to 
recovering the health of plants the roots of which 
have become injured by being in a clayey soil, 
and too freely watered, or after continued rain, 


or being in contact with manure not sufficiently | 


decomposed. They should be immediately trans- 
planted into charcoal powder, as the most effec- 
tual method of cure.” i 

Liebig, though not offering any lengthened 
explanation, but speaking as if the point were 
more a matter of long-established notoriety, than 
of recent experiment and theory, gives his pow- 
erful testimony in the same direction as Buch- 
ner, and says, “Charcoal, in a state of powder, 
must be considered as a very powerful means of 
promoting the growth of plants on heavy soils, 
and particularly on such as consist of argillace- 
ous earth.” Two sets of interesting and success- 
ful experiments were recently made upon the 
growing of turnips with charcoal manure,—the 
one with common wood charcoal, by the Earl of 
Hssex,—the other with peat charcoal by W. Up- 
pleby; and both are recorded in the volume of 
the Royal Agricultural Society’s Journal for 
1845.—Philosophical Magazine, vol. iii Annales 


de Chimie, vols. Xxxi, xxxii, xxxvi, xlii—Wichol- | 
son’s Journal, vol. iv.—Loudon’s Gardener's Mag- | 


azine, Vols. xvii. and xix.—Journal of the Royal 


Agricultural Society, vol. v.—Marshall’s County 


Reports.—Inebig’s Chemistry of Agriculture. 
CHARGH. A thick adhesive plaster, applied 
warm to a weak or diseased part of a cow ora 
horse, and taking so firm a hold of the hair and 
the skin as to remain for a very long time closely 


attached. Charges are far less frequently used | 


in modern than in former veterinary practice; 
yet, in the case of several kinds of weakness and 
disease, they might still, with eminent advantage, 
be uniformly employed. In any case, a charge 
may protect from cold, and serve as a bandage; 


in rheumatism, it not only protects from cold, | 


and supports the limb, but gently stimulates with 
its resin; and in windgalls, old lamenesses, and 
other complaints which require to be blistered or 
fired, it follows up the action of the chief remedy 
by serving as a continued bandage. A mixture 
of resin or burgundy pitch with wax or oil serves 
for any ordinary charge, but ought to be applied 
in a half-melted condition, and covered with 
flocks or short tow as it cools; and, when a lo- 
cally strengthening influence is desired, arme- 
nian bole, litharge, crocus metallorum, or any 
similar substance may be added. 

CHARLES’ SCHPTRE. See Prepicunaris. 

CHARLOCK. Several yellow-flowered weeds, 
which infest corn-fields, and belong to the cru- 
ciferous tribe of plants. The chief is the corn 
charlock mustard, Stnapis arvensis. This is an 
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_ of these crops infest each other. 
_ Musrarp.—The wild radish, Raphanus raphan- 
_ wstrum, an annual weed of the radish genus, is 
somewhat frequently called charlock, and fully 
| contests with the corn charlock mustard the in- 
_ gloriousness of being a troublesome weed. Three 


012 


annual; and sometimes, in spite of all precau- 
tion, especially in fields which have been dressed 
with police manure, occurs in so great profusion 
as, when in flower, to spread a sheet of yellow- 
ness athwart the whole of the corn crop. Its 
stem is rough, and usually about 20 inches high; 
its leaves are rough and sublyrate; its pods have 
the appearance of being swollen, and are about 
three times as long as their slender two-edged 
beaks; and its seeds are multangular and smooth. 
When it infests a drill-sown crop, it ought to be 
destroyed by the hand-hoe; and even when it 


|| infests broadcast crops, it may, in some instances, 


be pulled up by hand. When it is permitted to 
grow to maturity, its seeds, in the course of the 
labours of the barn, ought to be carefully and 
thoroughly separated from the corn with which 
they are intermixed ; and when they exist in any 
considerable quantity, they may be sold, along 
with rape-seeds or any other oleiferous seeds, for 
crushing. 

Black mustard, Sinapis nigra, another indi- 
genous annual of the mustard genus, is also 
sometimes called charlock. But both of two 
native varieties of this, the common black, and 
the turgid black, are cultivated plants, and 
usually grow to the height of four feet, and 
ought no more to infest corn-crops than any two 
See the article 


varieties of it, with respectively yellow, white, 
and purple flowers, grow wild in Britain; and all 


| infest corn-fields, and bloom in June and July. 


Its stem is beset with rigid hairs or bristles, and 
usually attains a height of about 20 inches ; its 
lower leaves are lyrate, its upper ones are stalk- 


| ed, and both have a glaucous green colour, and 


are beset with hairs or bristles ; and its pods are 
smooth, one-celled, and jointed, and contain each 
from three to eight seeds. When it cannot be 
weeded out, and exists in considerable proportion, 
its seeds ought to be separated, and may be sold 
and used, in the same manner as those of the 
corn charlock mustard —Plants of rape, Brassica 
napus, when growing wild, or when rising from 
stray seeds of cultivated rape, are also sometimes 
called charlock ; but besides being biennials, they 


'| affect different soils from either the mustard or 


the wild radish, and are of comparatively rare 
occurrence, and but inconsiderable annoyance. 
The mustards and the wild radish not only 
impoverish the soil, and rob useful plants of a 
large portion of their nourishment, and occasion 
great trouble and damage by the intermixation 
of their seeds with corn, but also afford nutri- 
ment and protection to the turnip beetle, and 
preserve it in the ground during the years of a 


| rotation which intervene between the crops of 
“Hew weeds,” remarks Mr. Shier, “are | 


turnips. 


so difficult to deal with as Sinapis arvensis and 
Raphanus raphanistrum. Their seeds are ex- 
tremely tenacious of life; a deeper ploughing 
than usual, will often, in lands long infested with 
them, cover the whole surface of the ground, the 
seeds having lain dormant for many years. Some 
instances have come under my own observation, 
where the seeds of the Sinapis arvensis have ve- 
getated freely after being buried for more than 
40 years. These weeds appear in greatest abun- 
dance among the white crop taken after lea, and 
in the land preparing for fallow crops. In the 
latter case, when the weather is favourable, two 
or more crops of weeds may be made to vegetate, 
and be destroyed in a single season. In the for- 
mer case, they are more difficultly subdued ; but 
a turn of the harrows, after the grain plants are 
in their second leaf, will destroy a great many, 
and hand-weeding must do the rest. All the 
plants of sinapis, however, that escape, ripen, 
and mostly sow their seeds before the white crop 
can be gathered in. In some seasons, it happens 
that a considerable number of cruciferous weeds 
must be allowed to stand, and are cut and housed 
along with the grain ; and unless their seeds are 
carefully separated from the dressed grain by a 
seed-sieve, they may be again sown with the 
seed-corn. The pod of the raphanus is indehis- 
cent, that is, it does not burst as that of the 
sinapis does, but breaks into joints, each contain- 
ing aseed. These may be separated by what is 
termed a bere-riddle, through which the grain 
passes while the joints are retained. The best 
winnowing-machines are now provided with both 
these sifters.” 

Mr. Lisle observes, that cold wet lands are 
always more subject to charlock than chalky or 
dry and light lands; and he assigns as the 
reason, that charlock-seeds, in consequence of 
being very oily, resist putrefaction, are not easily 
opened or penetrated by moisture, and require 
for their germination a longer and steadier wet- 
ness than usually occurs on chalky or sandy lands. 
When charlock-seed and turnip-seed are sown at 
the same time, the charlock is seven or eight 
days later in appearing above ground than the 
turnips; and as the two plants closely resemble 
each other in appearance, and are very liable to 
be mistaken for each other in weeding, this fact 
ought to be of some practical value to a farmer. 
A person who had vast quantities of charlock in 
a field of barley, mowed the whole when the 
charlock was in flower, as low as he could with- 
out cutting off more than the tops of the blades 
of barley; and he had the satisfaction of seeing 
the corn-crop rising quite above the weed, and 
of reaping from the field four quarters of. barley 
per acre. Mr. Marshall found a field of neglected 
and unhoed young turnips overgrown with Sina- 
pis arvensis and Brassica napus a yard high and 
as yellow as a rape field; and, for the sake of ex- 
periment, ordered part of it to be mown high 
enough to prevent injury to the turnips, and low 
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enough to get beneath the pods of the charlock, 
and to be strewed over an adjoining pasture- 
ground for the use of sheep and cattle. “Sheep,” 
he says, “eat the tips of the leaves of the turnips, 
partially cut off by the scythe; and also the 
leaves of the charlock, but left the pods and the 
stalks of the latter in a great measure untouched. 
Cattle, however, preferred the charlock, eating 
the whole up clean, before they picked up the 
turnip leaves. Four or five acres kept about 
twenty head of young and store cattle near three 
weeks. Had the food been given to them regu- 
larly, and more frugally than it was, it would 
have kept them sufficiently as store cattle a 
month, This, added to the saving of the expense, 
compared with that of drawing, cannot be reck- 
oned at less than twenty shillings an acre.”— 
Withering’s Botany—Loudon’s Hortus Britanni- 
cus.—Sinclari’s Weeds of Agriculiwre—Lawson’s 
Agriculturist’s Manual.— Mortimer’s Husbandry. 
—Ilnsle’s Husbandry.— Doyles Husbandry —Mar- 


shal’s West of England.—Davy’s Agricultural 


Chemistry by Shier. 

CHASH. A tract of ground, devoted to the 
constant use and the occasional pursuit of cer- 
tain wild beasts. It differs from a forest, in be- 
ing less extensive, in having fewer liberties, and 
in usually belonging to a subject, while a forest 
can belong only to the crown; and it differs from 
a park, in its being unenclosed, and in the cir- 


| cumstance that a man may, by prescription, 


have a chase on another man’s grounds as well 
as on his own. Every forest is a chase, with ad- 
ditional and higher privileges; but no chase, as 
such, is a forest, or possesses any other protec- 
tion than such as is afforded by the general laws. 
The beasts of the chase are the buck, the doe, 
the fox, the marten, and the roe—The hunting 
of wild beasts and of game is commonly called 
the chase——A row of shrubby plants is also, in 
the provincial usage of some places, called a 
chase. ‘Thus, in the planting of quicksets, a sin- 
gle chase is a single row, and a double chase is 
another row planted below the first, in the mid- 
dle of the intermediate spaces. 
CHASTE-TREE,—botanically Vitex. A genus 
of ornamental shrubs and trees, of the verbena 
tribe. The true chaste-tree species, Vitex Agnus- 
Castus, is a hardy deciduous shrub, usually about 
six feet in height. It is a native of marshy and 
other moist places of Spain, Italy, and Sicily, 
and was introduced to Britain, from the last of 
these countries, in the latter part of the 16th 
century. Its branches are produced from the 
bottom and sides of the stem; its bark has a 
medium colour between brown and grey, but is 
affected in tint by the character of the soil; its 
leaves are digitated, or consist of folioles so unit- 
ed on one footstalk at the base as to resemble an 
open hand; its folioles have a dark green colour, 
and vary in individual leaves from five to eight, 
and the longest are situated in the middle, the 
shortest at the sides; and its flowers have a 
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bluish purple colour, and are produced in long 
whorled spikes at the ends of the branches, and 
bloom in September and October. A variety of 
this species, with broad and serrated folioles, 
Vitex Agnus-Castus latifolia, is almost as common 
as the normal plant, and is supposed to have 
been introduced along with it from Sicily. 

The three-leaved species, Veter trifolia, is a 
native of Ceylon and Hindostan, and was intro- 
duced to Britain about the middle of last cen- 
tury. It is an evergreen, purple-flowered shrub, 
about four feet high, of great beauty, and of con- 
siderable reputed medicinal virtue. Its tender 
shoots and its leaves have a bitter taste and an 
aromatic fragrance, and are regarded by the 
Hindoo physicians as powerfully discutient, and 
are employed, ina warm state, and particularly 
in the form of fomentations, for rheumatism, 
swelled testicles, and contractions of the limbs. 
The bruised leaves are believed by the people of 
Amboyna to have a powerful effect in healing 
wounds. The fruit—which is small, smooth, 
black, and round—is in high repute among the 
Vytians, for its cephalic and emmenagogue vir- 
tues, and is prescribed, in the form of powder, 
electuary, and decoction, for palsy, weakness of 
the limbs, and similar diseases.—The cut-leaved 
species, Vitex incrsa—called by some botanists 
Vitex negundo—is a tender, evergreen shrub of 
about four feet in height, and was introduced to 
Britain from China about the middle of last cen- 
tury. Its leaves are reputed to possess the same 
medicinal virtues as those of the three-leaved 
species, but in a less degree; and its root hasa 
bitter taste, and is used, both in infusion and in 
decoction, in cases of intermittent and typhus 
fever.—Nine other species, all tender evergreen 
shrubs or trees, have been introduced to Britain 
from Ceylon, Cayenne, Hindostan, and Jamaica; 


two, V. arborea and V. wmbrosa, have each a | 
height of about 30 feet, and the others vary in | 


height from 4 to 8 feet; and one, V. ovata, has 
simple or undivided leaves,—two, V. wmbrosa and 


V. leucoxylon, have quinate digitate leaves like ~ 


the true Chaste-tree species,—and the others 
have ternate leaves like V. trifolia. Nearly 
twenty other species are known to botanists. 

CHATS. ‘The seeds of the ash, the sycamore, 
and some other trees. 

CHAYA,—botanically Oldenlandia wmbellata. 
A low-growing, tropical plant, of the madder 
tribe. Its leaves are small, white, and numer- 
ous, and have a slightly bitter and unpleasant 
taste; they are prescribed by the physicians of 
Ceylon and Hindostan, to promote expectora- 
tions in diseases of the chest; and, when dried 
and pounded, they are mixed with flour, and 
baked into cakes, for the use of asthmatic and 
consumptive patients. The root is well known 
and extensively used as a dye-stuff, for dyeing 
red, orange, and purple; it is produced, in con- 
siderable plenty, on the island of Ramissorum, 
and in the southern parts of the Indian conti- 
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nent; but the best is grown in the Cingalese 
province of Jaffna and in the island of Manar. 
A separate caste of the Cingalese population are 
distinguished as diggers of this root. 
CHEBULA,—botanically Terminalia Chebula. 
An ornamental, medicinal, economical, ever- 
green, tropical tree, of the combretum tribe. It 
was introduced to Britain from India in 1796; 
and it carries whitish-green flowers, and usually 
grows to the height of about 20 feet. It abounds 
in Mysore, and in some other parts of India; and 
is held in much esteem for a considerable variety 
of uses. Its leaves, when the plant is very young, 
are employed in some culinary preparations. 
The whole plant is exceedingly astringent, and 
contributes its various parts for purposes which 
require powerful astringent action. It was as- 
certained by some experiments of Dr. Roxburgh 
to be more astringent than even Aleppo galls; 
and when combined in equal proportions with 
these galls, and with an Indian preparation of 
the betel-nut, it is considered by the Vytians an 
excellent external application in aphthous affec- 
tions of either children or adults. The pulver- 
ized flower of the plant is also administered in- 
ternally as a gentle astringent in bowel com- 
plaints. The Chebula is employed in tanning 


_ and dressing leather, in producing a yellow dye, 
_ and in acting asa mordant to fix many of the 
_ colours in Hindoo dye-stuffs. 


CHEESE. A well known condimental food, 


_ formed principally of the pressed and dried 


caseum or curd of milk. Cheese and curdled milk 
appear to have been known and used so long 
ago as the patriarchal ages of the Hebrew com- 
monwealth. Job says, “Hast thou poured me 
out as milk, and curdled me like cheese?” Ho- 
mer speaks of cheese as part of the ample stores 
which Ulysses and his companions found in the 
cave of the Cyclops Polyphemus, 


“The bending shelves with loads of cheeses prest, 
The folded flocks, each separate from the rest.” 


David was sent by his father Jesse, to “carry ten 
cheeses to the captain of their thousand in the 
camp, and to see how his brethren fared.” Cheese 
of kine formed part of the supplies of David’s 
army at Mahanaim, during the rebellion of Ab- 
salom. Cheese is mentioned by Euripides, Theo- 
critus, and other early poets. Ludolphus says 
that excellent cheese and butter were made by 
the ancient Ethiopians; and Strabo says, “Some 
of the ancient Britons were so ignorant, that, 
though they had abundance of milk, they did 
not understand the art of making cheese.” The 
art of cheese-making was well known to the Ro- 
mans, and seems to have been introduced by 
them into both divisions of Great Britain. But 
all their cheeses appear to have been made with- 
out the use of rennet, or simply by allowing the 
milk slowly to sour, and afterwards pouring off 


| its whey. The art of curdling milk with rennet 
_ seems not to date higher in Britain than about 
the middle of the eighth century; and the prac- 
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tice of making cheeses of full milk, or otherwise 
than with skimmed milk, was unknown in Scot- 
land till about the middle of last century. 
Cheeses are exceedingly various in consistency, 
flavour, and other properties, according to the 
peculiar qualities of the milk, but particularly 
to the special methods of manufacture. Hard 
and dried cheeses are adapted and often designed 
to be long kept; the drier and poorer they are, 
the longer can they be preserved ; 
are by far the most bulky and abundant class 
of cheeses, and comprise an exceedingly wide 
range of variety, from the most insipid and lea- 
thery skimmed-milk cheese, to the richest and 


most piquant Cheshire or double Gloucester. | 


Soft and juicy cheeses, such as all cream cheeses, 
and the luxurious kinds called Bath cheeses and 
Yorkshire cheeses, cannot be long kept without 


becoming putrid, and are designed to be sold and 


used as speedily as possible after they are made. 


Some varieties, such as the Stilton and the Gruy- | 


eres, are intermediate in consistency between the 


hard and the soft, and possess a medium degree | 


of capacity of preservation. The method of 
manufacture, especially when regarded as includ- 


ing the control of temperature, and the addition | 


of foreign ingredients, is the grand power in 


creating and determining varieties,—insomuch | 


that not only may scores of very perceptibly dif- 


ferent varieties be intentionally manufactured in | 


one dairy and one season, from one kind of milk, 


but very frequently eight or a dozen quite per-— 
ceptibly different varieties are unintentionally | 
produced from one process, and among one sea- | 
“ After all | 
that can be done,” remarks Mr. Aiton, “cheeses | 
which are made in the same way from the milk of | 
the same cows, and every operation performed — 
alike, will differ considerably in quality and fla- | 
This diversity is greater in the Scotch > 
than in the English cheese, owing probably to | 
the former being made in ill-constructed houses, _ 
and with imperfect apparatus, while in England | 
the dairies are large, the dairy-houses of superior | 


son’s set of homogeneous cheeses. 


vour. 


formation, and the operations more uniformly 
amaatneias! Milk is more easily contaminated 
with the slightest impurities than any other 
substance in common use. It is fortunate that, 
while there are diversities in the qualities and 
flavour of cheese, there are also diversities in the 
taste of its consumers.” But before mentioning 
the characteristics of the chief varieties gener- 
ally known in the British market, or in the dif- 
ferent sections of the British dairy, we must 
make a brief sketch of the general method of 
manufacture. 

Milk, when exposed for two days or so to the 
open air, acidifies, and soon after coagulates; 
and its coagulum, when artificially broken, sepa- 
rates from the larger portion of the serum or 
whey, and may afterwards, by means of salting 
and prolonged pressure, be formed into exactly 
such cheese as seems to have been used by the 


and they | 


CHEESE. 


ancients. But as this cheese is, in every case, 
hard, brittle, acrid, and ill-flavoured, means are 
employed, in all modern cheese-making, for arti- 
ficially effecting coagulation, and in consequence 
obtaining sweet curd and agreeably flavoured 
cheese. Coagulation, with various degrees of 
rapidity, under various conditions of tempera- 
ture, and with various results upon the quality 
of the curd, can be effected by means of alcohol, 
sugar, acids, supersalts, and the juices of several 
vegetables; but with no known substance can it 
be effected with at once superior economy, great- 
er convenience, and more agreeable results, than 
with the gastric juice or the prepared stomach 
of calves, hares, poultry, and some other animals. 
A curd ftom acidulous coagulation is always 
more or less sour; one from alcoholic coagula- 
tion has a disagreeably vinous gout; and one 
from coagulation by means of vegetable juices 
has generally a perceptible flavour of the plants 
whence the juices are obtained; while a curd 
from coagulation by rennet, or the juice obtained 
from the stomach of animals, is quite sweet, and 
has been found by far the best adapted to the 
manufacture of all delicately flavoured cheese. 
Some writers—even in spite of the undoubted 
coagulating power of alcohol and some other 
non-acidulous substances—think that acid, in 
some form or other, is always the coagulating 
agent, and assert that vegetable acids effect a 
fuller separation of serum, or produce a greater 
bulk of curd, than other acids; and they can at 
least point to the curious facts that a few drops 
of pure ammonia, put into curdled milk, dissolve 
the curd, and that soda or potash, though acting 
with less power than ammonia, so thoroughly 
decompose curd as to transmute it into a black 
fatty substance resembling oil. Rennet is pre- 
pared very variously, in different districts or by 
different persons; and Mr. Aiton, alluding to one 
grand difference between the prevailing English 
and the prevailing Scotch methods of preparing 
it, says, “So far from throwing aside the curdled 
milk found in the stomach of the calves when 
killed, or washing away the chyle, both are in 
Scotland carefully preserved, and are found to 
tend much to strengthen and enrich the rennet. 
The curdled milk and chyle in the stomach of 
the calf form more powerful rennet than can be 
drawn from the bag alone when these substances 
are removed. It is the chyle formed from the 
gastric juice, mixed with the food in the stomach 
of the animal, that forms the coagulating power ; 
and it is only from that chyle, so formed in the 
stomach, that the bag comes to be impregnated 
with coagulable matter, more than any other of 
the intestines of the animal.” But the only differ- 
ential property between the Scotch and the Eng- 
lish rennet which at present requires to be no- 
ticed, is the important one, that while English 
rennet usually does not form the curd in less time 
than from one hour to three hours, Scotch ren- 
net commonly forms it in from five to ten min- 


utes. See the article Reynur. A table-spoonful 
of the best kind of Scotch rennet is sufficient to 
coagulate thirty gallons of milk; but the proper 
quantity of any particular specimen of rennet, 
whether Scotch or English, must necessarily de- 
pend on its relative strength; and, as a general 
rule, it ought, as nearly as possible, to be simply 
enough to effect perfect coagulation,—for when- 


ever used in excess, as to either strength or | 


quantity, it has a tendency to make the cheese 
swell, and possibly occasions a sort of smothered 
fermentation. 

A brief notice of the most approved method of 


making Dunlop cheese, or the best cheese of the | 


Scottish dairies, with a slight occasional refer- 
ence to some disagreeing points in the English 
methods, will afford a good view of the proper 
manufacture of all firm whole-milk cheeses, or of 
all the best of the hard varieties which are 
known in the English market; and this may be 
followed by such separate details as will explain 
the successful imitation in one district of the 
best produce of another district, as well as the 
manufacture of varieties essentially different 
from the firm whole-milk kinds. 

When the milk of the cows of a farm is suffi- 


cient to make two cheeses in the day, the pro- | 


duce of each milking, immediately on being ob- 
tained, is passed through a sieve, collected in a 
tub, and subjected to coagulation. But as it is 
fully and readily coagulable only when near blood 
heat, and as it suffers considerable cooling before 
the rennet can be mixed with it, a small quan- 
tity of hot water, especially when the weather is 
cold, may be advantageously added, to raise it to 
the proper temperature. When two milkings 
upon a farm are required to make a cheese, the 
milk of the evening is kept in coolers in the milk- 
house throughout the night; it is mixed with 
the milk of the morning, to form one coagula- 
tion; and as much of it is artificially heated as 
is requisite to raise the whole to about blood 
heat. In some of the English dairies, the cream 
is skimmed off and heated in order to produce 


the proper temperature; but this method sepa- | 


rates part of the butyraceous matter from the 
caseum, and occasions it afterwards to pass off 


in an oily form with the whey. The coagulated | 


milk is cut and very softly turned up, so as to 
allow the greater portion of the whey to sepa- 
rate; and when the curd is brought to the con- 
sistency of butter, it is placed in a drainer, cut 
into pieces of about two inches square, and sub- 
jected to a pressure of 40 or 50 pounds, with a 
board and weight, in order to squeeze out the 
remaining whey. Several times during the pro- 
gress of the consolidation by pressure, at inter- 
vals of about a quarter of an hour, the curd is 
turned over, cut into pieces as before, and sub- 
jected anew to pressure. After the whey has 
quite or nearly ceased to flow by this method, the 
curd is cut into very small pieces with a pecu- 
liarly formed and suitably shaped knife, and is 
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very thoroughly mixed with a proper propor- 
tion of salt, and is then put into the cheese-vat, 
with a piece of thin canvass around it, and sub- 
jected to very heavy or stringent compression. 
After being compressed for about three hours, 
and again at every interval of about twelve hours 
till the cheese is completely made, it is turned 
out, freed from its damp enwrapping cloth, 
wrapped in a dry cloth, and placed again under 
heavy pressure. In some dairies, the cheese, 
when beginning to cohere, or when taken the 
second time from under compression, is put for 
half an hour into a bath of hot water, as warm 
as the hand of the operator can endure, and is 
then well dried, wrapped in a cloth, and sub- 
jected to a continuance of the compression. The 
bath is designed to draw out the whey, and ac- 
celerate the thorough cohesion of the cheese; 
but it has been thought by some dairy-farmers 
to over-soften the cheese at the time, and to ren- 
der it tough afterwards, and it has nowhere 
come into general use. 

A compression of about 48 hours, in all ordi- 
nary circumstances as to the degree of the pres- 
sure and the size of the cheese, is sufficient for 
both the exclusion of the whey and the thorough 
cohesion of the curd; but this, in any circum- 
stances, can, without injury, be somewhat pro- 
longed. When the cheeses are taken from the 
press, they are, for three or four days, exposed 
to the heat of the kitchen or any similar place, 
and are twice or thrice a-day turned upside 
down or downside up; and then they are removed 
to the store-room, there to be turned on every 
second or third day. In many small dairies, the 
cheeses are stored on boards along the floor of a 
garret, or of an attic story, or of a waste room, 
or of the barn; but in all properly constructed 
dairies, they are placed on wooden shelves, or on 
cheese-racks, in store-rooms expressly construct- 
ed for the purpose, with shelter from sunshine, 
with moderate ventilation, and neither damp 
nor very dry. In Cheshire and Holland, the 
salting is effected, not as in Scotland by inter- 
mixing salt with the curd before going to press, 
but by means of brine, or by rubbing the cheeses 
with dry salt after they are taken from press. 
In many, perhaps most English dairies, under 
the mistaken notion of enriching or refining the 
flavour, cheeses, on being removed from pressure, 
are, in technical phrase, “sweated,” or are heated 
till they exude a portion of their butyraceous 
matter. Scotch cheeses are never made of the 
spherical form of the Dutch ones; but are round- 
ed on the edges, and flat on the sides ; and most 
of them have a weight of from 15 to 50 pounds. 

In 1824, and again in the following year, the 
Highland Society offered premiums for the best 


specimens of Scottish imitations of double Glou- 


cester cheese; and, in pronouncing judgment 
upon the numerous competing cheeses submitted 
to them, they were aided by several gentlemen of 
long and extensive practice in the cheese trade. 


On a careful examination of the cheeses of the 
second of these years, the judges declared, that 
“the quality of the prize imitation double Glou- 
cester is fully equal to the real cheeses of that 
variety, and would compete with them in any 
market ;” and they awarded a first premium, ' 
both for these cheeses and for imitation Wilt- 
shires, to Mr. Sanderson of Blackcastle, whose 
account of his mode of making them differs sur- 
prisingly little from that which we have given of 
the prevalent method of making Dunlop cheese. 
“Not having a sufficient number of cows for 
making a cheese at one milking,” says Mr. San- 
derson, “the evening milk, after being skimmed 
in the morning, and heated to about 104° Fah- 
renheit, is mixed with the morning milk hot 
from the cows, and the cream which had been 


taken off the evening milk also added, the heat | 


of the whole being then 98°. The rennet and 
colouring are next added, the time of coming be- 
ing from three quarters of an hour to an hour. 
When sufficiently firm, the curd is gently broken 
with a scoop, and left for a few minutes to sub- 
side ; the whey is then taken off, and the curd 
cut in all directions with a knife. When quite 
freed from the whey, the curd is cut into square 
pieces, and put into a drainer, with a cover to 
fit into the inside. This cover is placed upon 
the curd, and a 14 lb. weight put on it. Every 
half hour, it is cut into small pieces, and some 
additional weight put on. This operation is con- 
tinued for three hours, when the curd is put into 
a tub, and cut into very minute pieces, with a 
knife for the purpose, in shape like the letter S. 
At this time, the salt is added. The curd is next 
put into the cheeser or mould, a pretty heavy 
weight put on it, placed near the fire, and then 
put into the screw-press. 
about nine, and the cheese put to press about 
six; and, while it remains there, a little fine salt 
is rubbed upon it every time it is turned. The 


cheeseling, when finally removed from the press, | 
is again rubbed over with salt, which is repeated _ 
for ten successive days, during which it ought | 


not to be exposed to much drought. It is next 
rubbed over with a little fresh butter, and placed 
in the store-room, where it is turned three times 
a-week, and rubbed with a coarse towel. The 


cheeses made in imitation of North Wiltshire, | 


are made exactly as above, only in smaller chees- 
ers. The pine-shaped are put into a cloth, made 


in the shape of a filtering-bag, when the curd is — 


quite green, and hung, with the point down, for 
twenty-four hours. They are then put into a 
net, with a cloth over it, and again suspended 
the reverse way.” 

The method of making true double Gloucester 
cheese, as exemplified in one of the largest and 
best dairy-farms of Gloucestershire, considerably 
differs from Mr. Sanderson’s method. ‘The curd, 
after being cautiously, carefully, and well freed 
from the great body of the whey, is pressed with 
the hand into vats, covered with fine canvass 


The cows are milked | 
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cheese-cloths, and placed for half an hour in the | gout when it is old. 
It is then taken out of the vats, and put | is either flaccid in consistency, loose in texture, 


press. 
into a curd-breaking mill, so constructed as to 
tear the curd into small crumbs, to save all the 
laborious toil of squeezing and rubbing it with 
the hands, and to prevent it from losing any part 
of its butyraceous matter in the process of pul- 
verization. The minutely divided curd, accord- 
ing to very general though decidedly injurious 
Gloucestershire practice, is now scalded with hot 
whey; but, according to the best practice of the 
county, it is merely pressed compacily together 
with the hand in the filling of the vat, and is so 
far rounded up in the centre as to admit of being 
pressed down to a fair and dense level. “A 
cheese-cloth is then spread over the vat, and a 
little hot water is thrown over the cloth, as tend- 
_ ing to harden the outsides of the cheese, and pre- 
vent it from cracking. ‘The curd is now turned 
out of the vat into the cloth, and the inside of 
the vat being washed in whey, the inverted curd, 
with the cloth around it, is again returned to it; 
| the cloth is then folded over, and the vat put 
into the press, where it remains about two hours, 
after which it is taken out and dry cloths ap- 
plied, which should be repeated in the course of 
the day ; it is then replaced in the press until the 
cheese is salted, which is generally done within 
twenty-four hours after it is made. The salting 
is performed by rubbitig the entire of the cheese 
with finely powdered salt. The cheese is after 
this returned to the vat, and put under the press, 
in which more cheeses than one are placed to- 
gether, care being always taken to put the new- 
_est lowest in the press, and the oldest uppermost. 
The salting is repeated three times, the cloths 
being removed after the second in order to efface 
their marks, and twenty-four hours are allowed 
to intervene between each. Thus, the cheese is 
within five days taken from the press to the 
cheese-room ; though in damp weather, it should 
remain somewhat longer. There it is turned 
every day for a month, when it is ready for clean- 
ing, which is done by scraping with a common 
knife, the dairy-maid sitting on the floor, and 
taking the cheese in her lap, to perform the 
operation. When it has been cleared from all 
scurf, it is rubbed all over with a woollen cloth 
dipped in paint made of Indian red or Spanish 
brown, and small beer; and as soon as the state 
of the paint will permit, the edge of the cheese, 
and about an inch on each side, are rubbed hard 
with a cloth every week.” 

All the many varieties of whole-milk cheese 
are made in methods essentially identical, or very 
nearly so, with the methods we have described. 
Good sound whole-milk cheese, whatever be the 
name it wears or the district in which it is made, 
is firm in consistency, close and even in texture, 

unctuous to the touch, mild in taste and flavour 
when new, becoming richer in taste and increas- 
ingly mellow with the lapse of a little time, and 
ee a very grateful fragrance and a piquant 
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harsh in taste, austere in flavour, unequal in col- 
ouring, or merging into putrefaction; or it pos- 
sesses two or more, or possibly all, of these bad 
properties. Four faults have very generally been 
ascribed to Scottish whole-milk cheese, as com- 
pared with prime Dunlop, or with the best vari- 
eties of England,—first, that it is of too soapy a 
consistency when opened, the curd being dis- 
posed in layers, and not cohering into one com- 
pact mass,—secondly, that it wants a due degree 
of consolidation from chemical influence, in con- 
sequence, as is alleged, of not having been well 
and frequently rubbed with salt during the pro- 
gress and after the close of compression,—thirdly, 
that it crumbles, like a piece of short-bread or 
over-baken oaten cake, beneath the application 
of the knife,—and fourthly, that, even from the 
same farm, and in the produce of any single sea- | 
son, it is so variable in quality as often to pre- 
clude any individual cheese from being regarded 
as a tolerable specimen of a lot. But these 
blemishes, so far as they really exist either in | 
the cheeses of Scotland or in those of any district | 
of England, are capable of being prevented by 
due care in the manufacture. 

The cohesion, compactness, and consistency 
of cheese are determined chiefly by the tem- | 
perature at which the milk is kept in the | 
coolers and coagulated in the tub; and they 
may, therefore, be regulated almost at pleasure, 
When the milk is kept at a lower temper- 
ature than 50°,or is coagulated much below 
blood heat, or is allowed to cool unduly down 
after the curd is set, the cheese made from it | 
will certainly be both too soft in consistency, and | 
decidedly insipid in taste; and when the curd is 
formed at a temperature much above blood heat, 
or is much handled or heated in taking off the 
whey, the cheese will as certainly be too hard and 
cohesive. Cracks in cheese have been fancifully 
supposed by some writers to be occasioned by the | 
liming of the pastures on which the cows are 
fed ; but, in the, great majority of instances, they 
are really occasioned by too early or too great ex- 
posure to drought. The running out of whey at 
the sides, technically called a whey-spring, is pre- | 
vented in good English cheeses by laborious 
thrusting and skewering; and yet it rarely oc- 
curs in Scotch cheeses which have undergone no 
more than the ordinary routine of compression. | 
The heaving of cheeses has sometimes been fan- | 


cifully ascribed to the cows feeding on clover; | 
and though often of obscure and very doubtful | 
origin, it probably arises, in most instances, from 
electric influence upon the fresh curd, from the | 
presence of a minute portion of gluten or kindred 
impurity in the milk, or from the use of an over- 
dose of rennet. Rankness of taste may proceed 
from some putrid matter in the milk, from pu- | 
trid, ill-preserved rennet, from the contact of 
putrid air with the milk or the curd, from some 


dirtiness in the dishes, or from the want of due 
care and speed in squeezing out the whey. 

The diversity of taste and flavour which occurs 
in whole-milk cheese of the same district and 
even of the same dairy, is, in some respects, dif- 
| ficult to be accounted for, and, in many respects, 
not easy to be controlled. One known cause is 
| peculiarity in the food of cows. Milk during the 
period of feeding on turnips is well known to ac- 
quire a peculiar flavour from these roots, and to 
communicate that flavour both to butter and 
cheese; and it may just as certainly, though un- 
observedly, acquire a peculiar flavour of a differ- 
ent kind from any one of several weedy herbs 
which abound in certain pastures. A small quan- 
tity of nitre, dissolved in the milk, corrects the 
turnip flavour; and a small quantity of some 
| other and equally potent substance might be re- 
| quisite to correct the flavour communicated by 
particular herbage. Cows, when pastured on dry 
| and steeply hilly ground, abounding in wild herbs, 
| usually yield milk which produces richer and 
| better-coloured butter, than when they are fed 
on a pasture of artificial grasses.—Another known 
cause of diversity in the taste and flavour of 
cheese, is the condition and vicissitudes of the 
weather. Not only do all the elements of weather 
_ control the quality of herbage, and, through its 
medium affect the health and produce of cows; 
| but heat, cold, sunshine, and especially electricity, 
_ powerfully modify the proporties of both milk and 
_curd.—A third known cause, and one of great 
| width of range, and diversity of operation, is the 
| exposure of the milk to impure air. One grand 
_ reason why much of the cheese of England excels 
| the cheese of Scotland, is simply the compara- 
| tively limited operation of this cause in the for- 
| mer country, or the possession on the part of 
English farmers of far superior appliances of the 
dairy to those which are generally possessed by 
the Scotch. While an English dairy has appro- 
priate rooms, and persons wholly devoted to its 
duties, the Scotch dairy, in multitudes of in- 
stances, is merely a nook of the domestic build- 
ings, and shares the attention of only one person 
in common with the miscellaneous duties of the 
kitchen. Now, when milk is exposed to many 
variations of heat and cold, and to many changes 
and impurities of air,—when it is coagulated in 
a farmer’s kitchen, contemporaneously with pro- 
cesses of cooking, or of cleaning, or of miscella- 
| neous work,—when it is attended to by a servant- 
of-all-work conjointly or alternately with duties 
which disturb the temperature or contaminate 
the air,—and when it is held in dishes, and worked 
with implements which, at other times, are used 
| for exceedingly different purposes; it cannot 
possibly maintain either purity or uniformity of 
flavour, and must unavoidably produce the great 
diversity of texture, taste, and piquancy which 
so commonly characterizes the cheese-produce of 
Scotland. 

But even the desirable and sound diversity of 
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flavour and gout, in whole-milk cheeses, is very 
great, and, when considered jointly with the ca- 
prices of cheese-consumers, occasions insuperable 
difficulty in finding a precise or even proximate 
standard of excellence. Good or even prime 
cheeses differ in taste and flavour according to 
the dairies, the methods of manufacture, the sea- 
sons of the year, the stages of the cows’ milk, 
the state of the weather, the character of the 
pasture, and some other controlling circumstan- 
ces. Some fastidious consumers of cheese prefer 
it new, others prefer it middle-aged, and others 
prefer it old; some relish the unctuous, some the 
cohesive, and some the crumbling; some prefer 
the mild, and others the pungent; some prefer it 
perfectly sound, others prefer it slightly putrid, 
and others prefer it in a state of almost thorough 
decomposition, acrid with empyreumatic oil, sten- 
chy with rottenness, and all alive with a tumbling 
mass of minute insects. When not only the fla- 
vour of good cheese itself is so diversified, but 
when the taste of its consumers is so exceedingly 
various, and, in the last instance at least, so 
monstrously perverse, any final appeal as to pre- 
eminent quality is manifestly impossible. Yet, 
in a general way, Scotch cheese may be charac- 
terized as less pungent, less acrid, less highly 
flavoured, milder in the taste, and richer in buty- 
raceous matter, than English cheese. When a 


considerable quantity ismto be eaten, the Scotch | 


cheese feels less hot and heavy on the stomach ; 
and when only a morsel is eaten, for the sake of 
its flavour after a ‘good dinner, the English 
cheese feels more potent and effective in the 
mouth. 


The cheese of Cheshire, and the cheeses of some _ 


other districts, are usually stained with annatto, 


the flowers of marigold, the juice of orange-car- — 
See the ar- | 
The practice of cheese-colouring | 
was probably commenced under the notion of its | 
giving a highly agreeable tint to cheese ; and, in | 


rot, or other similar-coloured dyes. 
ticle ANNATTO. 


a mercantile sense, it is still in some degree ne- 
cessary as a popular element or established pro- 
perty of cheeses of certain districts and classes ; 


but, as regards both the profits of the manufac- | 
turer and the health of the consumer, it is | 
An Essay written by Mr. | 


decidedly pernicious. 
Whitley of London, and published in 1841, ably 
examines the practice, thoroughly denounces it, 
and shows it to be encumbered with the follow- 
ing among other evils,—that the substances em- 
ployed in it diminish the comparative quality 
of curd obtainable from any kind of milk,—that 
they more or less retard the process of maturation 
in the cheese,—and that, under the mere name 
of annatto, they are usually adulterated com- 
pounds, decidedly injurious to health.—In some 
dairies, the leaves of sage, parsley, and other 
herbs, are infused into cheese, to give it a green 
colour. In other dairies, part of the curd, when 
ready for the press, is exposed in a sieve to the 
air, in order that it may become oxygenated, and 


( anit 


ae 


aS 


! 


| Pa | CHEESE. : 17 


may render the cheese, into which it is mixed 
with newly prepared curd, of a diversified colour, 
and of a disposition to run speedily into putridity. 
In a few dairies, rapid putridity is induced by an 
intermixture of beaten potatoes. In Ross-shire, 
cheeses are, for several days, buried within sea- 
mark, in order that they may acquire a blue col- 
our and a peculiar taste; and in France, a con- 
siderable quantity of cheese receives an offensive 
smell, resembling that of a pig-sty, from an in- 
termixture of fenugreek. ‘ 

New cheeses require to be gradually dried and 
| slowly hardened before being fit for the market ; 
_ and, for this purpose, they are usually spread, in 
a single layer, on the floor or shelves of a cheese- 
| room, store-room, or part of a barn, garret, or 
dwelling-house, and turned by hand daily, every 
second day, or twice a-week, in order to alternate 
the exposure of their surfaces to the air. This, in 
a large dairy, is a slow and laborious operation ; 
‘ and as it is performed by female servants, it 
sometimes prevents them from paying due atten- 
_ tion to the maintaining of all the dairy and all 
| its implements in a state of perfect cleanliness. 

Another objection is, that the floor or shelves 
| soon become moist, and in consequence retard 
_the progress of the cheeses’ drying. A very 
effective machine for performing the operation, 
both with speed, and without retention of mois- 
ture, was invented by Mr. Blurton, of Field-Hall, 
in the vicinity of Uttoxeter, and has been found 
to combine the four additional advantages, of 
_holding three times as many cheeses as can be 
_ laid on the floor of the room which it occupies, 
of affording shade from sunshine and exposure to 
a constant current of air over every cheese, of 
preventing a loss of weight and deterioration of 
quality from sweating, and of expediting matu- 
rity for the market to a degree over the common 
method of about five weeks in every set of cheeses. 
The machine is merely a kind of swing-frame, 
and is not more effective than simple. A dozen 
strong shelves are framed together, and have bars 
nailed from the top to the bottom of one side, to 
prevent the cheeses from falling out in the act of 
turning; the frame is suspended on two strong 
pivots, the one set in the wall of the room, and 
the other supported by a strong post ; and two 
catches keep the frame upright, and prevent it 
from being turned more than half round. By 
first filling the shelf immediately above the axis 
of the frame, and then placing the cheeses alter- 
nately on the two nearest shelves above that 
which has been already filled, the preponderance 
of the one side over the other can never amount 
to more than the weight of one cheese; so that 
the whole power required, in any circumstances, 
to turn the frame when partially or wholly filled 
with cheeses, can never be more than is sufficient 
to overturn one cheese, and to resist the friction 
of the pivots. The cheeses, in the act of turn- 
ing, drop on the shelves which, in the former 
position of the frame, were above them; and the 


shelves require to be at such distances as to ad- 
mit of perfect aeration, and at the same time not 
to allow space for an injurious depth of fall to 
the cheeses in turning. 

Dunlop cheese began to come into notice dur- 
ing the latter part of last century; it was first 
manufactured in the district of Cunningham in 
Ayrshire, and took its name either from the par- 
ish of Dunlop, or from a carrier called Dunlop 
who’ carried to Glasgow a large portion of its 
earliest specimens; and it is now made through- 
out the whole or chief parts of the counties of 
Ayr, Renfrew, Lanark, Dumfries, Kirkcudbright, 
and Wigton, and ought, in propriety, to drop the 
name of Dunlop, and assume the designation of 
Lowland Scotch. It is far from being so uniform 
in taste and flavour as some of the best-known 
kinds of English cheese; but, in the aggregate, 
it pretty successfully competes with them for 
popular favour. Part of it is too soft and com- 
paratively insipid; and part has a wide range of || 
both texture and flavour between poor and prime; 
but a large proportion is firm, solid, sound, fat, 
and combinedly mild and piquant. Every good | 
specimen of it has a texture like soap and a mel- 
low taste, is free from cracks and fissures, and is | 
neither hoved nor open in its pores. It is usually © 
eaten when from one month to ten months old; | 
and not one-twentieth part of it is kept longer 
than a twelvemonth. When it is allowed to at- 
tain comparatively great age, it becomes strong- 
er in taste, though still mild, and acquires a fine 
rich flavour. The best kinds of it have a closer 
resemblance to the cheeses of Gloucestershire 
than to those of any other English district. 

Cheshire cheese is not so fat as Dunlop cheese; | 
and it has an austere flavour, a rough, sharp 
taste, and a dry loose texture, with many small 
open pores; but it is remarkably uniform in 
character, and is generally free from cracks and 
from putrid parts. It is always made with well- | 
trained and routine attention, in well-constructed | 
dairies, according to fixed rules, by one class of | 
persons, and invariably in one way; and hence | 
arises its uniformity. Its curd is formed at too | 
high a temperature, and is broken or churned, by | 
several persons, during about forty minutes, be- | 
fore any portion of the separated whey is poured | 
off, and is bruised or worked, by several opera- 
tors, during two or three hours before being put 
to press, and is skewered, during several addi- | 
tional hours, after being subjected to pressure ; 
so that it profusely imbibes the impurities which | 
float in the surrounding air, and undergoes a | 
certain degree of acidulation or oxygenizement, | 
and, in consequence, transfers austereness, acri- 
dity, and comparative coarseness to the cheese. 
The milk of the Cheshire cows, though less in 
quantity than that of the Scottish breeds, is richer 
in quality; and it ought to produce a richer 
cheese; but it is deprived of much of its butyra- 
ceous matter by excessive heat in the process of 
coagulation ; its curd is deprived of an additional 
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quantity by excessive manipulation, and by vio- 
lent breaking and thrusting ; and hence the whey 
is usually so oleaceous as to yield a quantity of 
butter, and the cheese is proportionally impover- 
ished in all its fatty qualities. 

Old Fuller says, respecting the cheeses of Che- 
shire, “This county doth afford the best cheese for 
quantity and quality, and yet their cows are not, 
as in other shires, housed in the winter ; so that 
it may seem strange that the hardiest kine do 
make the tenderest cheese. Some essayed in 
vain to make the like in other places, though 
from thence they fetched both their kine and 
dairy-maids; it seems they should have fetched 
their ground too, wherein is surely some occult 
excellency in this kind, or else so good cheese 
will not be made: I hear not the like commen- 
dation of the butter in this county; and per- 
chance these two commodities are like stars of a 
different horizon, so that the elevation of the one 
to eminency is the depression of the other.” 

Gloucester cheese is characterized by richness 
of composition, combined piquancy and mildness 
of flavour, such a waxy texture as permits it to 
be cut into thin slices without crumbling, and 
such a retentive diffusion of its oily matter as 
occasions it, in the process of toasting, to be 
thoroughly softened without being burned. Its 
smooth, uniform, waxy texture appears to pro- 
ceed from proper temperature in coagulation, and 
from judicious and careful treatment of the curd. 
Double Gloucester, or what is technically called 
“the best-making” cheese, ought always, like 
true Dunlop, to be made of pure unskimmed- 
milk; but, in some large dairies, it is the pro- 
duce of two milkings, the one used pure and 


| whole, and the other deprived of sufficient cream 


and butter to supply the domestic wants of the 
household. Single Gloucester is very varied in 
quality, and may either be sheer skimmed-milk 
cheese, or a manufacture from equal portions of 
skimmed and unskimmed, or an intermediate 
article, with its main substance of skimmed-milk, 
and its qualifying substance of unskimmed. The 
worst kinds of it are prepared from a milk, de- 
prived to the utmost, and by every kind of effort, 
of its butyraceous matter. In some Gloucester 
dairies, the floor of the cheese-room is well rub- 
bed with mint, elder leaves, potato stems, and 
other herbaceous matter, for the double purpose 
of giving the cheeses a greenish coat, and of pro- 
tecting them from mites; and in other dairies, 
the newly-made cheeses are washed once a-fort- 
night with hot whey, for the purpose of giving 
them a clean and firm exterior. 

Cheddar cheese takes its name from the village 
of Cheddar, near the Mendip-Hills in Somerset- 
shire; but it is manufactured throughout the 
whole of the rich midland district of that county, 
both in its somewhat hilly parts, and in the 
marshes around Glastonbury. It was, for a con- 
siderable time, sold in the London market under 


| the stolen name of double Gloucester, and may be 
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supposed to have been originally manufactured 
in imitation of that cheese; but it eventually 
acquired so great a reputation as to be readily 
sold, at an equal price, in its own name. The 
cows are pastured and milked in the vicinity of 
the dairy; the milk is expeditiously set with the 
rennet, and allowed to stand two hours undis- 
turbed; a portion of the first separated whey is 
heated and poured upon the curd, and afterwards 
all the whey is heated and poured back, and the 
whole allowed to stand for half an hour; and 
then the curd is put into the vat, subjected to 
pressure, and otherwise treated up to maturity 
in the usual manner. Cheddar cheese is dis- 
tinguished by a soft, rich, butyraceous appear- 
ance and flavour, and is supposed to possess a 
thorough constitutional intermixture of its par- 
ticles, and a powerful chemical habit of throwing 
off such portions of fatty matter as may have a 
tendency to putrescence. 

North Wiltshire cheese often contests celebrity 
with at once Dunlop, Gloucester, and Cheddar. 
It was at first, like the Cheddar, an humble imi- 
tation of Gloucester; but, also like the Cheddar, 
it now boasts an independent reputation. “One 
circumstance,” says Mr. Davis, “goes a great way 
to explain the goodness of the North Wiltshire 
cheese, namely, the convenient situation of most 
of the farm-houses in the centre of the farm, so 
that all the cows can be driven home to milk, 
and all the milk can be put together of an equal 
temperature, and, by beginning the work early, 
the dairyman can make cheese twice in the day.” 
The salt of the North Wiltshire cheese, as of the 
Dunlop, is intermixed with the curd; the curd is 
crumbled into very minute pieces, or as nearly as 
possible pulverized ; and the cheeses undergo less 
pressure, and are usually made of far smaller 
sizes, than those of other celebrious dairy districts. 
A frequent method of compression is, to put the 
curd for each cheese into a filtering-bag, hung 
with the point downwards, during twenty-four 
hours, so as to give it the form of a pine-apple, 
and then to put it into a net, and hang it with 
the point upwards till it is sufficiently dry. In 
some dairies, a preparation of green-colouring 
matter is made with a cold decoction in milk of 
sage, marigold, and parsley; and a portion of 
this is mixed with the milk or curd of each 
cheese-making, in order to give the cheeses a 
greenish hue. 

Stilton cheese is pre-eminently celebrated for 
richness, high flavour, and exquisite piquancy. 
It was first manufactured by a relative of the 
proprietor of the Old Bell Inn at Stilton, in Lei- 
cestershire, and took from that place its name; 
but it is now extensively made throughout the 
counties of Leicester, Huntingdon, and Cam- 
bridge, and in some adjoining districts. It was 
originally of such choice quality as to be cur- 
rently sold for half-a-crown a pound, but it is 
now of diversified quality, in general much de- 
teriorated, and largely of such a kind as to be 


| the cheese. 
| way, ana well covered up from the air for a few 
| weeks, becomes thoroughly impregnated with the 


| distinguished from the old one. 


sold at a shilling or even tenpence per pound. | of about 120°, in a large copper caldron, shaped 
All good varieties of it are made of the cream of | like an inverted bell, and so suspended on the 


two milkings, and the milk of only one of the 
two; so that they contain twice as much buty- 
raceous matter as the best of simply whole-milk 
cheese. 
the whey is gently removed. All require to be 
kept during two years, and some during three 
years, in order to acquire their due or character- 


| istic degree of mellowness and power; and many, 


it is believed, are kept in moist warm cellars, 
while others are wrapped in strong brown paper, 
and plunged into a hotbed. A ready and curi- 
ous method of inoculating a new Stilton cheese, 
or a new butyraceous cheese of any kind, with 
the flavour of one which has become oid, mellow, 
and incipiently putrid, was communicated to the 
secretary. of the Highland Society, in 1832, by 


| Mr. Robison, the secretary of the Royal Society 


of Edinburgh. “ This,” says Mr. Robison, “ may 


| be done by the insertion in the new cheese of 


portions of the old one containing blue mould. 


_ The little scoop which is used in taking samples 


of cheese, is a ready means of performing the 
operation, by interchanging ten or a dozen of the 
rolls which it extracts, and placing them so as to 
disseminate the germ of the blue mould all over 
A new Stilton cheese treated in this 


mould, and generally with a flavour hardly to be 
In selecting 
cheeses for this operation, I have chosen them dry, 
and free from any unpleasant taste; and I have 
never failed in obtaining a good result, although 
sometimes, when the old cheese had decayed mat- 
ter mixed with the blue mould, the flavour and 
appearance of the inoculated cheese differed a 
good deal from that of the parent one. I have 
sometimes treated half a Lanarkshire cheese in 
this way, and have left the other half in its natural 
state; and have been much amused with the re- 
marks of my friends on the striking superiority 
of the English cheese over the Scotch one.” 
Parmesan cheese, though reported to be made 
of skimmed-milk, has so decidedly an oleaceous 
character, and possesses so piquant a taste, and 
sells in London at so extravagantly high a price, 
that. 1t must be placed in the same category with 
whole-milk cheeses. It is made not only in the 
little Italian state whence it takes its name, but 
throughout the luxuriant district of the Milanese 
situated between Lodi and Cremona. The milk 
for it is drawn from cows which are stall-fed on 
hay throughout the winter, and on cut grass 
throughout the summer; and each cheese of it 
has usually a weight of between 60 and 180 lbs., 
and is produced by a group of dairymen, on a 
sort of joint-stock plan of association. The milk 
for a prime cheese of it is a mixture of the even- 
ing’s milking skimmed in the morning and at 
noon, and of the morning’s milking skimmed at 
noon. This is gradually heated to a temperature 
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The curd is not greatly broken; and. 


| 


a 


arm of a lever as to be removable off and on the 
fire at pleasure; it is then taken from the fire, 
set with the rennet, and allowed about an hour 
to coagulate; and it is next put anew upon the 
fire, gradually raised to a temperature of 145°, | 
and incessantly and briskly stirred till all the 
curd separates into small pieces. Part of the 
whey is first taken out, and a little saffron put 
in for colouring ; and when the whole of the curd 
is thoroughly broken, almost all the whey is 
taken out, and a sufficient quantity of water 
poured in to enable the operator to bear the 
heat with his hand. The curd is now collected, 
by means of a cloth passed beneath it, and 
gathered up at the corners; it is pressed into a 
wooden frame on a platform, and covered with a 
piece of wood and a very heavy weight; and, 
during one night, it throws off most of its con- 
tained whey, and acquires a firm consistence. 
During forty days, it is daily turned, and has its 
uppermost side rubbed with salt, so that each 
side receives twenty saltings; and after the ter- 
mination of the forty days, its outer crust is 
pared off, its fresh surface is varnished with lin- 
seed oil, and its convex side is coloured red. A 
strong suspicion very generally exists that the 
fatty or oleaceous matter which fills the pores of 
Parmesan cheese originates in the mixing of rape 
oil, olive oil, or hog’s lard with the curd. A Par- 
mesan cheese, at all events, in spite of being pro- 
fessedly made of mere skimmed-milk, is the fat- 
test, as well as the most pungent and acrid-fla- 
voured variety of cheese in popular favour; and 
its fat has far more the appearance of oil or of 
hog’s lard, than of butyraceous matter or richly 
creamy milk. 

The skimmed-milk cheeses of Britain are ex- 
ceedingly various in quality, partly from the 
same causes which control the quality of whole- 
milk cheeses, but chiefly from the degrees of de- 
privation of cream which are practised upon the 
milk. One, two, or three creamings may be 
taken ; or the milk may stand through very 
various periods, and under very various con- 
ditions, so that the resulting degrees of rich- 
ness or poverty in the cheese may be numerous 
and wide. If but little cream be taken away, 
the cheese may be only one degree inferior to 
Dunlop or double Gloucester, and if the whole be 
taken away, it may be a hard, coriaceous, indi- 
gestible mass of mere caseum, not fit for the use 
of a human being, and requiring rather to be 
chopped with a hatchet than cut with a knife. 
The skimmed-milk cheese of Suffolk, Tweeddale, 
and some other districts of Iingland and Scot- 
land, where better things might be expected, is 
so dismally bad as to serve chiefly for exercising 
the teeth and jaws, and testing the power of the || 
stomach; and that not long ago in general use || 
among the Scottish peasantry was so vilely manu- | | 


factured as to be an absolute abomination. “ It 


; ers. 
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is only of late years,” remarks Mr. Aiton, “ that 
due attention began to be paid in Scotland to 
cleanliness. Till of late, the operations of the 
dairy were carried on in the sooty and dirty 
hovels which were then inhabited by the ten- 
ants; and the housewife, while she was sinking 
her arms to the elbows in the milk or curd, was 
alternately cooking for the family, and ”—but 
the rest of the sentence is too disgusting to be 
quoted. “But a separate dairy-house is now 
common in the generality of farms; and the 
person who sets the curd, &c., does nothing else 
till the cheese is put under pressure.” Milk for 
skimmed-milk cheese should be put into three- 
inch or four-inch coolers, and allowed to stand 
between 24 and 48 hours; it should afterwards, 
without any delay, be freed from its cream, and 
manufactured into cheese ; and it should be 


| heated to about the temperature of the blood, 


and passed through a sieve into the curd-vat, 
there to be coagulated. The subsequent opera- 
tions are the same as for whole-milk cheese, but 
give less trouble, and require less nicety of care. 

Dutch cheeses, under the names of Gouda, 
Friezland, EHidam, and other designations, are 
extensively imported into Britain; and are of 


| very various quality, both whole-milk and skim- 


med-milk, some hard, poor, and exceedingly cheap, 
and others good, piquant, and expensive. The 
Gouda has the highest reputation, and seems to 
be peculiarly prepared. A method of imitating 


_ and even excelling Gouda cheese was published 


in a French Agricultural Journal in 1830, and 
deserves the consideration of British dairy-farm- 
The rennet is prepared by digesting, during 
three weeks, six gastric pieces, cut small, in three 


| kilogrammes of water, five kilogrammes of com- 


mon salt, two ounces of saltpetre, and half a 
bottle of vinegar of wine. The milk for any one 


_ cheese is all of one milking; and it is put into a 


plain, unpainted, wooden trough, and coagulated 
either at its own natural heat, or with the aid of 
some heat imparted to the trough, or, in the 
case of very rich pasturing, by the addition of a 
very little warm water. When the rennet is 
added, the milk is very gently stirred; when the 
curd begins to form, the whey is gradually poured 
off; and when the great body of the whey is dis- 
charged, the curd is carefully and thoroughly 
kneaded into one homogeneous mass, and wrap- 
ped in a thin linen cloth of a fine but strong tex- 
ture, and put into a frame, whose sides are pierc- 
ed with small holes to permit the free and con- 
stant exclusion of the expressed whey. When 
the cheese is placed under the press, it receives 
pressure at first but lightly, and afterwards by 
slowly increasing degrees; it is allowed to remain 
during a vastly shorter period than in the English 
methods,—shorter even than in the common 
Dutch methods, and not so long in hot weather 
as in cold ; and when removed from the press, it 
is floated during five or six days in a pickle strong 
enough to float an egg, and has its upper surface, 
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during the whole of that period, covered with a 
somewhat thick layer of salt. 

The Swiss cheeses, like those of Holland, are 
various in quality, some hard and coriaceous, and 
others soft and butyraceous,—some made chiefly 
or altogether of whole-milk, some of skimmed- 
milk, and some of curious combinations of milk, 
potatoes, and meal. The Gruyeres or Jura cheese 
has obtained a factitious fame among certain Bri- 
tish gourmands, and yet is really a hard, coria- 
ceous, bluish, half-insipid mass of skimmed-milk 
curd, requiring a coat of butter to make it palat- 
able, and usually washed down by the mountaineer 
peasantry with a draught of fresh or of fermented 
whey. It seems to be really prepared- in the 
manner in which the Parmesan cheese is profess- 
edly prepared,—by joint-stock management, and 
wholly of skimmed-milk ; but it possesses none 
of the surreptitious fattiness and pungency of | 
the Parmesan, and ought to be considered, less as 
cheese, than as hard, exsiccated, sodden curd.— 
The green cheese called Schabzieger, and made 
in the canton of Glarus, is a curious and nasty 
preparation, and, similarly to the Gruyeres cheese, | 
though quite different from it in nature, has ac- | 
quired an unaccountable and absurd celebrity. 
The curd for it is freed from the whey by pressure 
in perforated boxes; it is kept in masses till it 
begins to putrefy ; it is then worked into a paste, 
and has its putrefaction arrested, with a large 
proportion of the common, aromatic, trefoil, an- 
nual weed, Melilotus officinalis, in a dried and 
pulverized condition; and it is finally pressed 
into moulds shaped like common flower-pots, and | 
left there to consolidate and harden. 

Cream-cheeses are luxuries, of delicate charac- 
ter, and requiring nice management; and some | 
are strictly extemporaneous preparations, while 
none can be long kept. The cream-cheeses of 
Neufchatel consist simply of cream thickened by 
heat and pressed in a small mould; and they ra- 
pidly become first sour and then mellow, and are 
usually imported from France as luxuries, and 
eaten in their mellowed condition.—The cream 
for the best cream-cheeses of Britain is dried in 
small vessels of about an inch and a half in depth, 
with perforated bottoms, such as retain the cream 
and allow milk to escape; it is so covered with 
rushes or the culms of maize, as to be capable of 
being turned without being directly touched ; it 
receives no other compression than with the 
hands, between cloths; and it is kept in a tem- 
perature, as nearly as possible uniform, and nei- 
ther cold nor very hot, till it evaporate and be- 
come mellow.—An extemporaneous cream-cheese 
may be made as follows: —“Warm a pint of 
cream; add one spoonful of rennet; let it stand 
during an hour; put it into a sieve, first laying a 
thick cloth into it; let it stand during twenty- 
four hours; and then put it into a cream-vat, and 
cover it with a wet napkin anda board. If the 
process be commenced so early in the morning as 
about five o’clock, two spoonfuls of rennet may 


See 
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be added, and the cream may stand an hour, then 
be put into a sieve, then stand three hours, then 


| have the edges drawn as it thickens, and finally 


be put into a vat about an hour before it is 
wanted.” 

A recipe for a kind of cheese in perfect con- 
trast to the luxury of cream-cheeses, but capable 
of important use in the economy of cottier-farm- 
ers—cheese from butter-milk—is given by a cor- 
respondent in the Quarterly Journal of Agricul- 
ture for October 1843. The writer obtained the 
recipe in Long Island, in the United States, and 
recommends it especially to the attention of Scot- 
tish farmers. “The contents of my churn,” says 
the writer, “I put into a pot, which I hung overa 
slow fire. The butter-milk curdled; and the 
curd sunk to the bottom of the pot. I then 
poured off the whey, and worked the curd as J 
would do other cheese, giving it salt to the taste, 
which was about half the quantity given to skim- 
milk curd. The curd was then put in a clean 
coarse linen cloth, tied tight, and hung from the 
ceiling to dry for a few weeks, when the cheese 
was fit for use. The linen cloth, when hung in 
a net, gives a neatness to the appearance of the 
cheese. If a little bit of butter be worked into 
the curd, and the cheese kept for three or four 
months, it will then be very good. I used to buy 


| small cheeses in the market of New York, which 


I expected would be like Scotch skim-milk 
cheese; but on finding them to taste like ewe- 


' milk cheese, I was informed they were made 


from butter-milk.” 
Ewe-milk cheese, either wholly from ewe-milk, 
or from a mixture of ewe-milk and cows’-milk, 


| was at one time extensively manufactured in 


Britain, and is still extensively manufactured in 
many districts of continental Europe. But, though 
much relished by some persons, it has ceased to 
be much esteemed in either England or Lowland 
Scotland; and, with very few exceptions, is now 
made only in remote and mutually distant spots 
of Wales and the Scottish Highlands. The writer 
of a long article on Perthshire Husbandry in the 
Farmer’s Magazine, asserts, that the peculiar, 


pungent, aromatic flavour which originated and. 


temporarily maintained the celebrity of ewe-milk 


|. cheese, was derived from the intermixture of the 


grossest impurities in the act of milking.—Goat- 
milk cheese was also, for some time, in vogue; 
but it has shared the fate of ewe-milk cheese; 
and it probably owed its temporary celebrity to a 
very similar cause. 

Cheese is manufactured from potatoes and cur- 
dled milk in Thuringia and part of Saxony, and 
is said to be of very fine quality. A brief notice 
of the method of making it appeared in a French 
periodical in 1829, and is thrice copied into the 
Quarterly Journal of Agriculture, in respectively 
1831, 1838, and 1842. “After having collected a 
quantity of potatoes of good quality, giving the 
preference to the large white kind,” says this 


| “they are boiled in a caldron; and after 
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becoming cool, they are peeled and reduced to a 
pulp, either by means of a grater or a mortar. 
To five pounds of this pulp, which ought to be as 
equal as possible, is added a pound of sour milk, 
and the necessary quantity of salt. 


cording to the season. 
it is kneaded again, and the cheeses placed in 
little baskets, where the superfluous moisture is 
allowed to escape. They are then allowed to dry 
in the shade, and placed in layers in large pots 
or vessels, where they must remain for fifteen 
days. The older these cheeses are, the more their 
quality improves. Three kinds of them are made ; 
the first, which is the most common, is made ac- 
cording to the proportions above indicated ; the 
second, with four parts of potatoes, and two parts 
of curdled milk; the third, with two parts of 
potatoes, and four parts of cow or ewe milk. 
These cheeses have this advantage over every 


other kind, that they do not engender worms, | 
and keep fresh for a great number of years, pro- | 
vided they are placed in a dry situation, and in | 
See the articles Casrum, || 
CurrsE-Press, Currse-Maccot, Minx, Wuey, , 
Rennet, Cow, and Darry.—Azton’s Treatise on | 
Dairy-Husbandry.— Whitley's Essay on Cheese-Col- | 


well-closed vessels.” 


ouring.—Holland’s Agriculture of Cheshire—Ful- 
ler’s Worthies—Davis’ Survey of Wiltshire.—COom- 
munications to the Board of Agriculture—The 
Bath Papers—The Farmer's Magazine.—The Quar- 
terly Journal of Agriculture. —Transactions of the 
Highland Society.—The Magazine of Domestic Eco- 


nomy.— Hunter's Georgical Essays,—Marshall’s || 


County Reports—Rham’s Book of the Farm.— 
Knowledge Society’s Farmer's Series. 


CHEESE-CLOTHS. Large napkins or towels | 


for enveloping the cheese-curd, preventing its 


immediate contact with the cheese-vat, and im- | 
bibing its expressions of whey, during the pro- | 
Many || 


cess of consolidation in the cheese-press. 
are of home-manufacture; and all should be 


strong, bibulous, of open texture, and of linen | 


fabric. 
CHEESE-FLY. See Currse-Maceor. 
CHEESE-KNIFER. See CuHexrse. 


CHEESE-LIP. A bag in which dairywomen | 


prepare and keep rennet. 
CHEESE-MAGGOT. The larva of a species of 
dipterous insect, of the piophila genus. This ge- 


/nus comprises five or six known British species. 


Its antenne are three-jointed, and are inserted 
in a cavity in the front of the face; its two palpi 
are fleshy, clavate, and pubescent ; its lip is large 
and fleshy; its head is nearly globose; its eyes 
are remote and rather small; its thorax is nearly 
quadrate; its scutellum is triangular; and its 
Wings are transparent, and have about twelve 
perfect cells. The species which produces the 
cheese-maggot, Piophila casei, is about two lines 
in length; its body is greenish-black, smooth, 
and shining; the front of its head is reddish-yel- 


The whole is | 
kneaded together, and the mixture covered up | 
and allowed to remain for three or four days, ac- | 
At the end of this time, | 


| able to conceive. 
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low; its thighs, at the base and the apex, are 
ochreous yellow; its tibize are deeply ochreous ; 
its anterior tarsi are black, and the others ochre- 


ous; and its wings are clear, iridescent, and | 


slightly tinged at the base with rust-colour. The 
female, by means of her ovipositor, places her eggs 
deep in the holes and fissures of cheese. The 
larva. cheese-maggot, hopper, or jumper, is pale, 
somewhat transparent, and free from hairs; and 


it has, in front, two strong mandibles resembling 


claws, and, in rear, some projecting points which 
enable it to vindicate its popular name of jumper. 
“These maggots,” says Kirby and Spence’s Intro- 
duction to Entomology, “have long been cele- 
brated for their saltatorial powers. 
their tremendous leaps—laugh not at the term, 
for they are truly so when compared with what 
human force and agility can accomplish —in 
nearly the same manner as salmon are stated to 
do, when they wish to pass over a cataract, by 
taking their tail in their mouth, and letting it 
go suddenly. When it prepares to leap, our lar- 
va first erects itself upon its anus, and then, 
bending itself into a circle by bringing its head 
to its tail, it pushes forth its unguiform mandi- 


|| bles, and fixes them in two cavities in its anal 


tubercles. All being thus prepared, it next con- 
tracts its body into an oblong, so that the two 
halves are parallel to each other. This done, it 
Jets go its hold with so violent a jerk, that the 
sound produced by its mandibles can be readily 
heard, and the leap takes place. Swammerdam 
saw one, whose length did not exceed the fourth 


| part of an inch, jump in this manner out of a box 


six inches deep; which is as if a man, six feet 
high, should raise himself in the air by jumping 
144 feet.” When cheese-maggots are numerous 


| In a cheese, they rapidly destroy it, both by 


crumbling it into minute particles, and by shed- 


| ding upon it a corrosive and putrefying liquid ; 


but they may easily be destroyed, either by ex- 
posing it to a pretty strong heat, or by plunging 
it in such a medicated bath as will kill them 
without altering its own substance or flavour. 
CHEESE-MITE. A very minute apterous in- 
sect, of the acarus genus. It is so small as to be 
very nearly microscopic ; it accumulates, in great 
multitudes, upon dry decayed cheeses ; and, by 
an extraordinary perversity of taste, it consti- 
tutes, in the estimation of many gourmands, a 
grand recommendation of the putrid caseous 
masses which it overruns and inhabits. How it 


They effect 


gets into cheeses, is not known. A colony of it, 


as seen through a powerful microscope, are in- 
teresting objects of both curious and scientific 
observation ; but how they can be pleasant sub- 
jects of human mastication, or desirable tenants 
of the human stomach, none but gourmands are 


the fine brown powder which the eaters of de- 
cayed cheese so particularly relish. A cheese- 


mite has eight legs; and between two claws, on 


An eminently disgusting cir-_ 
| cumstance is, that their excrements constitute 
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the foremost four of these, is a long-necked vesi- 
cle which possesses great capacity of inflation 
and contraction. When the mite sets down its 
foot, the vesicle inflates; and when the creature 
lifts up its foot, the vesicle contracts. 

CHEESE-PRESS. A machine for effecting 
the compression of cheeses, and forcing from 
them the remains of their whey while in the 
cheese-vat. A great evil, in the simplest and 
most primitive cheese-presses, is the imposing of 
sudden, forcible, and maximum pressure, and the 
consequent forcing out of portions of fatty juice, 
the retention of which adds both richness of fla- 
vour and highness of price; and a considerable 
evil, in even some of the newer and more im- 
proved machines, is the unequal distribution of 
the pressure, and the consequent want of uni- 
formity in the texture of the cheese. The vari- 
eties of cheese-presses are very numerous; and 
some of these varieties are in extensive use; but 
all, the ancient as well as the modern, may be 
satisfactorily referred to five types. 

The simplest and oldest kind of cheese-press is 
a long timber lever, so adjusted as either to im- 
pose the weight direct upon the cheese-vat, or to 
let the latter be placed between the weight and 
the fulcrum. The end of the lever—in modes of 
adjustment which may still be seen exemplified 
upon cottier-farms, or the farms of remote dis- 
tricts—is fixed sometimes in a hole in the wall, 
sometimes to a bolt, and sometimes in the trunk 
of a tree; and the sinker forms the fulcrum, 
while two or three undressed stones, placed on 
the other end of the lever, constitute the weight. 

A second kind of cheese-press has a large 
square stone suspended by a screw, between the 
side-posts of a timber-frame. The cheese-vat is 
placed directly beneath the stone; and the latter 
is lowered upon the sinker, or returned to its 
former position, by respectively the turning and 
the re-turning of the screw. During the inter- 
vals of the machine being used, a small block of 
timber is placed beneath the stone, to sustain its 
weight, and to prevent the screw from being 


‘strained. This kind of cheese-press may, by good 


management, be so constructed as to effect both 
equal and graduated pressure; but, in general, it 
imposes the whole weight at once, and is consi- 


derably liable to make an over-pressure on one’ 


side. 

A third kind of cheese-press consists of two 
perpendicular side-posts, a fixed cross-beam on 
the top, a moveable cross-beam parallel to that 


on the top, and two screws suspending the latter | 


beam upon the former, and working it up or down 
as required. The cheese-vat is placed upon the 
lower beam, and screwed up into compression 
against the upper beam. This mechanism may 
seem to secure graduation and equal diffusion of 
pressure ; but it can rarely, if ever, be depended 
on for perfect working throughout any consider- 
able period, and must be regarded as very little 
superior to the second kind. 
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A fourth kind of cheese-press consists of a 
frame of cast-iron ; a fixed iron-plate for receiving 
and retaining the cheese-vat ; a moveable iron- 
plate for pressing upon the sinker of the cheese- 
vat; a perpendicular piston fixed into the move- 
able plate, and provided over its middle and 
upper part with a rack; a pinion and ratchet- 
wheel, for working in the rack, and elevating or 
lowering the piston; a malleable iron lever, three 
feet in length, and grooved in several places on 
the upper side, to hold the ring of the weight, 
and to lessen or augment the power of the ma- 
- chine in the proportion of the weight’s distance 
from the ratchet-wheel; and a winch-handle, on 
the side opposite to the iron lever, to turn the 
axis of the pinion, and apply the whole power of 
the machine. This press—of which, as made by 
the Shott’s Iron Company, a drawing is given in 
Plate XV., Fig. 8—is exceedingly effective, and 
possesses the advantage of giving any amount of 
pressure which may be required, and of applying 
this either quickly and easily, or slowly and more 
powerfully to suit the conclusion of the operation. 

A fifth kind of cheese-press is known by the 
epithet pneumatic, and was invented in 1833 by 
Sir John Robison. “ This,” says the brief no- 
tice of it in the Catalogue of the Highland So- 
ciety’s Museum, “ is an ingenious and successful 
application of science to a homely process. The 
curd, which is to be freed of its whey, is put into 
the form upon a permeable bottom. The air- 
pump is then worked to produce a partial vacuum 
in the receiver, when the atmospherical pressure, 
acting on the curd, exerts a gentle and uniform 
force, which causes the whey to descend into the 
recipient below. Cheese prepared by this pro- 
cess is found to be superior to any made in the 
common way.”—Doyle’s Husbandry.—Low’s Ele- 
ments of Agriculture—Transactions of the High- 
land Society.—Catalogue of the Highland Society's 
Museum.—The Quarterly Journal of Agriculture. 

CHEESE-RACK. A swing-frame for drying 
and turning cheeses. See the article Cunnsz. 

CHEESE-RENNET. See Bepstraw and Ren- 
NET. 

CHEESE-VAT, or Curssen. The vessel for 
containing the prepared curd during the process 
of its compression into cheese in the cheese-press. 
Its size and form necessarily vary according to 
the desired size and form of the cheese. The 
common cheese-vat is a very strong miniature 
tub, with little or no interior taper, built in 
staves of elm, and very strongly hooped. Its 
bottom is thick, and is pierced with holes to per- 
mit the escape of the expressed whey; and its 
top is exactly fitted with a strong, cross-doubled, 
wooden cover. The cheese-vat commonly used 
in Cheshire and some other districts, is made of 
tin. 

CHEIMATOBIA. See Mors. 

CHEIRANTHUS. See Wattriower. 

CHEIROSTEMON. An interesting and beau- 


tiful tropical tree, of the bombax tribe. 
I. 


It con- 


stitutes a genus of itself, and takes for its speci- 
fic designation platanoides. Its generic name 
alludes to the resemblance of its stamens to the 
human hand; and its specific name alludes to 
the similarity of its growth and appearance to 
those of the plane-tree. Its popular name, so far 
as it has one, alludes also to the form of its sta- 
mens, and, in the language of its native country, 
signifies ‘the hand-tree.’ Its full-grown stem 
is about the thickness of a man’s body, and about 
the height of 30 feet ; its branches are numerous, 
close, and horizontal, constitute in the aggregate 
an imposing compact head, and are beset, toward 
their extremity, with a profusion of short, fawn- 
coloured hairs; its leaves are cordate, serrated, 
slightly seven-lobed, richly green above, fawn-col- 
ouredly hairy below, and six or eight inches long; 
its flowers appear at the ends of the branches, 
and, though apetalous, have a large, bright red, 
fleshy, angular, five-lobed, campanulate calyx, 
and a very curious and imposing set of stamens, 
forming combinedly a column, and forking at the 
top into five processes similarly disposed to the 
parted and curved fingers of the human hand; 
and its fruit is a large, five-celled, woody capsule, 
containing in each cell from 15 to 20 seeds. A 
single tree of Cheirostemon, near the town of 
Toluca in Mexico, has long been held in super- 
stitious veneration by the Mexicans, and, till of 
late, was generally believed by them to be the 
only individual of its species in existence, and 
appears to be much older than the date of the 
conquest of America. But the plant was propa- 
gated from cuttings in the Botanic Garden of 
Mexico in 1801; it was introduced to Britain 
from New Spain in 1820; it has now become not 
uncommon in our hothouse collections; and it is 
known to grow abundantly in the native forests 
of Guatemala. 

CHELIDONIUM. See Cenanpine. 

CHELONE. A genus of very beautiful her- 
baceous plants, of the figwort tribe. Six species, 
all perennial-rooted, and five of them quite 
hardy, have been introduced to Britain from 
various parts of North America ; and one of them 
grows to the height of about 7 feet, and each of 
the others to the height of about 4 feet. The 
smooth species, Chelone glabra, though far from 
being the prettiest, is the longest and best known, 
and was introduced in 1730. Its root is decur- 
rent and thick-jointed ; its stems are smooth and 
channelled ; its leaves are produced in sessile and 
opposite pairs at the joints, and are 35 inches 
long, and about three-quarters of an inch broad 
at the base, and diminish gradually in breadth 
from the base to a point at the top; its flowers 
are white, monopetalous, tubular, very similar in 
shape to the flowers of foxglove, and appear from 


-| August till October; and its fruit is an oval cap- 


sule, full of white, roundish, compressed seeds. 
The colours of the flowers of the other species are 
purple, scarlet, pale red, and combinations of 


scarlet and orange. Hight or nine species of the 
3 D 
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handsome and well-known genus pentstemon 
are assigned by some botanists to the genus che- 
lone. ; . 
CHENOPODIUM, — popularly Goosefoot. A 
large genus of apetalous plants, forming the type 
of the natural order chenopodiz or chenopodi- 
aces. The genus itself will be noticed under the 
word Goosrroot. ‘The order chenopodiz com- 
prises within Great Britain, either as weeds or 
as cultivated plants, about 160 hardy herbaceous 
species, 6 or 7 hardy ligneous species, about 30 
greenhouse species, and 8 or 9 hothouse species ; 
and these are distributed among the genera 
chenopodium, salsola, atriplex, blitum, beta, 
spinacea, ceratocarpus, salicornia, galenia, and 
thirteen others. All the species have small, 
green, herbaceous, apetalous flowers, a small 
number of stamens, one-celled membranous fruit, 
and soft, succulent, unstipulate leaves. They 
differ from the species of Amarantaceze in not 
having their flowers coloured and enveloped in 
membranous bracts, and from those of Polygon- 
aceze and Urticeze in not having any stipules; 
but they are distinguishable from all, and espe- 
cially from Amarantaceze, much more by their 
habit than by any artificial character. Some 
have a fetid smell ; almost all have a coarse, 
rank, weedy appearance; very few can be re- 
garded as, even in a subordinate sense, ornamen- 
tal plants; and a remarkably large number are 
useful for some one or other of many economical 
purposes. The roots of the beets are cultivated 
for boiling, for pickling, and for the manufacture 
of sugar; the leaves of the beets are esteemed as 
esculents and for forage; the leaves of spinaceze 
and of many chenopodiums are eaten as spinach ; 
the Quinoa plant is said to be as important to 
the Peruvians as wheat, maize, and potatoes are 
to Europeans; the salsolas, the salicornias, the 
anabases, the salt-marsh chenopodiums, and many 
species of atriplex, yield a very large produce of 
soda; one chenopodium is a vermifuge; several 
chenopodiums are tonics and antispasmodics ; one 
atriplex is an emetic; and not one species of the 
order, so far as is known, possesses any delete- 
rious property. The Chenopodex are thus re- 
markable for combining nastiness of habitat and 
ugliness of appearance, with an extraordinary 
amount and diversified range of utility. 
CHERIMOYER, — botanically Anona Cheri- 
molia. A tropical fruit-tree, of the same genus 
as the custard apple. It is a native of Peru, and 
of other parts of tropical South America, and 
was introduced to Britain in 1739. Its stem is 
lofty and massive in its native country, but sel- 
dom grows higher than between 12 and 18 feet 
in Britain; its leaves are large, bright green, 
oval, and pointed at both ends; its flowers are 
solitary, brown, and fragrant, and appear in July 
and August; its fruit is oblong, scaly on the out- 
side, of a dark purple colour when ripe; and the 
flesh of its fruit is white, soft, sweet, mixed with 
several coffee-coloured seeds, and held in higher } 
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esteem by the Creoles of Peru than that of any 
other fruit of their country. 

CHERLERIA. A genus of ornamental plants. 
of the carnation tribe. The sedum-like species, 
C. sedoides, is a herbaceous, low-growing, peren- 
nial-rooted native of the mountains of the Scot- 
tish Highlands. Its flower has a yellow and 
white colour, and appears in July and August. 
Five other species are known. 

CHERRY (Brrp). See Brrp-Cuerry. 

CHERRY-LAUREL. See Lavrzt. 

CHERRY-TREE,—hbotanically Cerasus. A ge- 
nus of fruit and ornamental trees, of the rosace- 
ous-flowered tribe. A general view of the genus 
is given under the word Curasus; and two or 
three prominent species, including a number of 
varieties, will be found noticed in the articles 
Brrp-Cuerry and Laursn. We shall notice, in 
the present article, only a few of the species 
which are more strictly known as cherry-trees ; 
and then take a comprehensive view of the vari- 


eties and economy of such cherry-trees as are 


cultivated for their fruit. 

The Mahaleb, or perfumed cherry-tree, Cerasus 
Mahaleb, is a native of Austria, Switzerland, and 
the north of Europe, and was introduced from 


the first of these countries to Britain in 1714. | 
It is a handsome small tree, and has a frequent | 
place in shrubberies and parks as an ornamental | 


plant, but does not rank as a cultivated fruit- 
tree. 
tween 10 and 20 feet; its branches are covered 
with a smooth, whitish-grey bark; its leaves are 
small, oval, and lucid green, and stand alter- 
nately on the branches; and its flowers are white, 
and bloom in April and May. Its fruit is greed- 
ily eaten by birds; and its timber always emits 
an agreeable fragrance, and is much esteemed by 
cabinet-makers, particularly in France. 
timber, and not any property of the living plant, 
is alluded to in the popular name of “ perfumed 
cherry-tree.”—Two thoroughly established vari- 
eties of the Mahaleb are now well known in the 
public nurseries, and recognised by systematic 
botany,—the yellow-fruited, C. I. fructu-flavo,— 
and the broad-leaved, C. M. latifolia. 

The ground cherry-tree, Cerasus chamecerasus, 
is a native of central and eastern Europe, and 
was introduced to Britain from Austria near the 
close of the 16th century. It is a deciduous 
shrub, of from 4 to 8 or 9 feet in height; and is 
cultivated solely for ornament. Its branches are 
numerous and horizontal, and they spread out 
on all sides, and are very subject to droop to the 
ground, and there strike root in the manner of 
stolons or layers; its leaves are long, narrow, en- 
tire, very smooth, similar in appearance to the 
leaves of some kinds of willows, light-green above, 
and bluish or sea-green below; its flowers are 
shaped like those of the common cherry, but are 
smaller, and grow on slender footstalks, in groups 
of two, three, or four, from the joints of the 
branches; and its fruit resembles that of the 


Its stem usually attains a height of be- | 


The | 


small wild cherry-tree, but has a bitterish flavour. 
—The dwarf species, Cerasus pumila, introduced 
from North America about the middle of last 
century, is closely similar in appearance and 
habit to the ground-cherry, but seldom attains 
more than one-fourth of its height—The pros- 
trate cherry-tree, Cerasus prostrata, introduced in 
1802 from Crete, is a slightly tender, quite pro- 
cumbent, pink-flowered, ornamental plant, of sel- 
dom more than about a foot in height.—The 
Japan cherry-tree, Cerasus yaponica, introduced 
in 1810 from Japan, is a very handsome, low- 
growing, pink-flowered shrub, of usually between 
two and four feet in height; and it comprises a 
normal variety, a double variety, and a Chinese 
variety,—the second called C. y. multiplex, and 
the third introduced about 12 years ago, and fre- 
quently confounded with the normal plant.—The 
pigmy cherry-tree, Cerasus pygmea, introduced 
about 24 years ago from North America, is an 
ornamental shrub of seldom more than 4 feet in 
height.—Several other species, particularly the 
peach-leaved, the depressed, the winter black 


| choke, and the Chicasaw plum, are small, orna- 
| mental shrubs,—all, like the common cherry- 


tree, carrying white flowers about the end of 


spring. 
The bird’s corone cherry-tree, Cerasus avium, 


is a large, deciduous, native timber and fruit tree 
_ of England and of northern continental Europe. 


Its stem is massive, and commonly soars to the 
height of about 50 feet; its branches are so nu- 
merous, spreading, and relatively adjusted, as to 
constitute a very noble dendritic head ; its leaves 
have an ovately lanceolate outline, and are downy 
underneath ; its flowers are produced, in sessile 
umbels, from the sides of the branches, and ap- 
pear rather later than those of the cultivated 
cherry-trees ; and its fruit is small and red, and 
ripens late in autumn. ‘Trees of this species are 
very elegant in the forest; yet they are seldom 
or never planted by the proprietor, partly because 
they readily propagate themselves, and partly 
because their fruit offers a powerful temptation 
to children to break the branches of the trees, 
and damage the surrounding grounds. The wild 
cherry grows well on either prime soil or ex- 
ceedingly bad soil; but it attains its largest size, 
and bears its greatest loads of fruit, on a loamy soil 
incumbent upon a fine sandy gravel. Its timber 
has a fine grain, and a colour somewhat resem- 
bling that of mahogany; and it is held in much 
esteem by our cabinet-makers, and is extensively 
used for doors, window-shutters, and various ar- 
ticles of furniture—Three varieties of this spe- 
cies are cultivated for their fruit, or as grafting 
stocks of fine cultivated varieties, or as types 
whence some of these varieties have sprung,—the 
common wild, C. a. sylvestris, a native of the 
woods of Britain, usually about 50 feet high,— 
the long purple-fruited, C. a.:-macrocarpa, a na- 
‘tive of Switzerland, usually about 50 feet high — 
and the pale or white and red fruited, C. a. pal- 
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lida, also a native of Switzerland, usually about 


20 feet high. A double-flowered and merely or-- 


namental variety, C. a. multiplex, is likewise well 
known in shrubberies and parks, but seldom at- 
tains a height of more than 15 or 16 feet. 

The common cherry-tree, or aggregate type of 
the numerous varieties which, additional to those 
of the bird’s corone cherry-tree, are cultivated for 
their fruit, may be regarded as constituting either 
one species or four species,—one, under the name 
of Cerasus vulgaris, or four, under the names of 
C. semperflorens, C. Juliana, C. duracina, and C. 
caproniana. One of its varieties, bearing a black- 
coloured fruit, grows wild in England, and com- 
petes with C. aviwm in the utility of its timber, 
and has sometimes been regarded as the type of 
the whole group. But all the four divisions, or 
four species, may be summarily regarded as na- 
tives of almost all the milder parts of Europe, 
and as, for the most part, attaining a height of 
about 20 feet; and though they possess very 
discernible properties of mutual distinction, not 


only from one another, but in each of their nu- 


merous varieties, they aggregately constitute an 
object too well known to require any description, 
and too full of beauty in at once foliage, flower, 


j and fruit, to escape the observation of any of 


our population except babes and idiots. ‘“ Were 
cherry-trees scarce, and with much difficulty 
propagated,” remarks Hanbury, “ every man, 


though possessed of a single tree only, would | 


look upon it as a treasure. For, besides the 
charming appearance these trees have, when be- 
snowed, as it were, all over with bloom in the 


spring, can any tree in the vegetable tribe be | 


conceived more beautiful, striking, and grand 
than a well-grown and healthy cherry-tree, at 


that period when the fruit is ripe?” Thedouble- | 
flowered variety of the wild species, C. aviwm | 
multiplex, and the thoroughly double-flowered | 
variety of the hautbois species, C. caproniana | 


multiplex, are especially and even most brilliantly 
beautiful. The flowers are produced in large and 
noble clusters; and all are very large, and as 
double as garden roses; and they stand on long 


and slender footstalks, so as to give the branches | 


an appearance of being sheeted over with beauty, 
and yet possessing an air of ease and freedom. 
“They are of a pure white,” remarks Marshall, 
“and the trees are so profusely covered with 
them, as to charm the imagination. Standards 
of these trees, when viewed at a distance, have 
been compared to balls of snow; and the nearer 
we approach, the greater pleasure we receive. 
These trees may be kept as dwarfs, or trained up 
to standards; so that there is no garden or plan- 
tation to which they will not be suitable.” 
While all the types of our cultivated fruit 
cherry-trees grow wild throughout the greater 
part of Europe, the first large-fruited variety 
which came into general cultivation is said to 
have grown in the vicinity of Cerasus, a town of 


Pontus in Asia, and to have been introduced 
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thence to Europe. Hence the specific name of the 
cherry-tree, when it ranked in old systematic 
botany as a species of plum-tree under the desig- 
nation of Prunus cerasus; and hence also the 
generic name by which all sorts of cherry-trees 
are designated in modern botany. ‘The systema- 
tically recognised fruit-tree varieties, according 
to Loudon’s Hortus Britannicus, are a shrubby 
bastard-cherry species, (. pseudo-cerasus, intro- 
duced in 1821 from China, the wild, the long, 
and the pale varieties of C. aviwm, and two vari- 
eties of C. semperflorens, two of C. Juliana, four of 
C. duracina, and ten of C. caproniana. One of 
each of the four last-named is normal; and the 
others are the sessile-flowered of semperflorens, 
the helmeted of Juliana, the heart-bearing, the 
blunted, and the mammillary of duracina, and 
the Montmorency, the pallescent, the gobbetta, 
the polygynous, the double-flowered, the peach- 
flowered, the variegated, the griotte, and the 
| Guigne heart-bearing of caproniana. How some 
or most of these have sprung from the original 
_ types, or have mutually hybridized to produce 
the far more numerous varieties known in nur- 
series and orchards, no man can distinctly tell. 
‘The whole subject of the cultivated cherry-tree, 
like that of the cultivated apple-tree, befits the 
attention far more of the professional cultivator 
than of the scientific botanist. 

The May Duke cherry was one of the best 
known and most esteemed varieties among culti- 
vators in the time of Miller, and it continues to 
| be so among the cultivators of the present day. 
It was introduced from France about 160 years 
ago; and is described by M. Merlet, under the 
highly eulogistic name of Cerise Royale Hative ; 
and it is pronounced by Rogers to deserve this 
name, on account not only of being early, but of 
deserving to be partaken of by the greatest mo- 
narchs that ever swayed a sceptre. It produces 
fruit for use from the middle of June till August ; 
and, though not quite the earliest of the early va- 
rieties, it excels them all in combined richness and 
abundance. It suits any aspect; but, in order to 
prolong to the utmost its supply of fruit, trees of 
it should be planted in every aspect. It serves 
equally well as a wall-tree and as a standard; 
and it is the best of all varieties for forcing. 
When treated as a wall-tree, it should be planted 
at distances of 20 feet; when treated as a stand- 
ard, it should be planted at distances, both ways, 
of 30 feet ; and when treated for forcing, it 
should be grown in a properly constructed cherry- 
house, and may be made to yield fruit for use 
during March, April, and May. Several sub- 
varieties have been brought into cultivation 
under new names; but all are easily referrible to 
the original type.—The Early May cherry is sooner 
ripe than the May Duke; and though decidedly 
| inferior to the latter, one or two trees of it de- 
serve a place in every tolerably large collection. 

The Biggareau cherry is one of the best of 
what are called the heart varieties, and has proved 


CHERRY-TREE. 


a valuable hybridizing source of some of the best 
new kinds. It does not figure in the English 
catalogues till after the middle of last century ; 
and seems to have been many years in Britain 
before its character became appreciated. It pro- 
duces fruit for use from about the middle of 
July till the latter part of August. Its fruit is 
large, rather flat at the eye, of a pale yellowish 
colour, with a fine red toward the sun; its drupe 
is comparatively small; its pulp is firm, and 
slightly adheres to the drupe; and its juice is not 
very abundant in quantity, but has a rich and 
peculiar flavour, sensibly modified by the flavour 
of the kernel. Its tree grows best asa full stand- 
ard, and ranks in that capacity among the se- 
cond class. When intended for a dwarf standard, 
it should be grafted about a foot from the ground, 
and allowed to extend its branches all round; 
and when grown on wall or espalier, it should be 
widely trained, so as to prevent its rampant 
growth and large foliage from over-shading the 
lower branches. The Biggareau is called by the 
Dutch the Graffion; and, in consequence of hav- 
ing originated in Turkey, it was for some time 
known in Britain as the Turkey-Heart. Another 


early, though now disused, name of it was, Belle | 


Chevereuse. . 
Knight’s Early Black cherry is a modern hy- 
brid, and was produced, by the well-known phy- 


tologist whose name it bears, from a male of the | 
It | 


May Duke and a female of the Biggareau. 
begins to yield fruit for use about the beginning 
of July. Its fruit is middle-sized, and somewhat 
irregularly shaped; it has a nearly black colour 
when ripened on a south wall, and a less intense 
colour when ripened on a standard; and its pulp, 
in all circumstances, is firm and juicy. The tree 
requires to be planted at the same distances as 
the May Duke; and when grown on wall or es- 
palier, it needs to be widely trained.—Knight’s 
Elton cherry is another modern hybrid, produced 
by Knight from the May Duke and the Biggar- 
eau. Its fruit ripens about the same time as 
that of the preceding variety; it is heart-shaped, 
of good size, and of a marbled red and yellow 
colour; and its pulp, though not very juicy, is 
firm, rich, and well-flavoured. Its tree bears bet- 
ter on a wall than as a standard; and, in all 
ordinary circumstances, is a vigorous grower. 
When raised as a standard, it requires a sheltered 
situation; and when raised against a wall, it 
should be planted at distances of 24 feet, in either 
an eastern or a western aspect, and trained in 
pretty open order. The editor of the Pomologi- 
cal Magazine, when giving a list of what he es- 
teems the finest varieties of cherry-trees, express- 
es high favour for Knight’s Elton, and omits all 
the “heart” varieties, “ because the Elton of Mr. 
Knight is much superior to them all.”—Another 
excellent hybrid from the May Duke and the 
Biggareau, is the Black Eagle cherry, said to 
have been raised by a young lady of Mr. Knight's 
family. It produces fruit for use from the mid- 
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dle of July till the middle of August.—A fourth 
excellent hybrid from the May Duke and the 
Biggareau, also raised by a lady of Mr. Knight's 
family, is the Waterloo cherry. Its fruit is large, 
irregularly globular, of a dark brownish red col- 
our, gradually ripening into black; and its pulp 
is firm, juicy, and well-flavoured. Its tree has 
much of the habit of the Biggareau, is better 
suited to the garden than to the orchard, pro- 
duces fruit for use during the first half of Au- 
gust, and bears best, as to both quantity and 
quality, when grown against a south-west wall. 
The Arch-Duke cherry has been a favourite 
and well-known variety since some time before 
the days of Miller; but, in consequence of being 
a shy bearer when young, and of slowness of 
habit in ripening its fruit to maturity, it has 
now become somewhat scarce. Its fruit is paler 
and larger than that of the May Duke, but of 
exactly the same shape; and its pulp also is in- 
ferior in richness, yet possesses much mellowness 
and juice. “If permitted to hang upon the tree 
till quite ripe,” says Miller, “it isan excellent 
cherry ; but few persons have patience to let 
them hang their full time, so rarely have them 
in perfection.” The fruit, in fact, is so late in 
ripening as to occasion the variety to be often 
known as emphatically the Late Duke; yet, on 
account of its very lateness, it makes a grateful 
figure in the dessert after the fruit of other vari- 
eties can no longer be obtained. The tree is 
plethoric, and a bad bearer in deep, rich soil; 
and it cannot be properly trained as a dwarf; 
but it is healthy and prolific in a thin, light soil, 
and with a northern aspect. A subvariety of the 
Arch-Duke, slightly altered from the normal 
form by the influence of soil and situation, is 
sold under the name of Holman’s Duke.—The 
Royal Kensington Duke cherry is noticed in 


Merlet’s catalogue, and seems to have been in- 
troduced to Britain from France by Loudon and 
Wise. It possesses a medium character between 
the May Duke and the Arch-Duke; and forms 
along with them a sort of series, both complete 
and desirable. Its tree is somewhat hardier 
than that of the May Duke; and its fruit, though 
later in ripening than that of the May Duke, is 
very similar to it in at once size, colour, rich- 
ness, and flavour. 

The Corone cherry is a celebrated old variety, 
recommended by Miller to a place in every good 
fruit garden, and at present one of the most po- 
pular in the London market. The tree grows to 
a very large size,—so much so as to afford valu- 
able timber to the cabinet-makers; and it is one 
of our hardiest and surest bearers, and, at the 
same time, is tolerably prolific. It exhibits little 
nicety as to soil or situation, thriving equally 
well in gravel incumbent upon chalk, and in 
light loam incumbent upon limestone rock ; and 
it rises truer to its kind from seeds than the 
tree of any other variety. Its fruit is produced 
in pairs, and resembles the well-known white- 
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heart cherry in both shape and size, but is ra- 
ther more blunt at the point; its colour is dark, 
purplish black; its pulp is very firm, and less 
liable than that of most other varieties to be 
bruised in carriage ; and its juice is less abundant 
than that of the black-heart cherry, but very 
sweet and pleasant. Three subvarieties of the 
Corone are cultivated in Hertfordshire and Buck- 
inghamshire, under the names of the Bud, the 
Small Black, and the Honey; and the fruit of 
the last of these is very small, pale red, and re- 
markably sweet, and is largely used for making 
cherry wine. 

Lukeward’s cherry was introduced to Britain 
from Italy, toward the close of the 17th century, 
by a person of the name of Lukeward. It has 
long been extensively cultivated in Kent and 
many other districts; but, in consequence of be- 
ing less hardy, it has of late been much super- 
seded by the Black-heart. Its tree has a healthy 
habit, and bears as abundantly as any of the 
heart varieties. Its fruit closely resembles that 
of the Corone in both size and colour; but is. 
superior to both it and the black-heart cherry in 
quality—The Florence cherry was introduced 
to Britain from Tuscany, by a person of the name 
of Houblon. The tree is erect, middle-sized, and 
suited better for a wall than for a standard; and 
it requires a comparatively warm situation. The 
fruit is large, bluntly heart-shaped, and marbled 
in colour, somewhat like the carnation cherry ; 
its pulp is firm ; and its juice is both abundant 
and rich. 

The Black Circassian or Black Tartarian cherry 
was introduced under the former of these names 
in 1794, and under the latter, from a different 
source, in 1796. The tree requires the same 
treatment, as to soil, planting, and culture, as 
the Biggareau ; but, in consequence of the fruit 
being too tender for carriage, it is better suited 
to the garden than to the orchard. It generally 
is a good bearer as a standard; and it has also 
been recommended for forcing. Its fruit is large, 
irregularly heart-shaped, and of a shining black 
colour; the pulp is softer than that of the Co- 
rone; the juice is both abundant and rich; and 
the time of ripening is usually about the middle 
of July, but is sometimes so early as June.—An- 
sall’s Black cherry has not a first-rate character, 
yet may profitably occupy a place in the orchard. 
The tree is healthy; and the fruit has a fine firm 
pulp, and is less liable than that of most varie- 
ties to receive injury from distant carriage. 

The Carnation cherry has long been well 
known, but has seldom been regarded as of the 
first class, and is now discarded from all very se- 
lect lists. The tree, in almost any situation, is a 
shy bearer; but it has the advantage of being 
almost equally adapted to any class of treatment 
or destination, whether for training or as a stan- 
dard ; yet it prefers an east or a west wall when 
trained, and requires a somewhat sheltered situ- 
ation when standing apart. Its chief value is 


for late bearing; and this property can be pro- 
longed by espalier training. Its fruit is large, 
and of a handsome globular shape; the colour is 
a fine marbled red and pale white, and is alluded 
to in the epithet ‘carnation ;’ the pulp is firm, 
and not apt to burst in wet weather; and the 
juice is abundant and agreeably flavoured. — 
‘The Kentish or Flemish cherry is one of the 
most common varieties, and has long been in 
very extensive cultivation, but begins to be 
considerably superseded by the Biggareau. It 
abounds particularly in the orchards of Kent, 
and in such orchards of many other districts as 
have a light, dry, sandy soil. The tree suits 
principally as a standard, and requires, in that 
character, to be planted at distances of 30 feet ; 
and it generally forms a large, thick, bushy head. 
Its fruit is liable to crack in wet weather ; and, 
unless when thoroughly ripened in dry weather, 


| is scarcely suitable for the dessert; and it is 


used principally and very largely by the cook and 
the confectioner. The name Kentish cherry is 
used by Miller ; and the name Flemish by Lang- 
ley. 

The Morella cherry has, for a very long period, 
been one of the most useful, profitable, and ex- 
tensively cultivated varieties. It figured promi- 
nently in the time of Miller; and it continues to 


| hold a high place in the select lists of all good 


| judges. 
| requires a peculiar management; it possesses a 


But the tree has a peculiar habit, and 


considerable phytological resemblance to the 
peach; it bears its fruit on the last year’s young 
shoots, so that a full proportion of these must be 
preserved in pruning; and it developes its fruit 
in greater or less abundance, and in larger or 
smaller size, according to the manner and the 
degree in which the seasonal pruning-knife is ap- 
plied. It matures its fruit well when trained on 


a south wall; but is most certain of bearing, and 


preserves its fruit during the longest possible 
period, when trained upon a north wall. It ex- 
cels by far the greater number of wall-trees, in 
at once the healthiness of its habit, the profusion 
of its annual shoots, the facility with which it is 
trained, and the broad and nice control which it 
affords to the pruner over at once the distribu- 
tion, the quantity, and the size of its fruit. When 
the pruner equally distributes its young shoots, 
the crop is regularly produced; when he cuts 
away very many of the shoots, the fruit is large ; 
and when he cuts away but a small proportion of 
the shoots, the fruit is small. In the early train- 
ing of the tree, lateral shoots may be freely and 
profusely cut away to obtain a sufficient number 
of leading branches; but all which are touched 
by the knife should be lopped off,—not one short- 
ened, The Morella, if planted in a somewhat 
shady situation, suits well also as a standard. 
Its fruit is of prime value to the confectioner ; 
and, when perfectly ripened, is by many persons 
preferred to other kinds of cherry for the dessert. 

The White Heart cherry was originally intro- 
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duced from France; but has, for a very long pe- 
riod, been in extensive cultivation. “This,” 
remarks Mr. Rogers, “is a very old and well 
known fruit, which, with the black corone and 
the Kentish, were cried about the streets of Lon- 
don, seventy years ago, and sold for ‘a penny a 
pound.” Of late years, however, it has been 
giving place to newer favourites; though it well 
deserves to have its ancient popularity revived, | 
and is fitted, in almost any situation, to yield a 
profitable return to the orchardist. The tree is 
a profuse bearer; but, in consequence of having 
a spreading and straggling habit of growth, it 
requires very ample room as a standard. The 
fruit is heart-shaped, and varies in size accord- 
ing to the nature of the soil on which it is pro- 
duced; it has a firm pulp and a rich juice; and 
it possesses the important property of being in- 
capable of cracking in wet weather. Mr. Rogers, 
in reference to the cry which the editor of the 
Pomological Magazine and other writers have | 
raised for superseding the heart-cherries by 
Knight’s Elton, suggests that “they have not 
had sufficient experience of the merits of the 
Elton to enable them to pass such a sweeping 
condemnatory sentence against our old tried and | 
established varieties.” | 

The Black Heart cherry is a very fine, old | 
variety, highly in favour in Miller’s days, and 
highly in favour still, but so generally confound- 
ed with the Corone as, except among first-class | 
fruiterers, to usurp all the characters of that va- 
riety, as well as to wear its own. The tree grows 
rapidly in its youth, and is comparatively large 
in its maturity ; and therefore ought to be plant- 
ed in the orchard at not less distances than 30 or 
even 35 feet,—and on walls and espaliers at not 
less distances than 24 or 25 feet. It.is compara- | 
tively ill-suited for dwarf-growth; and may, for | 
training on walls or espaliers, be planted in any 
aspect except a southern one. Its fruit is heart- 
shaped, black, and comparatively large; and it 
is equal in quality to Lukeward’s, and superior 
to the Corone. | 

The Red Heart, Bleeding Heart, or Gascoigne 
Cherry, is a powerfully growing tree, well-fitted 
for the orchard, and requiring a large allowance 
of room in a wall or an espalier. Mr. Rogers 
states that a Red Heart cherry-tree, under his 
care at Surrendon, was planted on a north as- 
pect, and yielded little fruit, and that, on his 
training the centre branches over, and down the 
south face of the wall, these soon bore abundant- 
ly, and with a very sensible improvement in the 
quality of the fruit. This variety usually ripens 
its fruit about the beginning of August. The 
fruit is heart-shaped, and large, and has, at one 
end, a small pustular-shaped protuberance; the 
colour is deep red; the pulp is firm, and slightly 
adheres to the drupe; and the juice is rich and 
well-flavoured. 

Harrison’s Heart cherry was introduced to 
Britain, about the beginning of last century, by 


f 


General Harrison. It presents a considerable re- 
semblance to the Biggareau, and possesses the 
same adaptations, and requires the same treat- 
ment ; but it has wider-spreading shoots and more 
indented leaves,—it produces poorer, larger, and 
less highly coloured fruit,—and it is much infe- 
rior both in prolific habit and in general worth. 
Yet its fruit possesses the important recommen- 
dations of being late in ripening, of strongly re- 
sisting the destructive power of wet weather, and 
of having a very fine appearance in the dessert. 
Adam’s Crown Heart cherry is near akin to 
the White Heart. Its tree makes a good stan- 
dard, but is not suited to training; and its fruit 
ripens about the middle of July, and has delicate 
pulp, and abundant and agreeable juice—Church- 
ill’s Heart cherry makes a hardy and handsome 


| standard, and is well-adapted to the orchard. Its 
_ fruit has a bright red to the sun and a pure yellow 


to the shade; and its pulp is firm, and juice good 
but scanty.—The Spanish Heart cherry is an in- 
different or even bad variety, with yellow fruit. 
—The Amber Heart cherry is an old variety, 
found principally in old orchards, somewhat ten- 
der in habit and an indifferent bearer, but 
prized for the fine amber colour and good-eating 
properties of its fruit. 

The Purple Griotte or Early Purple Guigne 
cherry is both the earliest and the best of the 
early varieties. It was accidentally introduced, 
in 1822, from Geneva, as one of a collection 
named Griotte de Chaux. It ripens even earlier 
than the Early May cherry, and is superior to it 
in both the size and the quality of its fruit ; and, 
on these accounts, it has been regarded as a 
great acquisition to the British garden and or- 
chard. When the Purple Griotte, the Karly 
May, and the May Duke are grown in similar 
situations, the Purple Grivtte is in full perfec- 
tion when the Early May is barely ripe, and 
when the May Duke is quite green; and, in gen- 
eral, the Purple Griotte may be regarded as a 
fortnight earlier than the May Duke, and as 
quite equal to it in quality. The fruit of the 
Purple Griotte is compressed, somewhat heart- 
shaped, and of a good size; its footstalks are 
long, moderately thick, and well set in an almost 
round cavity; its colour is a shining dark pur- 
ple; its pulp is purplish, and tolerably soft and 
tender; and its juice is abundant, sweet, and 
richly-flavoured. When this variety is grown 
upon a south wall, it begins to produce fruit for 
use in the end of May. 

All the varieties of garden and orchard cherry- 
tree are usually propagated by budding or graft- 
ing, upon stocks of the wild black cherry. Stocks 
of this kind shoot more strongly, and have a 
sturdier habit and a longer duration than those 
of any other kind; and therefore are usually 


preferred. Cherries for sowing may be gathered. 


and sown as soon as ripe; or their drupes may 
be preserved in sand throughout the winter, and 
sown in spring. The seed-bed should consist of 
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light sandy earth. When the seedlings arise, 
they must be weeded; and if the weather be 
dry, they ought to be watered. In October of the 
second autumn after sowing, the young plants 
should be removed to a nursery-bed of good, 
fresh, well-worked earth, in an open situation, 
and planted in rows three feet from row to row, 
and one foot from plant to plant. In the act of 
transplanting, the roots should be carefully taken 
up, and judiciously thinned; and if they indi- 
cate a tendency to expend their strength down- 
ward, their central stem may be shortened, to 
induce it to send out lateral growths. 

Plants which readily establish themselves in 
the nursery-bed are usually ready to be budded 
for dwarfs in the second year after transplant- 
ing, but not for standards till the fourth year. 
Most of the varieties of good cherry-trees require 
to be budded at nearly six feet from the ground ; 
and hence—unless their graft itself should be 
trained upward as part of the future stem—they 
can seldom if ever be budded upon stocks which |. 
have stood less than four years in the nursery- 
bed. Budding is usually performed in summer; 
and, when it fails, it is repeated in the following 
spring. When the bud shoots in summer, and 
is in risk of damage from storms, it may be pro- 
tected by a soft-binding of bass or any similar 
material; and in the beginning of March, every 
successful plant must be headed off about six 
inches above the bud. Hither in the following 
autumn, or after the lapse of another year, the 
plants may be removed to their final situation ; 
but, at the time of transplanting, they ought to 
have their roots judiciously pruned, but must 
not by any means be headed. The proper dis- 
tances for both standards and espalier-trees have 
already been sufficiently indicated. 

The best soil for most varieties of cherry-trees 
is a light, dry, sandy loam, incumbent upon ir- 
retentive or well-drained strata. Hither great 
richness of earth, or the presence of more than a 
very moderate degree of manurial matter, forces 
the trees into rank growth, gives them a pletho- 
ric habit, and impairs or renders positively coarse 
the quality of their fruit. A frequent top-dress- 
ing of soot operates very serviceably by its gra- 
dual, regular, and abundant transmutation into 
carbonic acid gas, or rather by the consequent 
action of this gas in affording carbonaceous ali- 
ment to the trees, and especially in killing all 
sorts of injurious insects, whether on the ground 
or on the trees. Fumigation with tobacco smoke, 
syringing with tobacco water, and washing with 
strong lime water, are requisite for destroying 
aphides whenever these exist in such swarms as 
to make a copious discharge of honeydew. See 
the articles ApHis and Honryprw. Whenever a 
tree exudes sap, and forms an exterior gummy 
secretion, the affected part should be lopped off, 
and the wound covered with grafting clay.— 
Miller’s Gardener's Dictionary.—Loudon’s Hortus 
Britannicus—Rogers’ Fruit Cultivator —The Po- 
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mological Magazine—Watson’s Forester’s Manual. | also popularly given to a curious, twining, tropi- 
—The Gardener's Magazine—Marshall on Plant- | cal annual of the heartseed genus, Cardiospermum 


ing—The Magazine of Domestic Economy —Niec- 
ol’s Planter’s Kalendar. 

CHERRY (Winter), —botanically Physalis. 
A genus of plants of the nightshade tribe. The 
common or officinal species, Physalis Alkekengi, 
is a hardy, perennial-rooted herb. It grows na- 
turally in Spain and Italy, but was introduced 
to Britain about the middle of the 16th century, 
and has ever since been cultivated in our gar- 
dens. Its roots, if unrestrained, creep to a great 
distance ; its stems are numerous, and rise to the 
height of 12 or 14 inches; its leaves are dark 
green, and stand on long footstalks, but are very 
variously shaped, some being angular and ob- 
tuse, and others oblong and acute; its flowers 
are produced on slender footstalks from the wings 
of the stems, have a white colour, and appear 


from July till September ; and its fruit are round 


berries about the size of small cherries, soft, 
pulpy, full of flat kidney-shaped seeds, and en- 
closed in an inflated husk or bladder. The husk 
is at first green, but afterwards becomes red, 
opens, and discloses the cherry-like fruit; and 
during this latter process, or at the period of au- 
tumnal ripening, the plant has a very pretty 
appearance. The berry has slightly diuretic pro- 
perties, and has been used in medicine.—Jac- 
quin’s species, Physalis Jacquint, is a hardy, yel- 
low-flowered, perennial-rooted, North American 
herb, of about the same height as the preceding 
| species. It ranks as an esculent.—The Peruvian 
species, Physalis Peruviana, is a greenhouse, ever- 
green, South American undershrub. Its stem 
grows 18 inches high; its flowers are white, and 
bloom from April till October; and its fruit is 
so far relished as to give the plant the status of 
a fruit-shrub.—The eatable species, Physalis edu- 
fis, is an evergreen, tropical, yellow-flowered, 
two-feet-high herb of South America; and is 
cultivated, in its native country, as an eséffesit, 
—The flexuose species, Physalis flexuosa, is an 
evergreen, Indian, undershrub; and was intro- 
duced to Britain about the middle of last cen- 
tury. It grows two feet high, and carries green- 
ish-yellow flowers in July and August. Its root 
is supposed by the Hindoo physicians to possess 
cooling, deobstruent, and diuretic properties — 
The somniferous species, P. somnifera, is an ever- 
green, two-feet-high, undershrub from Mexico. 
—The frutescent and the awned species, P. frw- 
tescens and P. aristata, are evergreen, poisonous, 
yellow-flowered shrubs, of five feet in height, the 
former from Spain, and the latter from the Ca- 
naries.—The arborescent species, P. arborescens, 
is an ornamental, evergreen, yellow-flowered un- 
| dershrub of the Cape of Good Hope——Upwards 

of thirty other species are known to botanists; 
and about twenty of these have been introduced 
to Britain; but scarcely any of them challenge 
attention, and the greater number are weedy, 
hardy, annuals.—The name of winter cherry is 


Halicacabum. Its leaves are broad, lanceolated, 
and subdivided, and are used on the Malabar 
coast for pulmonic complaints; and its root is 
mucilaginous and somewhat nauseous, and is 
used, in many parts of India, as an aperient and 
an antibilious medicine. ) 

CHERVIL, —botanically Cherophyllum. <A 
genus of herbaceous plants, of the umbelliferous 
family. The cultivated species, Cherophyllum 
sativum—called by Linneeus Scandix cerefolium, 
and by some of theymost recent remodellers of 
systematic botany.A nithgiscus sativa—is a hardy, 
native annual of, Great Britain. It grows wild 
on banks, hedges, and: waste grounds; and has 
long been cultivated in gardens, as an aromatic, 
pot, and salad herb. Its stem rises to the height 
of about 20 inches; its flowers are white and 
bitter ; and its seeds are smooth, furrowed, and 
comparatively large. It soon runs to seed, and, 
when wanted for more than a week or two, re- 
quires to be sown in long-succession. Jt may be 
sown from April till September, for summer and 
autumn use; and, in the latter part of autumn, 
to stand through the winter. The only full or 
even sure crops of it are those sown in autumn, 
from newly ripened seed. It is not fastidious as 
to soil, and may be raised in drills of from 6 to 
9 inches asunder. It was much used for culinary 


‘purposes by the ancients, and continues to be 


extensively used in salads by the French and in 
soups by the Dutch; but it is now comparatively 
little used in Britain. Some poisonous umbel- 


liferous plants are very apt to be mistaken for | 


it; so that no chervil should be used but such 
as is specially cultivated. | 


The wood or wild species, Cherophyllum syl- |. 


vestre—now sometimes called Anthriscus sylves- 
trisand popularly smooth cow parsley—is a per- 
6 anial’rooted herbaceous weed of British hedges, 
orchards, and pastures. Its root is fusiform and 
somewhat milky; its stem is striated, and about 
3 feet high; and its flowers are snowy white, 
and bloom in May and June, and are a fine na- 
tural ornament of our hedges and the margins 
of our fields. The whole plant has an agreeable 
flavour, somewhat like that of carrots, and is 
eaten by rabbits, asses, cows, and other animals, 
and serves both to please the human eye with its 
beauty, and to prove to the farmer the fertility 
of the soil on which it grows; yet, economically 
viewed, it is altogether a weed, and ought to be 
exterminated from every pasture-field in spring. 
—The giddy species, Cherophyllum temulum, is a 
biennial, white-flowered, three-feet-high weed of 
the same situations as the preceding species.— 
Four hardy, perennial-rooted, herbaceous species, 
the fine-leaved from the south of Europe, the 
aromatic from Germany, and the Canadian and 


Clayton’s from North America, are sometimes 


grown in our gardens as ornamental plants. Up- 
wards of 20 other species are known to botan- 


= 


| called anticor. 
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ists, and most of these have been introduced to 
Britain; but all are devoid of interest.—A bien- 
nial species of the carrot genus, Daucus gingidi- 
um, is also popularly called chervil. 

CHERVIL (Roven). See Anruriscvs, 

CHESNUT. See Cuustnut-TREE. 

CHESSEL. See CuEnsz-Var. 

CHEST. The large bony cavity of the upper 
part of an animal’s body, formed by the back- 
bone, the ribs, and the breast-bone, and contain- 
ing the heart, the lungs, and some other organs. 
—A chest is also any kind of box for household 
or permanent use. 

CHEST-FOUNDER. A disease in the pecto- 
ral muscles of horses. It indicates itself by such 
stiffness in moving as cannot be referable to the 
feet; it consists in inflammatory action, swell- 
ing, sensitiveness to the touch, and sometimes 
considerable fever; it seems to be occasioned by 
exposure to cold, riding against a very cold wind, 
too much confinement to the stable, or the im- 
proper treatment of inflammation between the 


_ ribs; and it is closely akin, both in its pathology 


and in its method of cure, to the chest-disease 
See the article Anticon. The 
proper internal remedies are attenuants, soft 
pectorals, gentle purges, and bleeding ; and the 
best external appliances are rowelling, warm em- 
brocations, warm clothing, and comfortable sta- 
bling. 

CHESTNUT. See Cuxsryut-TREEr. 

CHESTNUT (Horse). See Aiscuus. 

CHESTNUT-HORSE. A horse principally 
or wholly of a chestnut colour. This colour in 


| horses is usually reckoned an original or simple 


one; yet it comprises several varieties of tint, 


| from light to dark,—each prevailing tint fre- 


quently comprises two or more shades,—and 
some of the tints are sometimes extensively super- 
seded by markings of white. In a tint of several 
shades, the individual hairs, rather than spots 
or parts, exhibit the existing diversity ; and in 
tints intermediate between bright and very dark, 


the hairs appear as if gilded toward their points, 


and in consequence produce an aggregate effect of 
the nature of lustrous brilliance. In many coarse- 
bred, light-coloured chestnut horses, the whole 
face is white ; and in a large proportion of all kinds 
of light chestnut horses, the legs, feet, tail, and 
mane are much marked with white. Whiteness 
in the feet in any chestnuts is reckoned a defor- 
mity; and whiteness in the tail or in the mane 
is reckoned an eminent beauty. Dark-coloured 
chestnut horses are often quite uniform in colour, 


and, as a class, are much more free from mark- 


ings than the light-coloured. Dark chestnuts 
have, in many instances, a fiery temperament, 
and in general are more subject to contraction in 
the feet than any other kind of horses; and light 
chestnuts, in a considerable proportion of in- 
stances, have less than an average strength of 
constitution. 


CHESTNUT-TREE,—hotanically Castanea. A 


ane | 
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genus of fruit, ornamental, and timber trees, of 
the amentaceous tribe. The common species, 
sweet chestnut or Spanish chestnut, Castanea 
vesca — formerly called Fagus castanea — grows 
wild in the woods of England, and of several 
other countries of Europe. The fact of its being 
indigenous in England has frequently been ques- 
tioned ; but seems to be placed beyond all rea- 
sonable doubt by the comparatively abundant 
occurrence of it in the roofing of very old houses. 
Had not the chestnut-tree grown wild and 
plentifully in England ten or twelve centuries 
ago, its timber must have been imported in 
such profusion as could not have failed to be 
noticed in history, and at so extravagant a price 
as must have proved its importers to be both 
surpassingly foolish and lavishly rich. In. open 
situations, it throws out large spreading arms, 
and forms a magnificently strong-featured out- 
line; and in close or somewhat crowded situa- 
tions, it soars aloft with a stem as clean and 
straight as an arrow, to a great height. “The 
Spanish chestnut,” remarks Sir Thomas Dick 
Lauder, “is perhaps the noblest tree in our Span- 
ish sylva. In all countries, as well as in this, it 
has exceeded the oak both in height and magni- 
tude; and certainly it is not a whit behind that 
recognised ‘monarch of our woods.’” If not the 
noblest of our forest trees, it at least belongs to 
the first rank; and when planted on suitable 
soil in a proper situation, and with a due atten- 
tion to grouping and exterior effect, it is a most 
picturesque object, and contributes a powerful 
element to the beauties of the park, or the 
achievements of landscape-gardening. Its mean 
height, in quite ordinary circumstances, is not | 
less than about 50 feet. Its leaves are long, 
rather large, strongly marked with nerves, and 
of a dark and somewhat glossy appearance in 
summer, but change to a yellow hue in autumn. 
@s male flower has a naked amentum, a naked | 
calyx, . n&a five-petalled corolla, and appears in 
May’: ay June; and its female flower has a mu- | 
ricate, five or six leaved calyx, and no corolla. 
Its seeds or nuts are ovate, and three-sided; and | 
every three of them are enclosed in a roundish | 
capsule, covered with soft spines. 
A numerous and good specimen of the Spanish | 
chestnut as grown in Britain, occurs in asomewhat 
long avenue at Aberuchill Castle, in Strathearn, in | 
Perthshire. Trees of it flank both sides of this | 
avenue; and all are of large size and fine appear- 
ance, averaging from 10 to 12 feet in girth, and | 
from 50 to 60 feet in height. Remarkably fine 
specimens occur on the banks of the Tamer in 
Cornwall, on the estate of Buckland, and in several 
places in Kent. The largest and oldest Spanish 
chestnut known in Britain is one in Lord Ducie’s 
park at Totworth, in Gloucestershire: this tree 
is said by Bradley to have been styled, in 1150, 
the great chestnut of Totworth, and by the his- 
torian of Gloucestershire to have been tradition- 
ally reported as older than the reign of King 


—_——$_— 


794 


John; and it is reported by Bradley to have had 
in his day a girth of 51 feet at two yards from 
the ground, and by Sir Robert Atkins to have 
had a girth of 57 feet. Mr. Marshall, however, 
both denies the accuracy of these measurements 
of it, and asserts it to be, not one tree, but two 
trees. Brydone, during his tour through Sicily, 
measured the remnants of a celebrated chestnut- 
tree, standing at the foot of Mount Attna, and 
called Castagne de Cento Cavilla, and found them 
to have a girth of 204 feet! 

Coppices of common chestnut are of compara- 
tively great value, affording an excellent produce 
every ten or twelve years for hop-poles, hoops, 
and all kinds of yelastic props and handles. 
Chestnut underwood in a favourable climate and 
on good soil, rarely fails to yield fair profit; and 
lines and belts of young chestnuts for shelter 


| combine their immediate advantage with a large 


amount of final utility. The wood of young 
chestnuts serves better for gate-posts or for any 
other purpose which involves constant contact 
with the ground, than any other kind of wood 


_ except yew and larch. Older chestnut timber is 
| preferable to elm as a substitute for oak, and has 
_ sometimes been lauded as a good succedaneum 
_ for the coarser kinds of mahogany in the making 
of furniture. 


For some uses, particularly for 
door-jambs, window-frames, and several other 
objects of house-carpentry, it is nearly equal to 
oak ; but for beams, rafters, and other objects 


_ destined to bear great loads of variable weight, 


it has a certain deceitful brittleness which ren- 
ders it quite unfit, and occasionally not a little 
dangerous. \Cask staves of chestnut possess the 


_ double recommendation of not being liable to 


shrink, and of not imparting a foreign colour to 
liquors which the casks may contain. 

The nuts of the Spanish chestnut-tree, as grown 
in Britain, seldom attain any tolerable degree of 
perfection. Some nurserymen have introduced 


| early and prime varieties from the south of Eu- 


rope, and have subjected them to the most pow- 
erful and approved methods of cultivation, in the 
sanguine but rather forlorn hope of converting 
them into valuable fruit-trees. The principal 
esculent use of British nuts is the same inglori- 
ous yet important one as that of acorns,—the 
feeding of swine. Foreign nuts, however, pos- 
sess much economical value as an article of 
human food; and, in some instances, they are 
dried, preserved for a comparatively long period, 
and baked into bread. “In the Cevennes,” says 
Mr. Cadell, “ the inhabitants have a process of 
kiln-drying them, so that they will keep good for 
two or three years. The process consists in ex- 
posing the chestnuts, on the floor of a kiln, to 
the smoke of a smothered wood fire. The heat 
is applied gently, so as to make the internal 
moisture transpire through the husk of the 
chestnut. The fire is kept gentle for two or 
three days, and then is gradually increased dur- 
ing nine or ten days. The chestnuts are then 
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turned with a shovel, and the fire is continued 
till they are ready. This is known by taking 
out a few and thrashing them; if they quit their 
inner skin, they are done. The chestnuts are 
then put in a bag, and thrashed with sticks, to 


separate the external and internal husk. If the | 


husks are left on, as is practised in the Limousin, 
the chestnuts become black, by imbibing from the 
husk the empyreumatic oil of the wood smoke, 
and do not keep so well.” 

The chestnut-tree thrives in sandy or gravelly 
soils, in any sheltered or mild situation ; it pros- 
pers still more, and often attains its noblest con- 
dition, in rich sandy loam; and it usually does 
best of all in very rich loam, or in friable clay, 
upon thoroughly porous substrata. The small 
nuts of English growth serve quite as well for 
raising either timber or ornamental trees, as 
seeds procured from abroad. But when foreign 
seeds are preferred, they ought to be preserved 
in sand, and put to the test in water. The nuts 
should be put in the ground in February, at four 
inches distance from one another, with their eye 
uppermost, in drills four inches deep, and twelve 
inches asunder. The seedlings must be kept 
thoroughly weeded; they may remain two years 
in the. seed-bed ; they may be transplanted in 
February, but will do better to be transplanted 
in October; they should, at transplantation, have 
their tap-root shortened, and be placed in rows 
at a foot from plant to plant, and a yard from 
row to row; and they may remain in the nur- 
sery-bed, the stronger during three years, and 
the weaker during four. Seedlings are liable to 


have crooked stems; but when they are trans- 


planted into their final situation, and have 
ample room and abundant air, they become 
straight. 


Any one sowing of chestnuts, even though all | 


the nuts sown were from one tree, will produce 
some plants with fruit or leaves observably dif- 
ferent from those of the normal chestnut tree. 


Most of such varieties are slight and fugitive; | 
but some, produced in former times, are so well | 


defined as to look almost like distinct species, 
and, for the sake of either ornamental features 
or the properties of their fruit, are preserved and 
propagated by inarching and grafting. In many 
countries in which the trees are cultivated for 
their fruit, scions of plants bearing the largest 
and fairest fruit are grafted upon stocks raised 
from nuts; but most of such plants are defective 
in ornamental character, and all are very poor or 
totally useless as timber trees. In our own 
country, six well defined varieties are commonly 
raised in the public nurseries as ornamental 
trees;—the fern-leaved or asplenium-leaved, C. 
asplenifolia, heterophylla, salicifolia, or laciniata ; 
the American, C. Americana, the smooth-leaved 
or shining-leaved, C. glabra or C. foliis lucidis ; 
the spiral, C. cochleata ; the glaucous-leaved, C. 
glauca ; and the variegated-leaved or gold-striped, 
C. varvegata or OC. foliis awreis, All these varie- 


| 


| 
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ties, particularly the fern-leaved, the shining- 
leaved, and the variegated-leaved, are highly or- 
namental.. The American differs little from the 
English ; and ranks much higher for utility than 
for ornament. It flourishes on gravelly soils on 
the sides of mountains, in Georgia, in the Caro- 
linas, and in other parts of North America, up 
to the 44th parallel of northern latitude. Its 
nuts are smaller and sweeter than those of the 


| Spanish chestnut of Kurope; and are sold, in 


great plenty, in the markets of Baltimore, Phil- 
adelphia, and New York. The timber also is 
equal in quality to that of the European tree. 
The dwarf or chinquapin chestnut, Castanea 
pumila, is a native of North America, and was 
introduced to Britain at the close of the 17th 
century. It is a mere shrub of from 9 to 14 feet 
in height; and is remarkable for the beauty of 
its foliage and the smallness of its fruit. Its 


_ stem is covered with a brown-coloured bark, and 


divides into several branches near the top; its 
leaves are oval-spear-shaped and acutely serrated, 
and are somewhat hoary below; its flowers have 
a greenish-yellow colour, and grow in the form 


_ of slender knotted catkins ; and its nuts are 
_ small, but seldom ripen in England. This spe- 
| cles is propagated from foreign seeds, and thrives 
| best in a moist soil and shady situation The 


Chinese species, Castanea chinensis, is a deciduous 
timber-tree of about the same height as the com- 
mon Spanish species.—The Indian species, Cas- 
tanea Indica, was introduced to Britain from In- 
dia in 1827, and is a tender evergreen tree, of 
about 40 feet in height—WMemoirs of the Caledo- 
nian Horticultural Society —Loudon’s Works.— 
Strutt’s Sylva Britannica —Gilpin’s Forest Scenery. 
—Rogers’ Fruit Cultivator.—Watson’s Forester’s 
Manual.— Hunier’s Georgical Essays.—Marshall 
on Planting—Miller’s Dictionary.— Knowledge 
Society’s Ornamental Planting. — 5 
CHEVIOT SHEEP. See Suzrp. 
CHEWING-BALL. An antiquated medicinal 


appliance for restoring the appetite of an infirm 
or sickly horse. 


It was a compound of tonic and 
aromatic substances wrapped in a piece of linen 
cloth, and fastened to the horse’s mouth or to the 
bit of his bridle, that he might prolongedly chew 
it in the stable or upon the road. 
CHEWING THE OUD. See Rumrnartion. 
CHICKASAW PLUM. See Cumrry. 
CHICKENS. See Pouurry. 
CHICKLING-VETCH,—botanically Lathyrus 
Sativus. A hardy, annual, climbing, herbaceous, 
leguminous, agricultural plant, of the sweet-pea 
genus. It is a native of the south of Europe, 
and was introduced to Britain in 1640. It has 
been the topic of great diversity and violent col- 
lision of opinion; and is regarded by some per- 
Sons as a noxious and even poisonous weed, and 
by others as a valuable, nutritious, agricultural 
plant. Duvernoy denounced it as causing rigidity 
of the limbs, delirium, and other appalling effects, 
and George, Duke of Wurtemberg, in 1671, as well 


etinum. 
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as several of his successors, forbade it to be culti- 
vated. But the farmers of some parts of the con- 
tinent, and particularly those of some of the pro- 
vinces of France, still extensively raise it, not only 
as green fodder for horses and cattle, but also for 
using its seeds in their own soups, and for grind- 
ing them in mixture with grain to be given as 
food to hogs and poultry, and baked into bread 
for man. The plant climbs and seeks support in 
the manner of garden pease and sweet pease ; its 
stem usually attains a height of between 3 and 4 
feet; its leaves are small and gramineous; its 
flowers are numerous, solitary, about half the 
size of those of the garden pea, and either blue, 
white, or intermediate colour according to the 


variety ; its pods are about an inch and a half in ~ 


length, and three-quarters of an inch in breadth, 
flattened, and furnished with two wing-like ap- 
pendages along the back; and its seeds are irre- 
gularly shaped, flattened, brownish in colour, 


and somewhat agreeable in taste—The everlast- | 


ing pea, Lathyrus latifoliws, and some other spe- 
cies of Lathyrus, have sometimes been called 
chickling-vetches. 


CHICK-PEA,—botanically Cicer. A hardy, 


annual, herbaceous, agricultural plant, of the | 


vetch division of the leguminous family. It con- 
stitutes a genus of itself, and takes for its specific 
name, popularly ram’s head, and botanically ar7- 
It grows wild in the south of Europe, 
the north of Africa, and the west of Asia, and 


was introduced to Britain about the middle of | 


the 16th century. Several stems grow from each 
seed, and are hairy, and about 18 inches high; 
its leaves are long, pinnate, and greyish; its leaf- 


lets are small, roundish, and serrated,and amount, | 
in each leaf, to 7, 8, or 9 pairs and a terminating | 


odd one; its flowers are small, and stand on long 
footstalks, and are white, red, or purple, accord- 
ing to the variety; its pods are short, hairy, and 


| two-seeded ; and its seeds are about the size of 


common pease, but have a little protuberance on 
one side. 


England. 


CHICKWEED. A numerous and diversified | 


group of low herbaceous plants, partly economical, 


but chiefly weedy. Chickweed is one of the most | 


loosely and extensively applied of all the names of 


popular botany ; and, though generally understood | 


to refer par excellence to the abundant and con- 
stantly-flowering annual weed, Stellaria media, it 
is currently used to designate so many species 
and even genera as to be almost meaningless and 
bewildering. Most of the species of stellaria are 
indifferently called chickweed and stitchwort ; 
all the species of alsine are commonly called 
chickweed ; the cucubalus plant and some of the 


species of silene are sometimes called chickweed ; | 


all the species of cerastium are usually called 


mouse-ear chickweed; the two species of trien- | 


talis are sometimes called winter-green chick- 


This plant is much cultivated in Spain, | 
and is held in high esteem as a leguminous escu- | 
lent; but it is too tender for field cultivation in | 


795 || 


————-{ 


| September. 


796 CHILOCHLOA. 


weed ; several species of veronica are sometimes 


CHIMOPHILA. 


are liable to smoke, and fire-places in upper sto- 


called speedwell chickweed ; two species of are- | ries are, therefore, more apt to smoke than those 


naria are called respectively sea chickweed and 
plantain-leaved chickweed; the umbellated spe- 
cies of holosteum is called umbelliferous chick- 
weed ; and both of the species of montia are usu- 
ally called water chickweed. See the articles 
Sritcuwort, Atsrne, CAMPION, CatcHFriy, Mouss- 
Ear CHICKWEED, WINTER-GREEN, SPEEDWELL, 
Sanpwort, Horostrum, and Montta. 
CHILOCHLOA. A genus of hardy grasses, of 
the canary-grass tribe. The name is formed 
from two words which signify fodder-grass; but 
it is by no means appropriate. Boehmer’s species, 
C. Behmert, formerly called Phleum Behmeri, is an 
annual weed of the plains of England, grows 
about 20 inches high, and flowers from July till 
The rough species, C. aspera, for- 
merly called Phlewm paniculatum, is an annual 
weed of the heathy grounds of England, and 
grows to the height of 12 or 14 inches. The sand 


| species, C. arenaria, formerly called Phalaris are- 
| naria, is an annual weed of the sea-coasts of 


England, and grows to the height of 6 or 8 inches. 
Two species, the one perennial, the other annual, 
but neither of any moment, have been introduced 
from Austria and the Caucasian mountains. 
CHIMNEY. How far the Greek and Roman 
architects were acquainted with the construction 
of chimneys, is a matter of dispute. No traces 
of such works have been discovered in the houses 
of Pompeii, and Vitruvius gives no rules for 
erecting them. The first certain notice of chim- 
neys, as we now build them, is believed to be 
that contained in an inscription at Venice over 
the principal gate of the Scuola Grande di Sta. 
Maria della Carita, which states that, in 1347, a 
great many chimneys were thrown down by an 
earthquake. Chimneys require much attention, 
to make them secure and prevent their smoking, 
so great an annoyance to domestic comfort. It 
seems, at present, to be acknowledged, that it is 
much better to exclude the cold damp air from 
the flues, by narrowing the aperture at the top, 
than to give a larger vent to the smoke, at the 
risk of admitting a quantity of air to rush down 
the flue. For this reason, chimney-pots are of 
great use. In Prussia, where the architectural 
police is strict, great attention is paid to the 
erection of chimneys, and to the regular sweep- 
ing of them, the chimney-sweepers being bound 
to sweep the chimneys of a certain number of 
streets within a regular time; and, though the 
interference of a police in subjects of domestic 
economy is a delicate matter, the numerous fires 
which take place from the careless construction 
of chimneys, seem to make some public super- 
vision of their security desirable. The longer a 
chimney is, the more perfect is its draught, be- 
cause the tendency of the smoke to draw up- 
wards is in proportion to the different weight of 


‘| the column of air included in a chimney and an 
| equal column of external air. 


Short chimneys 


in the lower ones. Two flues in the same chim- 
ney should not communicate with each other 
short of the top. Some chimneys, in large estab- 
lishments, are very remarkable for their size. 
CHIMONANTHUS. A genus of ornamental 
shrubs, of the Calycanthus tribe. The fragrant spe- 
cies, Chimonanthus fragrans—formerly called Caly- 
canthus precozx—is a native of China and Japan, 
and was introduced to Britain in 1766. It isa 
deciduous shrub, of about 8 or 10 feet in height, 
and blooms from December till February. It is 
usually esteemed tender; but it has been found, 
on fair trial, to be at least as hardy as the peach- 
tree. It is one of the most fragrant and delight- 
ful of plants; and is trebly welcome in conse- 
quence of diffusing its odours during the coldest 
and gloomiest season of the year. It richly de- 
serves a place on any wall of sufficient warmth 
for the peach-tree, or in the conservatory or the 
greenhouse. A very elegant bouquet for the 
breakfast table in winter consists of a few flowers 
of chimonanthus, one or two camellias, and a few 
sprigs of myrtle.—Three varieties of it are in cul- | 
tivation, C. f. grandiflorus, C. f. luteus, and C. f.. 
parviflorus,—the first tall in the plant as well as 
large in the flower, and the second and third of 
comparatively recent introduction. Two other > 
species are known to botanists. The name Chi- 
monanthus signifies “ winter-flower.” 
CHIMOPHILA. A genus of hardy, evergreen, 
medicinal herbs, of the heath tribe. The corym- 
bose-flowered species, Chimophila corymbosa, for- 
merly called Pyrola umbellata, is a native of Si- 
beria, northern Europe, and most parts of North 
America, and was introduced to Britain about 
the middle of last century. It possesses consider- 
able relationship, both botanical and medicinal, 
to the bear’s grape or creeping arbutus, Arcto-— 
staphylos Uva Urst. Its root is woody and creep- 
ing; its stems are ascending, and grow to the 
height of 6 or 8 inches; its leaves are evergreen 
and coriaceous; and its flowers stand on small 
footstalks, and have a cream colour edged with 
purple, and appear in June. This plant has a 
pungently aromatic taste, and has diuretic, tonic, 
astringent, antiseptic, and antifebrile properties. 
It has long been in reputation among the Amer- 
ican Indians as a remedy for fever and rheuma- 
tism ; it was successfully used, during the revo- 
lutionary war of America, in cases of typhus 
fever; it has been used with good effect, by some - 
of our own most distinguished physicians, in 
cases of dropsy; and it was recently admitted to 
a recognised and established place among our ma- 
teria medica. “Pyrola umbellata,” says Dr. 
Thomson, “is diuretic and tonic. It has been 
given successfully in ascites, after digitalis and 
other diuretics had failed; and has also proved 
serviceable in acute rheumatism, intermittents, 
and other diseases assuming an intermittent type. 


It produces an agreeable sensation in the sto- 
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mach soon after it is swallowed, increases the 
appetite, and acts powerfully on the kidneys.” 
The whole plant, including roots, stems, and 
leaves, dried, cut small, and decocted, is used. 
The spotted-leaved species, Chimophila maculata, 
grows to the same height, has the same medici- 
nal properties, and was introduced to Britain 
about the same period as the corymbose-flowered 
species; but it is readily distinguished by the 
whiteness of its flowers. 
CHINA-ASTER,—botanically Callistemma. A 
genus of hardy, elegant, annual flowering-plants, 
of the composite family. The garden species, 
Callistemma hortense, formerly called Aster chinen- 
sis, is a native of China, and was introduced 
thence to Britainin 1731. It usually has a height 
of about 20 inches, and blooms from July till the 
time of wintry frost. It ranks as a florist’s plant, 
and is everywhere cultivated as one of the con- 
spicuous beauties of the flower-garden. Its 
flowers are, in a large proportion of instances, 
more or less double; and they possess a very 
large disc, and appear like greatly magnified 
double daisies. Six well established varieties 
are recognised in systematic botany,—the normal 
plant, the red, the white, the variegated, the 


‘short-flowered, and the double; and while all are 


more or less variegated, the three last are emi- 
nently so, and the three first have as their pre- 
vailing colour respectively blue, red, and white. 
Seeds may be sown either on a hotbed very early 
in spring, or on a warm border in the latter part 
of April; andthe young plants, as soon as they have 
acquired five or six leaves, should be pricked out 
into beds or border-rows, and placed at distances 
from one another of about six inches. Two great 
defects characterize the China-aster, and occasion 
it to be totally disesteemed by fastidious florists, 
—the coarseness of its conformation, or want of 
delicacy in its texture, and the staring, hungry, 
vacant appearance of its single flowers.—The 
Indian species, Callistemma indica, formerly call- 
ed Aster indicus, was introduced to Britain in 
1820. It attains only two-thirds the height of 
the Chinese species, but competes with it in 
beauty, and resembles its normal plant in the 
colour of the flowers. The name callistemma 
signifies “the handsomest crown,” and alludes 
to the elegance of the large, expanded circular 
corolla. 

CHINA-ROSE. See Ross. 

CHINE. The spine of a horse, or ridge of a 
horse’s back; also the part of a hog’s carcase, 
containing the spine. | 

CHINEFELLON. Acute yheumatism in the 
loins of an ox, attended or followed by low fever. 

CHINESE-TREE. See Paony. 

CHINKED-CHINE. See Ancryzosrs. 

CHINQUAPIN. See Curstnut-TREE. 


CHIOCOCCA. See SnowBERRy. 
CHIONANTHUS. See Frince-TREE. 
CHIPPING. A virulent disease of the stomach 
It usually occurs when 


and bowels of chickens. 
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the birds are three or four weeks old, and seems 
to be occasioned by indigestion, or by exposure 
to cold and wet. A chicken affected with it en- 
sconces in a corner, contracts itself into a lump- 
ish posture, expands or lifts erect all its feathers, 
utters a short and lugubrious chirp, refuses to 
eat, rapidly loses flesh, and, if unattended to, 
very speedily dies. The disease, in its earlier 
stages, is curable; but, when fully established, is 
always fatal. Chickens affected with it should 
be kept warm, gently purged, and fed with good 
thick gruel while ill, and with split grits when 
convalescent. ; 
CHIRITA. A genus of ornamental plants, of 
the gesneria tribe. The Chinese species, C. sin- 
ensis, was recently introduced from China by the 
London Horticultural Society. It is a dwarf, 
herbaceous, greenhouse plant, with very much of 
both the appearance and the habit of a gloxinia. 
Its leaves are large, oblong, almost oval, and 
hairy, and sit close to the soil; and its flowers 
rise in twos or threes, on short stems just above 
the foliage, are shaped nearly like the flowers of 
gloxinia or foxglove, and have a beautiful soft 
lilac colour, with a white throat. The plant is 
very easily cultivated in the cool part of a stove. 
CHIRONIA. A genus of ornamental, ever- 
green, Cape-of-Good-Hope undershrubs, of the gen- 
tian tribe. About a dozen species have been intro- 
duced to Britain; and a few others are known to 
botanists. The height of the introduced species 
varies from 1 foot to 34 feet; and the colour of 
the flowers of two is yellow, of one white, and of 
the others red or purple. The root of one of the 
best known is fibrous, and spreading: the stems 
are round, slightly ligneous, and of very soft 
texture; the branches proceed from all sides, and 
grow erect; the leaves are succulent, and an 
inch or more long, and the eighth part of an inch 
broad; and the flowers are produced at the ends 
of the branches, and have a tubulous form, but 
expand at the top like the flowers of periwinkle. 
CHIVES, or Crves,—botanically Allium schen- 
oprasum. A small, hardy, esculent, bulbous- 
rooted perennial plant, of the onion genus. It 
grows in close tufty bunches, to the height of 6 
or 7 inches, and carries inconspicuous flesh-col- 
oured flowers in May and June. It is found wild 
in the meadows and pastures of England; and is 
allowed a place, sometimes an unduly prominent 
one, in kitchen and cottage gardens. Its leaves 
and bulbous roots, but particularly the former, 
are used in salads, soups, and for the various | 
other purposes to which either young or full- 
grown onions are applied; and they are much 
esteemed on account at once of the delicacy of 
their flavour, the easiness of their cultivation, 
and the earliness and length of time of their 
being in season. Chives are propagated by sim- 
ple division of the tufts in which they grow; and 
they afterwards need no other culture than to be 
kept free from weeds. They may be propagated 
at any time between the end of January and the 
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early part of June, but succeed best when pro- 


pagated in March; and they may be re-propa- 
gated throughout a corresponding range of time 
in autumn. In propagating and transplanting, 
eight or nine plants or bulbs may be put into 
each dibble-hole, and the dibble-holes may be 
about nine inches asunder ; andin gathering the 
plants for use, the leaves, as long as they con- 
tinue green, may, time after time, be shorn away 
near the surface of the ground, or the roots may, 
after the decay of the leaves, be taken up and 
placed in a store-room. 

CHIZZLE. Bran, or the husky portion of 
ground wheat. 

CHLORA. See Yutiow-wort. 

CHLORANTHUS. A small genus of ever- 
green, tropical plants, constituting the natural 
order Chloranthez or Chloranthacez. They are 
allied to the peppers, and are distinguished from 
the orders nearest them by their jointed-stems 
and their opposite leaves and intermediate sti- 
pules, Four species are known to botanists ; 
and three of these have been introduced to Bri- 
tain. The officinal species, Chloranthus officina- 
dis, is a very powerful stimulant; but neither 


this species nor any other possesses any horticul- 


tural interest. 

CHLORINE. The discovery of this gas was 
made in 1770, by Scheele, and named, by its dis- 
coverer, dephlogisticated marine acid. The term 
dephlogisticated had exactly the same import as 
that of oxygenated, soon afterwards introduced 
by Lavoisier. From its peculiar yellowish-green 
colour, the appellation of chlorine has been given 
to it. 

Chlorine gas is obtained by the action of mu- 
riatic acid on the peroxide of manganese. The 
most convenient method of preparing it is by 
mixing concentrated muriatic acid, contained in 
a glass flask, with half its weight of finely-pow- 
dered peroxide of manganese. On,the applica- 
tion of a moderate heat, the gas is evolved, and 
should be collected in inverted glass bottles, fill- 
ed with warm water. In order to comprehend 
the theory of this process, it must be premised 
that muriatic acid consists of chloride of hydro- 
gen. The peroxide of manganese is composed of 
manganese and oxygen. When these compounds 
react on one another, the peroxide of manganese 
gives up a portion of its oxygen to the hydrogen 
of the muriatic acid, in consequence of which 
water is generated, and chlorine (the other in- 
gredient in muriatic acid) is liberated. The 
method which is employed in the arts, and which 
is the most economical, is the following :—Three 
parts of common salt (muriate of soda) are inti- 
mately mingled with one of the peroxide of man- 
ganese, and to this mixture two parts of sulphuric 
acid, diluted with an equal weight of water, are 
then added. By the action of sulphuric acid on 
the muriate of soda, muriatic acid is disengaged, 


| which reacts, as before explained, upon the per- 


oxide of manganese; so that, instead of adding 
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muriatic acid directly to the manganese, the | 
materials for forming it are employed. 

Chlorine is gaseous under a common atmo- 
spheric pressure. It is twice and a half heavier 
than atmospheric air, or its specific gravity is 
2:5. The gas has a yellowish-green colour. Of 
all the gases, it is the most insupportable in its | 
action on the lungs. When pure, it occasions 
immediate death if an animal is immersed in it ; 


and even when largely diluted with common air, 
it cannot be respired with safety. It occasions | 
a severe sense of stricture at the breast, which 
renders it impossible to make a full inspiration. 
This continues for a considerable time after it 
has been inspired, and has often produced a per- 
manently injurious effect. When thoroughly 
dried, by exposure to fused chloride of calcium, 
it suffers no change, though cooled to 40°. When 
prepared over water, however, so as to contain a 
quantity of aqueous vapour, it condenses on the | 
sides of the vessel even at a temperature of 40°; | 
and, if surrounded by snow or ice, it shoots into | 
acicular crystals of a bright-yellow colour, and 
sometimes two inches in length, which remain | 
attached to the sides of the vessel. This solid is | 
a hydrate of chlorine, and, when heated to 50°, 
it melts into a yellowish oily fluid. Chlorine is | 
absorbed by water, in a quantity which increases 
as the temperature diminishes. At 50°, the 
water takes up about twice its volume. The so- | 
lution has a yellowish-green colour, and its odour | 
is that of the gas itself. Its taste is rather styp- | 
tic than sour, and the liquid, like the gas, has | 
the property of destroying the vegetable colours. 
Hence it may be employed in bleaching. It is 
not changed by a boiling temperature. Solution 
of chlorine is decomposed, however, by exposure 
to the solar light; the chlorine attracts hydrogen 
from the water, forming muriatic acid, which re- 
mains dissolved, and pure oxygen is disengaged. 
Chlorine gas supports the combustion of a num- 
ber of inflammable substances. A lighted taper 
burns in it, though feebly, with a red flame ; 
phosphorus takes fire when immersed in it; and | 
a number of the metals, as antimony, arsenic, 
copper, and others, if introduced into it in leaves 
or filings, burn spontaneously. Potassium and 
sodium burn vividly in it. In these cases, the 
inflammable or metallic substances are believed 
simply to unite with the chlorine. Chlorine 
combines with many of these bases in more than 
one proportion. When in one proportion, the 
compound is called a chloride; when in two, a 
bi-chloride, or a deuto-chloride, &. Whenever a 
metallic chloride, which is soluble in water, is 
thrown into that fluid, it is conceived to be in- 
stantly converted into a muriate; the water 
present is decomposed, its oxygen goes to the 
metallic base, and its hydrogen to the chlorine, 
and a muriate of an alkali, earth, or metallic ox- 
ide, is formed. Thus common salt, when dry, is 
a chloride of sodium: it is no salt, containing 
neither acid nor alkali, but, whenever it is dis- 


|| freed from this, it does not destroy the colour of 
| dry litmus paper. 


_ matter: the chlorine attracts the hydrogen of 


| by changing its constitution, alters its relation 


_ applied this agency of chlorine to the process of 


thread or cloth to the action of the gas itself; 


_ water, being more economical, was afterwards 
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solved in water, it is immediately transformed 
into a salt; the sodium attracts oxygen and be- 
comes soda, and the chlorine takes hydrogen and 
becomes muriatic acid, and muriate of soda ex- 
ists in the solution. When any of the compounds 
of chlorine, with inflammable substances or me- 
tals, are subjected to the action of a galvanic 
apparatus sufficiently powerful to decompose 
them, the chlorine is always evolved at the posi- 
tive pole of the battery, and the base at the ne- 
gative pole. In this respect, and in its power of 
supporting combustion, chlorine is analogous to 
oxygen. 

One of the most important chemical proper- 
ties of chlorine is displayed in its action on the 
vegetable colours. Many of them it entirely 


| destroys; and even those which are the most 


deep and permanent, such as the colour of indigo, 
it renders faint, and changes to a light yellow or 
brown. This agency is exerted by it, both in its 
gaseous and its liquid form. The presence of 
water is, however, necessary to this. Hence, 
when the gas destroys colour, it must, probably, 
be enabled so to do by the hygrometric water it 
contains. It is accordingly found, that, when 


The destruction of colour 
appears to be owing to the communication of the 
oxygen of the water present to the colouring 


the water to form muriatic acid, and the evolved 
oxygen unites with the colouring matter, and, 
to light, so that the tint disappears. Berthollet 
bleaching, and with such success as to have 
entirely changed the manipulations of that art. 


The method of using it has been successively im- 
proved. It consisted, at first, in subjecting the 


but the effect, in this way, was unequally pro- 
duced, and the strength and texture were some- 
times injured. It was then applied, condensed 
by water, and in acertain state of dilution. The 
thread, or cloth, was prepared as in the old me- 
thod of bleaching, by boiling first in water, and 
then in alkaline lye; it was then immersed in 
the diluted chlorine: this alternate application 
of alkali and chlorine was continued until the 
colour was discharged. The offensive, suffocat- 
ing odour of the gas rendered this mode of using 
it, however, scarcely practicable: the odour was 
found to be removed by condensing the chlorine 
by a weak solution of potash: lime, diffused in 


substituted. Under all these forms, the chlorine, 
by decomposing water, and causing oxygen to be 
imparted to the colouring matter, weakens or 
discharges the colour, and the colouring matter 
appears to be rendered more soluble in the al- 
kaline solution, alternately applied, and of course 
more easily extracted by its action. More lately, 
a compound of chlorine and lime has been em- 


in water, forms the bleaching liquor now com- 


is then repeatedly washed with a solution of 


ployed, prepared by exposing slacked lime to || 
chlorine gas: the gas is quickly absorbed, and || 
the chloride of lime, as it is called, being dissolved 


monly employed, and which possesses many ad- 
vantages. In using it, the coloured cloth is 
first steeped in warm water to clean it, and 


caustic potash, so diluted that it cannot injure 
the texture of the cloth, and which is thrown 
upon it by a pump; the cloth is then washed | 
and steeped in a very weak solution of chlo- 
ride of lime, again washed, acted on by a boil- 
ing lye as before, and again steeped in the 
solution; and these operations are performed 
alternately several times. The cloth is lastly 
immersed in very dilute sulphuric acid, which 
gives it a pure white colour; after which it is 
washed and dried. Chloride of magnesia has 
been substituted, with great advantage, for that 
of lime, in whitening cloth for calico printing; 
the cloth, when lime is used, retaining a little of || 
it, which, in the subsequent operation of clearing 
by immersion in weak sulphuric acid, forms sul- || 
phate of lime, which remains, and affects the 
colours when it is dyed; while the sulphate of 
magnesia is so soluble, that it is entirely removed. 
Chloride of alumine has been employed to dis- 
charge the colour of the Turkey-red dye, which 
resists the action of other chlorides, and is only 
discharged by chlorine gas, by an operation very 
injurious to the workmen. 

Another important application of chlorine gas 
is that of destroying or neutralizing contagion. 
Acid vapours, sulphurous acid in particular, under 
the form of the fumes of burning sulphur, had 
often been employed for that purpose; but chlo- 
rine, from the facility with which it decomposes 
the different compound gases that contain the || 
elements of vegetable and animal matter, and || 
which may be supposed to constitute noxious ef- 
fluvia, is superior to any other agent, and is now 
universally employed for the purposes of fumiga- 
tion. It is the only agent which can administer 
relief in cases of asphyxia from sulphureted hy- 
drogen ; and it has been found useful, among such 
persons as are obliged to frequent places where 
contagious effluvia are constantly developed, to || 
bathe the hands and arms with its solution. 

The chloride of lime has, for some years past, 
been very generally and most successfully intro- 
duced to the stable, the cow-house, and the farm- 
yard, both as a disinfectant and as a’specific for 
putrid diseases, Youatt, in each of his great || 
works, speaks very highly of its value to the far- || 
rier and the farmer; and Clater, in his ‘ Cattle 
Doctor,’ says respecting it, “In the malignant 
diseases of cattle, it is exceedingly useful as a lo- 
tion, and almost equally so given internally when | 
the disease is beginning to assume a putrid char- || 
acter; but its great value consists in its freeing 
the stable and the cow-house and the harness 
from infection of every kind. If they are thor- 


ase 


800 


oughly washed and scoured with it, there is an 
end to all danger, whatever may have been the 
disease. The farmer and the veterinary surgeon 
will soon appreciate its value in this respect, and 
never be without it. It is best kept in the form 
of powder in a closed jar. Half an ounce of it 
dissolved in a quart of water will give sufficient 
efficacy to the fluid as a wash; one drachm to 
the same quantity of water will be sufficient 
when it is given as a drink.” The chief sores, 
distempers, and diseased conditions of cattle in 
which it has been proved to be efficacious, are, in 
external application, garget, blain, foul, slough- 
ing ulcers, and the foetor after abortion, and, in 
internal exhibition, diarrhoea, dysentery, and 
malignant epizootics.—Chloride of soda, though 
hitherto little known in veterinary practice, pro- 
bably excels chloride of lime both as a disinfec- 
tant and as a remedy; but it is liable to be con- 
founded in name with chloride of sodium, or com- 
mon salt, and ought to be known under its full 
designation of chloruret of oxide of sodium. Mr. 
Alcock, speaking of this liquid, says, “It has 
been shown to possess the valuable property of 
destroying the most putrid effluvia arising from 
animal substances, even when these effluvia are 
diffused to a considerable extent in the surround- 
ing atmosphere: it has also the property, when 
applied to the substances giving off these effluvia, 
of arresting or destroying the progress of putre- 
faction. Not only does it possess this power with 
regard to dead and detached animal substances, 
but in those distressing forms of disease in which 
a part or parts of the living human body become 
dead and putrid, whilst yet attached to the con- 
tiguous tissues which preserve their vitality, it 
has the inestimable power of speedily ameliorat- 
ing this most loathsome condition, by destroying 
the putrid odour emanating from the dead por- 
tions; and it, moreover, generally arrests the fur- 
ther progress of decomposition, and promotes the 
more speedy separation of the dead parts from the 
living, than can be obtained by ordinary means. 
It very often is capable of changing the nature of 
malignant, corroding, and destructive sores, into 
the condition of simple ulcers: in many ulcers 
not malignant, it is capable of greatly hastening 
the cure. In short, though not an infallible re- 
medy, it is capable, under the guidance of medi- 
cal and surgical skill, sound judgment and expe- 
rience, of alleviating and often of totally remov- 
ing, some of the most distressing and loathsome 
diseases to’which animals are liable.” A writer 
in the Veterinarian adds to this testimony of 
Mr. Alcock, “ We have used chloride of soda with 
manifest advantage in a case of fistulous withers, 
the putrid stage of distemper in dogs, and ulcer- 
ations of their lips and gums. A French veter- 
inary surgeon, M. Lard, in the spring of 1805, 
cured a glandered horse with it; and another 
military veterinary surgeon, M. Etienne, was 
most successful in arresting the progress of sev- 
eral diseases among the troop-horses at the bar- 
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racks of Moulins. The bad forage and situation 
of this place subjected the horses to attacks of 
glanders and farcy. Every attempt to arrest 
these maladies proved abortive, until M. Etienne 
used the chloride of soda. He diluted the solu- 
tion of the chloride with twenty-four times its 
weight of water, and bathed the ulcers with it, 
and injected it into the nostrils. The defluxion 
rapidly decreased, and in thirty-five days the ani- 
mals returned to their work. The usual means 
of treating these diseases were continued at the 
same time, but these were perfectly ineffectual 
before the chloride was used.”—The chloride of 
sodium, or common salt, is universally known as 
a substance of great and manifold economical 
value; and it possesses, in addition to its com- 
mon adaptations, some properties of peculiar 
worth to the farmer. See the article Satz. 
Chlorine gas is proposed by Mr. Youatt as pro- 
bably an available and effective agent for de- 
stroying worms in the bronchial tubes of cattle. 

Chlorine, united with hydrogen, forms an im- 
portant compound, called murzatic, or hydrochlo- 
ric acid gas. See Murtatic Actp. With oxygen, 
it gives rise to four distinct compounds, which 
are remarkable for the feeble attraction of their 
constituent elements, notwithstanding the strong 
affinity of oxygen and chlorine for most elemen- 
tary substances. These compounds are never 
met with in nature. Indeed, they cannot be 
formed by the direct combination of their con- 
stituents; and their decomposition is effected by 
the slightest causes. Notwithstanding this, their 
union is always regulated by the law of definite 
proportions, as appears from the following tabu- 
lar view, illustrative of their composition, 


Chlorine. Oxygen. 
Protoxide of chlorine, 36 8 
Peroxide of chlorine, 36 32 
Chlorie acid, . : A 4 36 40 
Perchloric acid, . 36 56 


Chlorine forms, along with nitrogen, one of the 
most explosive compounds yet known, and was 
the cause of serious accidents to M. Dulong, its 
discoverer, and afterwards to Sir H. Davy. The 
chloride of nitrogen is formed from the action of 
chlorine on some salt of ammonia, chlorine and 
nitrogen being incapable of uniting, when pre- 
sented to each other in their gaseous form. Its 
formation is owing to the decomposition of am- 
monia (a compound of hydrogen and nitrogen) 
by chlorine. The hydrogen of the ammonia 
unites with chlorine, and forms muriatic acid; 
while the nitrogen of the ammonia, being pre- 
sented in its nascent state to chlorine, dissolved 
in the solution, enters into combination with it. 
The chloride of nitrogen has a specific gravity of 
1°653; it does not congeal by the intense cold 
produced by a mixture of snow and salt. Ata 
temperature between 200° and 212°, it explodes ; 
and mere contact with most substances of a com- 
bustible nature causes detonation at common 
temperatures. The products of the explosion are 
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chlorine and nitrogen. Three distinct compounds | 


of chlorine and carbon have of late been made 
known by Faraday; but for an account of these, 
as well as of the chlorides of sulphur and of phos- 
phorus, and the chloro-carbonic acid gas, the reader 
is referred to the larger treatises on chemistry. 

CHLORIS. A genus of grasses, forming the 
type of the larger portion of the subterminally 
spiked division of the gramineous family. All 
the species are exotics, and a large proportion 
are tender; nearly twenty have been introduced 
to Britain, and about a dozen more are known to 
botanists. All the introduced species have a 
handsome appearance; they vary in height from 
6 to 15 inches; the greater number are annuals ; 
and about one half are hardy.. 

CHLOROPHYLLE. The green colouring mat- 
ter of the leaves and cuticle of plants. It is ob- 
tained by bruising and pressing leaves, washing 
off their proper juices, treating the residue with 
alcohol, and evaporating the alcoholic mixture to 
dryness. It appears to be closely akin in consti- 
tution to wax. It is soluble in ether, alcohol, 
oil, or alkali; it is first softened, and next de- 
composed, by heat; it is partly soluble in the 
acetic, sulphuric, and hydrochloric acids, but is 
precipitated from solution in them by the adding 
of water; and it is saponified by alkalies, and 
bleached by light, chlorine, or the acids. Not 
more than about 100 grains of it are supposed 
by Berzelius to be diffused over a tree, and to 
occasion the greenness of all its leaves and shoots. 

CHOCOLATE. See Cacao. 

CHOKE. ‘Two species of cherry-tree. The 
northern choke, Cerasus borealis, is a native of 
North America, and was introduced to Britain in 
1822. It usually attains a height of about 20 
feet, and flowers in May and June. The winter 
black choke, Cerasus hyemalis, is also a native of 
North America, and was introduced to Britain in 
1805. It seldom grows taller than 4 or 5 feet. 
and usually flowers in May. Both species are 
deciduous, hardy, and ornamental. 

CHOKING. Obstruction in the gullet by 
unmasticated food. It may occur in any kind 
of domestic animals, but is most frequent in 
cattle, and most dangerous in horses. When 
potatoes, carrots, parsnips, or turnips are given 
to cows or horses, without being so minutely 
sliced as to pass easily down the gullet, some are 
liable to be swallowed with little or no mastica- 
tion, and in consequence to stick fast in the 
throat. The liability is greatly increased if, for 
the purposes of medicine or of improving the con- 
dition, fatty, tarry, or resinous substances, or new- 
laid eggs, have recently been administered. A 
potato, or a very small turnip, or any other 
roundish piece of food, also, has a greater fitness 
to fill the orifice of the throat and to press all 
round upon its sides, and is therefore much more 
dangerous, than a section of a tap-root or any 
other piece of food with angularities and flat 
sides. 
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A choking animal shows symptoms of great 
suffering, stretches and labours its neck to bring 
up the obstructing substance, discharges a pro- 
fusion of saliva, exhibits a convulsive action of 
the respiratory organs, soon suffers distension of 
the abdomen from the accumulation of gas, and, 
if the obstruction be closely fitted to the sides of 
the throat, very speedily dies. Coarse, common 
practice on the farm lifts a cartwhip, a piece of 
stifish rope, or even the handle of a rake, and 
forces or attempts to force the'obstructing body 
down the throat; but this practice, especially in 
rude hands, and more particularly when so rigid 
an instrument as the handle of a rake is used, is 
not a little hazardous, and may inflict very seri- 
ous evil by both strength and obliquity of pres- 
sure. In an extremely bad case, when rapid and 
excessive distension has occurred, the puncturing 
of the rumen may be highly advisable, yet this 
ought, if possible, to be avoided. When the ob- 
struction occurs in the very entrance of the 
throat, it may be removed either by the hand 
alone, or by the hand with the aid of a balling- 
iron; but when it occurs at a great depth down 
the throat, it ought to be treated with both com- 
plication and caution,—first administering half 
a pint of oil to lubricate the passage, and next 
introducing the probang, ascertaining whether 
extraction or forcing-down is likely to be the 
more successful, and making a series of pulls or 
pushings till relief be effected. See the article 
Propane. If the stomach be distended, and the 
obstructing object be forced down, the probang 
should be allowed to remain for a short time to 
facilitate the escape of the accumulated gas. 
When all ordinary methods fail, or when the ob- 
structing object, on being pushed down, sticks 
fast in the thorax, recourse should be had to the 
operation of cutting through the skin into the 
cesophagus; for though this operation is confcss- 
edly perilous, it, in this case, affords a hope, which 
otherwise cannot exist, of saving the animal’s life. 
When the cure of a case of choking has been 
effected, no solid food should be given for several 
days, or till the muscles of the throat have had 
time to recover their tone. 

CHOKO,—botanically Sechiwm. A small genus 
of plants, of the cucumber tribe. The eatable 
species, Sechium edule, formerly called Sicyos edu- 
lis, is a native of the West Indies, and was intro- 
duced to Britain in 1816. It is a weeping, half- 
tender, cultivated annual, of 6 or 7 feet in height; 
and carries a yellow flower in June and July. 
The fruit is used in the West Indies for fattening 
hogs; and the generic name, Sechium, is formed 
from a word which signifies ‘to fatten.’ Two 
other species have been described. 

CHOLESTERINKE. The peculiar chemical prin- 
ciple of biliary concretions in man. _ It very 
closely resembles spermaceti, both in appearance 
and in constitution,—being a white, brittle, adi- 
pocirous solid, of crystalline lamellated structure 
and brilliant lustre; but. it is distinguishable by 
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not being saponifiable with potash, and by re- 
quiring a heat of 278° for its fusion. When 
cholesterine is decomposed by the action of its 
own weight of hot concentrated nitric acid, a 
peculiar substance is deposited, of butyraceous 
odour, slightly styptic taste, and insoluble in 
water, called cholesteric acid. Cholesterine has 
been found also in the biliary concretions of the 
ox, the pig, and the dog. 

CHOREA. A violent convulsive motion in one 
or more muscles of the limbs. It occasionally, 
yet very seldom, occurs in the horse. No cure 
for it is known; but it is not supposed to be at- 
tended or followed by worse effects than tempor- 
ary pain and lameness. 

CHORISPORA. A genus of hardy, annual 
plants, of the cruciferous family. Only four or 
five species are known; but, though closely allied 
to the radish genus, they possess little interest. 
One of them, Chorispora tenella, formerly called 
Raphanus tenellus, is sometimes cultivated as an 
ornamental plant. It was introduced from Siberia 
in 1780; and it grows 6 or 7 inches high, and 
carries a purple flower in June and July. 

CHORIZEMA, or CuHorozema. A genus of 
beautiful, evergreen, New-Holland undershrubs, 
of the sophora division of the pea family. Some 
botanists derive the name from a word signify- 
ing to separate, and refer it to the fact of the 
fruit consisting of two perfectly distinct parts; 
others derive it from the same word, and refer it 
to the free or separated condition of the stamens ; 
and others derive it from two words signifying 
‘dance’ and ‘drink,’ and refer it to the circum- 
stances in which the first plant of the genus was 
discovered. Three fine species, the dwarf, the 
holly-leaved, and the rhomb-leaved, were intro- 
duced to Britdin in 1803; a superb species, C. 
Henchmanii, was introduced in 1824; four beau- 
tiful species, C. triangulare, C. ovatum, C. corda- 
tum, and C. spartiodes, were introduced about 
1830 and 1832 ; and several gorgeous species were 
introduced by seeds in 1836, and the immediately 
following years. The various-leaved species, C. 
varium,—called also C. elegans, and C. latifoliwm, 
was introduced, under the name of the Native 
Pea, from the Swan River in 1837. It has green- 
ish-grey leaves, and splendid racemes of orange 
and crimson flowers; and, from the very first 
sowings, it sported into two or three distinct 
varieties. It grows with much vigour, and is 
readily propagated from cuttings of its half- 
ripened shoots. Dickson’s species, C. Dicksonii, 
was first raised in this country by Messrs. Dick- 
son of Edinburgh, from seeds obtained in 1836 
from the Swan River; and while equal to most 
of the other species in splendour, it excels them 
in the size of its flowers. Most of the chorizemas 
have a height of from 9 to 30 inches; some have 
avery straggling habit of growth, and, apart from 
the singular beauty of their flowers, are awkward 


| and unsightly plants; and one or two are so ut- 


| terly feeble as to succeed best upon such cage- 
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work as is commonly used for Tropceolum trico- 
lorum ; but, as a whole, they have already become 
well-known and highly-prized occupants of the 
greenhouse. | 

CHRISTMAS ROSE,—botanically Helleborus 
Niger. A hardy, ornamental, evergreen, herba- 
ceous plant, of the ranunculus tribe. It grows 
wild in Austria, and in the regions of the Alps 
and the Apennines, and was introduced to Bri- 
tain toward the close of the 16th century. Its 
root consists of many thick, fleshy fibres, which 
spread far into the ground; its leaves consist of 
7 or 8 thick, fleshy, obtuse, slightly-serrated lobes, 
and have their bases joined to the base of the 
flower-stems, and lie close to the ground; the 
flower-stems are naked, rise immediately from 
the roots, and attain a height of about a foot, 
each supporting a single flower; and the flowers 
are large, whitish, and five-petalled, and bloom 
from January till March. The plant takes its 
popular name of Christmas Rose from its habit 
of flowering in winter; it freely blooms in the 
parterre at a time when scarcely another hardy 
herb is fully in flower; it is a common favourite 
in all sorts of flower-gardens, from the most ex- 
tensive to the mere cottage plot; and it is readily 
propagated by separating the roots in autumn. 
A narrow-leaved variety, 7. n. augustifolius, is 
much later in flowering than the normal plant, 
being usually in bloom in March and April. 

CHRIST’S THORN,—botanically Paliurus. A 
small genus of hardy, deciduous, ornamental 
shrubs, of the buckthorn tribe. The common or 
pointed species, Paliurus aculeatus, formerly called 
Rhamnus Paliurus, is a native of Spain, Portugal, 
Italy, Palestine, and other countries bordering 
on the Mediterranean, and was introduced to 
Britain toward the close of the 16th century. It 
usually grows to the height of about 4 or 5 feet, 
but may be trained to an upright stem, so as to 
attain a far greater height, and to send out on 
all sides numerous slender branches. ‘Two sharp 
thorns occur at each joint of the branches,—the 
one straight, upright, and about half an inch 
long, and the other bent backward, and scarcely 
one quarter of an inch long; between the thorns 
is the bud for next year’s shoot; the joints go 
alternately in and out, so as to form at each bud 
an obtuse angle; and the thorns have a reddish 
colour, while the bark of the branches is smooth 
and purplish. The leaves are alternate, oval, 
pale green, and scarcely an inch in length, and 
stand on very short footstalks. The flowers have 
a yellowish colour, are produced in clusters from 
the sides of the young shoots, appear in June and 
July, and, though individually small, exist and 
flourish in such profusion as to make a very good 
show. The fruit is a two-celled nut, covered by 
a membrane or berry. This plant takes its name 
of Christ’s Thorn from the supposition that it 
was the plant of which the crucifiers of the Lord 
of Glory formed his ignominious crown of thorns. 
The word translated “thorns” in the sacred nar- 
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rativeis quite general, and was fitted to designate | tries; and nearly twenty more are known to 


all or any of the numerous thorny plants which 
grow in Palestine; yet the Paliurus aculeatus is 
fully as likely as any of these plants to have fur- 
nished the actual thorns of the crucifixion. Han- 
bury reasons away all doubt from his mind on 
the subject, and with well meant piety concludes, 
“These plants, therefore, should principally have 
a share in those parts of the plantation that are 
more peculiarly designed for religious retirement ; 
for they will prove excellent monitors, and con- 
duce to due reflection on and gratitude to ‘Him 
who hath loved us, and washed us from our sins 
in his own blood.’ ”—The twiggy species, Paliurus 
virgatus, called by some botanists Zezyphus incur- 
vus, is rather taller than the common species, 
blooms in August and September, and was intro- 
duced about 30 years ago from Nepaul. 

CHROMIUM. A simple or undecomposable 
mineral substance, of a metallic nature. It was 
discovered in 1797 by Vauquelin, and received 
the name of Chromium, from a Greek word sig- 
nifying colour, in allusion to its great tendency 
to form coloured compounds. It naturally occurs 
in a beautiful red mineral, the dichromate of lead, 
and in a compound of the oxides of chromium 
and iron, called chromate of iron. It has a yel- 
lowish white colour, and a distinct metallic lustre ; 
it is brittle, easily reduced by heat, and difficult 
of attack by acids; it has a specific gravity of 
something between 5 and 6; and it becomes con- 
verted first into green oxide, and next into chro- 
mic acid, when fused with nitre. The principal 
compounds of chromium are salts of its oxide 
with alkalies, salts of its acid with alkalies and 
metals, three fluorides of chromium, a sulphuret, 
and a phosphuret. One of the salts of its acid, 
chromate of lead, has a rich yellow colour, and is 
of great importance and extensive use in the arts 
of painting and dyeing. 

CHRYSALIS. The pupa of a lepidopterous 
insect. Every larva of a butterfly or a moth, or in 
other phrase, every caterpillar, becomes a chry- 
salis before arriving at its final condition. See the 
articles CATERPILLAR and Burturriy. A chry- 
salis is at first very soft, but afterwards hardens ; 
and it then sinks into a torpid condition, and re- 
mains in it till the time arrives for its transfor- 
mation. Its period of duration, in each species, 
varies according to the state of the temperature, 
or the mildness of the weather, being retarded by 
cold, and accelerated by heat. When the insect 
has all ceased to be chrysalis, or all attained to 
be moth or butterfly, except the skin or envelop- 
ing sheath, it bursts from this integument, and 
emerges feeble and languid, with crumpled wings, 
but speedily becomes active and excursive, re- 
taining not a vestige of either the torpor or the 
outward form of its chrysalis condition. 

CHRYSANTHEMUM. A genus of ornamental 
plants, of the chamomile division of the composite 
family. Two species grow wild in Britain; about 
thirty have been introduced from foreign coun- 


botanists. Three species, the pinnatifid, the 
anomalous, and the rooting, are white-flowered, 
greenhouse undershrubs from Spain and Madeira ; 
two, the tripartite and the Chinese, are herbace- 
ous evergreens, with various-coloured flowers ; 
three are hardy annuals, and two hardy peren- 


nials, with yellow flowers; and all the others are 
hardy herbs, either annual, evergreen, or peren- 
, nial-rooted, with white flowers. 


But almost all 
the practical interest of the genus, whether for 
its annoyances or for its attractions, is concen- 
trated in the two indigenous species and the 
Chinese species. 

The corn chrysanthemum, C. segetum, is one of 
the best known, most conspicuous, and most 
annoying weeds of the corn fields of Britain. It 
is a prevalent and abundant yellow-flowered an- 
nual ; and is known, in general popular language, 
as corn marigold,—in Kent, as yellow-bottle,—in 
Norfolk, as budland,—in the midland counties of 
England, as golds or gowls,—in the north of Eng- 
land, as goldens and gules,—and in Scotland, 
as gule, gules, gule-gowans, and yellow-gowans. 
Its root is tapering and fibrous; its stem is 
round, stiff, ramose, and from 18 to 26 inches 
high; its leaves are bluish- green, long, very 
broad, narrowest at the base, and deeply in- 
dented at the sides; and its flowers are yellow 
and brilliant, have a broad, open disc, and bloom 
from June till August. An old method of sub- 
duing this troublesome though showy weed, was 
to manure the land in autumn, to lay it out to 
summer fallow, and to harrow it about five days 
after sowing; but at once the easiest, the most 
economical, and the most successful method of 
attempting its extermination is to pull it up or 
cut it down by hand as soon as it comes into 
flower. 

The ox-eye daisy, Chrysanthemum leucanthe- 
mum, is & herbaceous evergreen, quite as gener- 
ally known as the corn chrysanthemum, but 
contributing far more to ornament and utility 
than to mischief. It is called sometimes the 
moor daisy, sometimes the great white ox-eye 
maudlinwort, and sometimes simply ox-eye. It 
abounds in our pastures and grass fields, and by 
the sides of our by-roads and less frequented 
public-roads; and is often a conspicuous and 
pleasant feature of the concluding part of sum- 
mer. Its root is woody, tough, branched, and 
profusely fibrous; its stem is erect, about two 
feet high, and sometimes simple, sometimes 
branched ; its radical leaves are obovate, stalked, 
and deep green; its other leaves are oblong, ob- 
tuse, cut, pinnatifid at the base, and sessile or 
rather embracing the stem; and its flowers are 
terminal, solitary, large, and open in their form, © 
with yellow disc and brilliant white rays, often 
far excelling in beauty some of the favourites of 
the parterre, and usually blooming in June and 
July. The whole plant is softly herbaceous, 
and slightly but not agreeably aromatic; and 
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when it grows on meadows or among the artifi- 
cial grasses, it forms part of the hay crop. 

The Chinese chrysanthemum, C. sinense, was 
introduced to Britain from China first in 1764, 
and afterwards, in numerous varieties, through- 
out a series of years. In its natural state, how- 
ever, or with character unchanged by cultiva- 
tion, it seems never to have been introduced ; for 
though many varieties, quite distinct from one 
another, have been imported, all were purchased 
from the Chinese traders, in the markets of 
Macao. It is a herbaceous evergreen, of usually 
about 4 feet in height; its leaves are bluish- 
green, broad, deeply and sharply serrated and 
lacerated; and its flowers, in general, consist of 
large, matty, circular adjustments of ligulate 
florets,—these, in the numerous varieties, being 
of almost every colour except blue, and frequently 
combining, in one variety, a showy and imposing 
mixture of colours. This plant engages much of 
the attention of florists, and generally occupies a 
large place in tolerable collections of flowering 
plants; yet it has a coarse, rank, lanky appear- 


| ance in vegetation, and possesses little or no 


delicacy and very rarely any good form in its 
flowers, and owes its power of pleasing partly to 
the mere colour of its flowers, and principally to 
its habit of flowering throughout a period of the 
year when almost all other conspicuously flower- 
ing plants are deep in the sleep of winter. In 
its native country, it blooms from the beginning 
of November till the end of February or the mid- 
dle of March; and in spite of all artificial appli- 
ances to modify or alter its habits, it stubbornly 
adheres to this season of flowering in Britain. 
While azaleas, camellias, magnolias, and other 
Chinese winter-flowering plants can, by proper 
artificial treatment, be either greatly retarded or 
greatly accelerated in showing bloom, the Chi- 
nese chrysanthemum, whether situated in the 
greenhouse or in the open ground, and whether 
raised from seeds, from layers, or from cuttings, 
completes the annual cycle of its secretions at 


‘exactly one period, and commences its attempts 


to bloom in the early part of December. But 
this physiological peculiarity, while insuring for 
florists a profusion of showy flowers in a mild or 
open winter, sometimes occasions their sad dis- 
appointment, and puts their appliances of pro- 
tection grievously at fault, under an early com- 
mencement of severe frost. 

The varieties of Chinese chrysanthemums in 


cultivation even twenty years ago were exceed- 


ingly numerous; and they have since been greatly 
multiplied by importations and hybridizements. 
A classified list of the older and best known sorts, 
in the Transactions of the London Horticultural 
Society, distributes them into four groups,— 
plants having large and showy flowers and re- 
quiring protection, quite hardy plants with large 
and showy flowers, scantily - flowering plants 
with large and showy flowers, and plants which, 


from either the lateness or the smallness of their 
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flowers, are not deserving of cultivation. The 
varieties which have large and showy flowers 
but require protection, are the superb white, the 
paper white, the sulphur yellow, the golden yel- 
low, the curled lilac, the curled blush, the semi- 
double quilled pink, the starry purple, the early 
crimson, the pale-flamed yellow, the tasselated 
white, the semidouble quilled white, the quilled 
flamed yellow, the tasselated lilac, the large lilac, 
the blush ranunculus-flowered, the brown purple, 
the two-coloured red, and the pale buff; the 
quite hardy varieties with large and showy 
flowers are the quilled white, the superb-clustered 
yellow, the changeable white, the tasselated yel- 
low, the golden lotus- flowered, Park’s small yellow, 
the rose or pink, the purple, the buff or orange, 
the small yellow, the early blush, the pale pink, 
the changeable pale buff, and the Spanish brown; 
the scantily-flowering varieties. with large and 
showy flowers are the semidouble quilled orange, 
the expanded light purple, the large quilled 
orange, the quilled light purple, and the two- 
coloured incurved ; and the varieties which, from 
either the lateness or the smallness of their 
flowers, do not deserve to be cultivated, are the 
double Indian white, the yellow warratah, the 
Windsor small yellow, the quilled salmon col- 
oured, the semidouble quilled pale orange, the 
late pale purple, the double Indian yellow, the 
late quilled yellow, the quilled yellow, and the 
quilled pink. 

The best soil for Chinese chrysanthemums is a 
mixture of turfy loam and peat, or a mixture of 
ordinary loam and leaf-mould. “When they have 
advanced in growth considerably, and got lanky 
before they show their bloom, the top three joints 
must be taken off; and, with the aid of bottom- 
heat, under a hand-glass, shaded from the sun, 
these tops may be struck rather rapidly. When 
potted out, they may be placed upon some hard 
floor out of doors, where the worms cannot get 
through into the pots, and there left to grow 
themselves up to the blooming point; they will 
be found very dwarf, and may be shifted from 
their first to their second pots, and removed 
under a frame, or into the greenhouse, to perfect 
their flowers. The old roots, or rather old stools, 
may be turned out into the open ground to grow 
stock for propagation, or perfect their flowers as 
garden or border ornaments. The depriving them 
of their tops makes them push side shoots, which 
bloom in a late season, or which may be again 
taken off and struck. After blooming, the plants 
may be cut down completely, and when they 
shoot from the bottom, the plants may be parted, 
to go through the same operation the next year.” 

CHRYSKEIS, or Escuscuotrzta. 
hardy, herbaceous, ornamental plants, of the 
poppy family. This genus was discovered by 
Menzies in Vancouver’s voyage, and might have 


| 


| 


eS 


A genus of | 


been appropriately called Menziesia, had not | 


that name been pre-occupied by a genus of heaths, 
The name Chryseis is borrowed from one of 
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Homer’s beauties, and alludes to the bright gold- 
en colour of the flowers; and the name Esch- 
scholtzia is in honour of the botanist Eschscholtz, 
who accompanied Kotzebue in his voyage round 
the world. The latter of these names, besides 
being almost unpronounceable, was pre-occupied, 
in the milder form of Elsholtzia, by a genus of 
the labiate family, and ought therefore to be dis- 
continued, The Californian species, Chryseis Ca- 
lifornica, was introduced to Britain from Calli- 
fornia in 1826; and two other species, C. crocea 
and C. compacta, have since been introduced from 
the same country. But the three species differ 
from one another only in minute features, and 
possess so nearly a common character as to have 
been very generally regarded as mere varieties. 
All are brilliant, very handsome, and well worthy 
of cultivation; all have a creeping habit, brittle 
stems, and golden-coloured flowers; and all, though 
ranking with some botanists as biennials, and 
with others as tuberous-rooted perennials, are 
capable of as prompt, facile, and hardy cultiva- 
tion, as the least fastidious and most rapidly 
flowering of the common hardy annuals. The 
Californian species is already <o be seen in mul- 
titudes of the smallest class of parterres, and 
well deserves all the popularity it has so rapidly 
attained. The saffron-coloured species is distin- 
guished from the Californian almost solely by 
the tint of its flowers; and the compact species, 
by the comparative smallness of its flowers, and 
by having the segments of its leaves very slightly 
toothed, instead of deeply lobed. 

CHRYSOBALANUS. See Cocoa Pivm. 

CHRYSOCOMA. See Goupytocks. 

CHRYSOPHYLLUM. See Srar-Apptt. 

CHRYSURUS. A small genus of hardy, an- 
nual grasses, of the dog’s-tail-grass tribe. The 
hedgehog species, C. echinatus, grows wild on the 
sandy fields of England. It has a height of 2 or 
24 feet, and flowers in August, but has a weedy 
character. The elegant species, C. elegans, but 
esteemed by some botanists a Cynosurus, was in- 
troduced from the south of Europe in 1816, grows 
a foot high, and has a handsome appearance. 
Two other species are known, and have been in- 
troduced. } 

CHYME, in animal economy. In the process 
of digestion, the food is subjected to a tempera- 
ture usually above 90° of Fahrenheit. It is 
mixed with the gastric juice, a liquor secreted 
by the glands of the stomach, and is made to un- 
dergo a moderate and alternate pressure, by the 
contraction of the stomach itself. It is thus 
converted into a soft, uniform mass, of a greyish 
colour, in which the previous texture or nature 
of the aliment can be no longer distinguished. 
The chyme, as this pulpy mass into which the 
food in the stomach is resolved is termed, passes 
by the pylorus into the intestinal canal, where 
it is mixed with the pancreatic juice and the 
bile, and is still exposed to the same temperature 
and alternating pressure. The thinner parts of 
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it are absorbed by the slender tubes termed the 
lacteals. The liquor thus absorbed is of a white 
colour; it passes through the glands of the me- 
sentery, and is at length conveyed by the thoracic 
duct into the blood. This part of the process is 
termed chylification, and the white liquor thus 
formed chyle. It is an opaque, milky fluid, mild 
to the taste. By standing for some time, one 
part of it coagulates; another portion is coagu- 
lated by heat. ‘The chyle, after mixing with the 
lymph conveyed by the absorbent vessels, is re- 
ceived into the blood, which has returned from 
the extreme vessels, before this passes to the 
heart. All traces of it are very soon lost in the 
blood, as it mixes perfectly with that fluid. It 
is probable, however, that its nature is not im- 
mediately completely altered. The blood passing 
from the heart is conveyed to the lungs, where it 
circulates over a very extensive surface presented 
to the atmospheric air, with the intervention of 
a very thin membrane, which does not prevent 
their mutual action. During this circulation, 
the blood loses a considerable quantity of carbon, 
part of which, it is probable, is derived from the 
imperfectly assimilated chyle, as this, originating 
in part from vegetable matter, must contain car- 
bon in larger proportion than even the blood it- 
self. See the article Nutrition. 

CHURN. A machine for separating the buty- 
raceous matter from cream or milk, and, in con- 
sequence, making butter. Churns are exceed- 
ingly various in size and construction, and con- 
siderably diversified in the kind of power by 
which they are worked, and the manner in which 
that power is applied. 

The plunge-churn worked by hand is the sim- 
plest, and was, for a long time, the most common ; 
but, in almost all dairies except those of mere 
cottages, it has been completely superseded. It 
consists of an upright, wooden, cylindrical vessel ; 
a lid or cover, with a small central aperture ; 
and a long moveable handle, inserted through 
this aperture, and terminating in a circular and 
plentifully perforated board, of a size nearly to 
fit the cylinder, and yet to admit of being freely 
moved up and down among the cream or milk, 
The simple perpendicular motion of the handle, 
playing constantly up and down like a piston, 
abundantly agitates the cream or milk by means 
of the perforated board; but the process is both 
laborious and somewhat tedious. 

The barrel-churn consists of a wide cylinder or 
unbulged barrel, mounted horizontally upon a 
frame ; an axle inserted through the centre of 
the barrel, from end to end; fans or arms, at- 
tached lengthwise to the axle, just broad enough 
to revolve within the barrel, and constituting 
with the axle a kind of fan-wheel; and external 
appliances, principally a toothed-wheel and a fly- 
wheel, for putting and maintaining the fly-wheel 
in revolving motion. A short horizontal handle 
is attached to one of the spokes of the fly-wheel ; 
and a single person, by keeping hold of this and 
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turning the fly-wheel, easily and speedily effects 
a churning.—The box-churn is the same in gene- 
ral construction, in position, and in mode of 
working, as the barrel-churn, but is four-sided 
while the latter is cylindrical—The upright bar- 
rel-churn has a vertical position ; it is provided, 
on the exterior of its upper end, with a small 
cylindrical rope-coil, set in a frame or cross-bar ; 
the rope which plays round the coil passes through 
holes in the sides of the frame or cross-bar, and 
is firmly attached to treadle-boards, which are 
situated close to the churn, and on a level with 
its lower end; and a man, by standing on the 
treadle-boards, and alternating his weight on 
the right foot and on the left, causes the fan- 
wheel to move vertically and rapidly, in a con- 
stant series of alternate directions, and, in con- 
sequence, effects a churning with comparatively 
great ease and speed.—A cradle-churn is shaped 
somewhat like a cradle, but mounted on a wooden 
frame, and provided internally with a grate or 
grates in the centre, to slide in a groove; and it 
is rocked with regular motion, not faster than 
the pendulum of a clock, and serves remarkably 


well for making butter.—An example of the 


American cradle-churn is incidentally noticed as 
follows in Lambert’s Travels through Lower 
Canada and the United States:—‘“ At a farmer’s 
near Lake Champlain, we saw a machine for 
churning butter. It was a kind of half barrel, 
with a place where one of the farmer’s sons sat 
astride as on horseback. The machine, moving 
up and down, answered the double purpose of a 
churn for making butter, and a rocking-horse for 
his children.” : 

In large dairies, or on large farms, churns are 
so constructed and situated as to be worked by 
machinery; and in some cases, this is driven by 
a horse or an ass or by the separate application 
of water-power, and, in other cases, by the same 
power which drives the machinery of a thresh- 
ing-mill or a scutch-mill. The construction of 
| churn generally preferred for working by ma- 

chinery is that of the plunge-churn; it has the 

shape and position of an upright, unbulged bar- 

rel, and may have a capacity of from 40 to 200 

gallons; the perforated board or dasher, for agi- 

tating the cream or milk, is moved up and down 
by a lever; and this is connected with the mo- 
tive machinery and power by means of a shaft 
and crank. Churns of this construction can be 
accommodated to wide gradations in the quan- 
tity of milk, simply by the addition of holes or 
screws for regulating or altering the distance of 
the churn-staff from the centre of the lever. An 
excellent variety of plunge-churn for working 
by machinery is figured and described in Low’s 

Elements of Agriculture ; and models of two 

varieties, the one with a vertical plunge, and the 

other double, square, and with horizontal plunges, 
are shown in the museum of the Highland Society, 
x briefly noticed in its catalogue. 
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mental, climbing, herbaceous, greenhouse plants, 
of the tropceolum tribe. The five-leaved species, 
C. pentaphyllus, called by Lamarck Tropeolum 
pentaphyllum, was first raised in Britain in 1830, 
from seeds obtained from Buenos Ayres. It at- 
tains a height of about 4 or 5 feet, blooms from 
August till October, and has beautifully varie- 
gated flowers of red and green and purple. Its 
flowers differ from those of the tropceolum genus 
in being two-petalled; and its fruit is a juicy 
black berry, somewhat like the Zante grape. The 
generic name, chymocarpus, alludes to the chief 
character of the berry, and signifies “juicy fruit.” 

CIBOULES. See Onton. 

CICCA. A small genus of evergreen, tropical, 
fruit-trees, of the spurge tribe. The two-rowed- 
leaved species, C. disticha, was introduced from 
India toward the close of last century. It usually 
attains a height of about 20 feet. Its flowers are 
green ; and its fruit are about the size of large 
marbles, roundish, acidulous, and well adapted 
for tarts. 

CICER. See Cutcx-Pza. 

CICHORIUM. See Curcory. 

CICUTA. See CowBanz. 

CIDER. See Cypzur. 

CIMICIFUGA. See Bueworz. 

CINDERS. See Asuzs. 

CINERARIA. A large genus of beautifully 
flowering plants, of the jacobea division of the 
composite order. ‘Two species grow wild in Eng- 
land, about 60 species have been introduced from 
foreign countries, and a great number of hybrids 
have been raised by British florists, and are sold 
in our public nurseries. Four or five of the spe- 
cies have one-flowered peduncles, and all the 
others have many-flowered peduncles ; and about 
one-half of the latter are tender, evergreen un- 


dershrubs, of from one foot to four feet in height, | 


with leaves somewhat like those of the avens 
genus,—while the remainder are perennial her- 
baceous plants of from 6 inches to 5 feet in height, 
chiefly deciduous and hardy, and all with leaves 
somewhat like those of coltsfoot. The marsh 
species, C. palustris, grows wild in the marshes 
of England, has a height of about a yard, and 
carries yellow flowers in June and July. The 
entire-leaved species, C. integrifolia, grows wild 
in the chalky pastures of England, has a height 
of 6 or 8 inches, and carries yellow flowers in 
May and June. These two species are strictly 
weeds, but confine themselves to a very limited 
range of soil; and were the most brilliantly 
flowering species of the greenhouse to be hardy 
and diffused enough to grow and cast their 
winged seeds in the open ground, they would 
speedily become as annoying to the farmer as 
thistles or groundsel. The vast majority of the 
Species, in their natural state, are yellow-flowered, 


and have but a shabbily ornamental character, 


only a degree or two superior to that of dande- 
lion; but a few of the choicer species, and very 


many of the hybrids, are, as to mere colour and. 
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tint, the most brilliant and dazzling tenants of 
either the greenhouse or the parterre. Intense 
blue, shaded off to all tints and gradations of 
blue, lilac, and purple,—crimson of all shades, up 
to pale rose,—party-colours of all shades, pure 
white centres, darkish disks, light-coloured disks, 
with many varieties of margin,—all these occur 
in cinerarias, and have combined with nearly 
circular form and with flat and spatulate florets, 
to win for these plants, not only popularity, but 
great multiplicity and prominence. 

The woody species of cineraria are readily pro- 
pagated from cuttings, the herbaceous species by 
division of the roots, and both classes from seeds, 
and by the rooting of the side-shoots. Seed in- 
tended for sowing should be well separated by 
being rubbed in a little sand or dry sifted soil; 
and should be thinly sown, in April or May, in 
boxes, pots, or seed-pans, filled with fine light 
soil, or with a sifted compost of equal parts of 
peat and turfy loam. The boxes, pots, or pans 
should be kept in a frame, and occasionally 
watered. When the seedlings appear, they 
ought, for a few days, to be lightly shaded from 
the sun with a covering of thin calico, white 
paper, or any similar material; when they have 
attained a little size and strength, they should 
be pricked out, and set near the edges of pots; 
and in August or September, they should be 
planted singly in pots, filled one-third with 
crocks and pieces of charcoal, and two-thirds 
with proper soil, and placed in a pit or a dry 
frame, there to stand throughout the winter. 
In early spring, they will begin to flower; and, 
for the sake of their bloom, they may be removed 
to any situation where they are wanted. Seeds 
from these plants will produce improved plants, 
and again seed from the latter will produce plants 
still more improved; but any of the plants, if 
simply earthed up, will speedily form rooted side- 
shoots, which require merely to be separated in 
order to grow and bloom as independent plants. 
When cuttings are used for propagation, they 
should be taken small, and struck in sand under 
a bell-glass. Cinerarias require a very free ven- 
tilation, and are always weakened in organism 
and damaged in bloom by the application of 
forcing heat.—Two herbaceous species of respec- 
tively marigold and centaury are popularly called 
cinerarias ; and a number of species formerly in- 
cluded in the genus cineraria, are now assigned 
to four other genera. 

CINNA. Asmall genus of grasses, of the agros- 
tis tribe. Only two species, and these of small 
interest, are known. The reedy species, C. arun- 
dinacea, was brought from Canada, and grows 
about a yard high. 

CINNABAR. A mineral, composed of one 
equivalent of mercury and two equivalents of 
sulphur. It is heavy, and has a dark red colour; 
but it is sometimes prepared artificially,—and it 
then bears the name of factitious cinnabar, and is 
intimately allied to the well-known beautiful pig- 
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ment, vermilion. Cinnabar is not attacked by 
alkalies or simple acids, but is dissolved and de- 
composed by nitro-muriatic acid. It was for- 
merly administered to horses, in doses of half an 
ounce daily, as an alterative in obstinate coughs 
and thickness of wind; but it has now almost 
ceased to be used by farriers. 
CINQUEFOIL,—botanically Potentilla Reptans. 
A creeping, perennial, herbaceous plant, of the 
rosaceous-flowered tribe. It abounds in meadows 
and pastures, and by the waysides, particularly 
on dry sandy soils, in most districts of Britain. 
Its root is comparatively long and large, and was 
formerly used as an astringent in medicine; its 
stems are round, smooth, reddish, decurrent, and 
stoloniferous, in the manner of those of the straw- 
berry plant; its leaves are long, narrow, and in- 
dented, and are arranged digitatively and five in 
number on each footstalk, so as to give occasion 
to the name of cinquefoil; and its flowers are 
large and bright yellow, stand upon long foot- 
stalks, and appear from June till September. 
The other British species of potentilla, and even 
the whole of that great genus, are sometimes 
called cinquefoil. See the article Pormntiuua. 
CINQUEFOIL (Marsn),—botanically Coma- 
rum. A curious, evergreen, herbaceous plant, of 
the rosaceous-flowered tribe. It was formerly 
ranked among the potentillas; but now consti- 
tutes a genus of itself. It grows wild in our 
spongy bogs and ditches ; its root is creeping and 


| very fibrous; its stems are round, reddish, and 


about 18 inches in height ; and its flowers are an 
inch broad, of a purplish blood colour, and very 
showy, and appear in June and July. 

CIRCULATING SYSTEM. We have stated, in 
our article AnrimAt, that the second characteristic 
peculiar to animals, as distinguished from plants, 
is that of possessing a circulating system. If we 
commence from the arachnides, or spiders, and 
the worms, and then examine all animals higher 
in the scale of creation, it will be found that the 
nutritive fluid circulates through a system of 
cylindrical vessels; and that it only supplies the 
several parts requiring nourishment by means of 
their ramified extremities, or lacteals, through 
which the nutriment is deposited in the places 
requiring sustenance. These vessels, which dis- 
tribute the nutritive fluid or blood to all parts 
of the body, receive the name of arteries. Those, 
on the contrary, are called veins, which restore 
the blood to the centre of the circulating system. 
This motion of the nutritive fluid is sometimes 
performed simply in one circle; often there are 
two circular motions, and even three, if we in- 
clude that of the vena-porte, which collects the 
blood of the intestines, and conveys it to the 
liver. The velocity of its motion is frequently 
assisted by certain fleshy organs called hearts, 
which are placed at some one centre of circula- 
tion, often at both. 

In the vertebrated and red-blooded animals, 
the nutritive fluid, or chyle, leaves the intestines 
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either white or transparent ; and is conveyed into 
the venous system, by means of particular vessels 
called lacteals, where it mixes with the blood. 
Other vessels similar to the lacteals, and compos- 
ing with them one arrangement, called the lym- 
phatic system, convey into the venous system 
those nutritive particles which have either escap- 
ed the lacteals, or have been absorbed through 
the cuticle or outer skin. Before the blood is 
fitted to renovate the substance of the several 
parts of the body, it must receive, from the sur- 
rounding element, through the medium of res- 
piration, that modification which we have al- 
ready noticed. One part of the vessels belonging 
to those animals, which possess a circulating sys- 
tem, is destined to convey the blood to certain 
organs, where it is distributed over a large extent 
of surface, in order that the action of the surround- 
ing element may be the more energetic. When 
the animal is adapted for breathing the air this 
organ is hollow, and called lungs; but when the 
animal only breathes the air dissolved in water, 
the organ projects, and is called branchie, or gills. 
Certain organs of motion are always arranged so 
as to draw the surrounding element either within 
or upon the organ of respiration. 

In animals which do not possess a circulating 
system, the air penetrates into every part of the 
body, through elastic vessels called trachee,; or 
else water acts upon them, either by penetrating, 
in a similar manner, through vessels, or simply 


by being absorbed through the surface of the 


skin. In man, respiration is performed by means 
of the pressure and elastic force of the air, which 
rushes into the lungs, where a vacuum would 
otherwise have been formed by the elevation of 
the ribs, and the depression of the diaphragm. 
Muscular force then expels the air, after the ne- 
cessary purification of the blood existing in the 
lungs has been performed ; and the same actions 
are again repeated. The blood, which was of a 
dark purple colour, while slowly travelling from 
all parts of the hody to the heart, has no sooner 
been purified by yielding its excess of carbonic 
acid to the surrounding air, and by absorbing 
oxygen, than its colour changes into a bright ver- 
milion. In birds, it was necessary to combine 
lungs of small bulk with an extensive aeration of 
the blood; and, accordingly, the blood not only 
passes into the lungs, but through them into 
capacious air cells; from which, by the action of 
the chest, it is again expelled. The lungs thus 
act twice upon the same portion of air. The 
change of the tadpole into the frog is accompa- 
nied by extraordinary alterations in its respira- 
tory organs. In the first, or tadpole state, the 
organs are branchial, in the frog they are pulmo- 
nary. The arrangements are striking and sin- 
gular. 

All respiration must be either aquatic or atmo- 
spheric. In the former case, the respiration is 
said to be cutaneous or branchial, according as it is 
performed through the skin or through gills. On 
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the other hand, atmospheric respiration may be 
either tracheal or pulmonary, according as it is 
performed through the air-tubes called trachez, 
or by means of lungs. 

After the blood has been purified by respira- 
tion, it is fitted to restore the composition of all 
parts of the body, and to execute the function of 
nutrition properly so called. The wonderful pro- 
perty, possessed by the blood, of decomposing it- 
self so as to leave precisely, at each point, those 
particular kinds of particles which are there most 
wanted, constitutes the mysterious essence of 
vegetative life. We lose all traces of the secret 
process by which the restoration of the solids is 
performed, after having arrived at the ramified 
extremities of the arterial canals. But in the 
preparation of fluids we are able to trace appro- 
priate organs, at once varied and complicated. 
Sometimes the minute extremities of the vessels 
are simply distributed over extended surfaces, 


from which the liquid exudes; and sometimes | 


the liquid runs from the bottom of minute cavi- 
ties. But the more general arrangement is, that 
the extremities of the arteries, before changing 
into veins, form particular vessels called capillary, 
which produce the requisite fluid at the exact 
point of union between these two kinds of ves- 
sels. The blood-vessels, by interlacing with the 
capillary vessels which we have just described, 
form certain bodies called conglomerate or secre- 
tory glands. 

With all animals destitute of a circulation, and 
especially with insects, the nutritive fluid bathes 
the solid parts of the body; and each of them 
imbibes those particles necessary for its suste- 
nance. If it become requisite that any particular 
fluid should be secreted, capillary vessels, adapted 
for this purpose, and floating in the nutritive 
fluid, imbibe, through their pores, the elements, 
necessary for the composition of the fluid to be 
secreted. It is thus that the blood continually 
renovates all the component parts of the body, 
and repairs the incessant loss of its particles, re- 
sulting necessarily from the continued exercise 
of the vital functions. The general idea which 
we are able to form of this process is sufficiently 
distinct, although the details of the operations 
performed at each particular point are involved 
in obscurity, from our ignorance of the precise 
chemical composition of each part, and our con- 
sequent inability to determine the exact condi- 
tions necessary for their reproduction. 

CIRSIUM. A large genus of hardy herbaceous 
plants, of the thistle division of the composite 
order, It comprises the greater portion of the 
old genus cnicus or plume-thistle, about a dozen 
species which were formerly included in the ge- 
nus carduus or true thistle, and a large number 
of species peculiarly its own. The total number 
of its species is nearly one hundred; and the 
number of its indigenous species is eight. Some 
of the latter are excessive pests on poor soils and 
badly cultivated lands, and are well and sorrow- 
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CISTERN. 
fully known to many a farmer. See the article 
THISTLE (PLUME.) 

CISTERN. A _ small artificial reservoir of 
water. It is practically the same as a tank, and 
differs only in mode of construction, or even in 
mere name. 

CISSUS. A large genus of tropical, climbing 
plants, of the vine tribe. About eighty species 
have been scientifically described; and upwards 
of one-third of these have been introduced to our 
hothouses. Almost all the species are nearly 
identical with the vine in botanical characters, 
and very closely akin to it in habit; but only a 
few of them have a good appearance, and scarcely 
any are of considerable utility. The small leaves 
and quadrangular stems of Cissus quadrangularis 
—which grows to a height of about 30 feet, and 
was introduced to Britain in 1790—are sometimes 
eaten by the natives of India, and, when dried 
and powdered, are prescribed by the Tamul phy- 
siclans in some diseases of the stomach and 
bowels. 

CISTUS. A genus of beautifully-flowering, 
evergreen shrubs, forming the type of the order 
Cistaceze or Cistineze. This order comprises four 
genera, and has, within the gardens of Britain, 
nearly 200 species. Almost all the species are 
remarkable for the beauty of their flowers ; and 
the greater number are admirably adapted for 
rock-work. They are distinguished from other 
calycose plants, always by their alternate or op- 
posite undivided leaves, and generally by their 
exuding a fragrant resinous secretion, and by 
their having regular flowers with crumpled 
petals. 

About forty species of the cistus genus, besides 
some varieties, have been introduced to Britain; 


and all, for the sake of their handsome, fragrant, 


evergreen foliage, and especially of their elegant 
flowers, are worthy of general and zealous culti- 
vation. Two were brought from the Atlantic 
islands of Africa, and all the others from coun- 
tries bordering on the Mediterranean. All are 
usually called hardy ; but some require the pro- 
tection of mattings, or cold frames,—or, though 
resisting the bad effects of ordinary winters, are 
liable to be destroyed by either a severe or a 
prolonged frost. All thrive best upon rocky 
soil, or in a mixture of sand and peat, or of sand 
and loam; and can be propagated either from 
seeds, by layers, or by cuttings,—the last taken 
off in June or July, and planted under a hand- 
glass. Nearly one-half of the species have rose- 
red or purple flowers, and most of the remainder 
have white flowers, with beautifully purple- 
The flowers 
of some are as large as a medium-sized rose; and 
those of most are strictly ephemeral, or continue 
during only part of a day, but appear in constant 
and profuse succession during the months of 
June and July. Some of the species frequently, 
and all of the species occasionally, bear the popu- 
lar name of rock-rose; and three or four of the 
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most gummiferous, fragrant, and beautifully- 
flowered, particularly C. ladaniferus, C. Ledon, 
C. undulatus, and C. cyprius, are popularly called 
Gum-Cistuses. The gum ladanum of commerce 
is produced by C. ladaniferus and C. Ledon, but 
still more copiously by (. ereticus; and in Can- 
dia, it is scraped from the leaves and stems, by 
means of a kind of leather-toothed or leather- 
thonged rake, called ergatiri. In the time of 
Dioscorides, goats were set to browse upon the 
foliage; and when they had collected the gum 
upon their beards, their owners removed it thence 
by combing. We shall briefly notice four or five 
of the most conspicuous or best known species, 
as specimens of the whole. 

The ladanum-bearing species, C. ladaniferus, 
was introduced to Britain from Spain in the 
third decad of the 17th century. Its stem is 
woody, and has a height of about four feet ; its 
branches are irregularly produced, yet usually 
form the plant into a well-shaped bush; its 
leaves are lanceolate, odoriferous, smooth, and 
finely green above, and veined and whitish be- 
low; and its flowers are very large, very delicate, 
well formed, and beautifully tinted, and are pro- 
duced in plenty all over the shrub. Many varie- 
ties of this species exist, differing from one an- 
other principally in the colour or tinting of their 
flowers; but most of these are referrible to two 
types, the white-flowered and the spotted, or C. 
l. albiflorus and C.l. maculatus, The waved and 
the Cyprus species have sometimes been con- 
founded with the ladanum - bearing species.— 
The poplar-leaved species, C. populifolius, was 
introduced from Spain about the middle of the 
17th century. Its stem has a height of from 3 
to 6 feet; its branches grow irregularly, and are 
covered with a brown bark; its leaves are cor- 
date, pointed, and smooth; and its flowers are 
white and numerous, and grow at the ends and 
sides of the branches.—The bay-leaved species, 
C. laurtfolius, was introduced from Spain in 1731. 
Its stems attain a height of from 4 to 6 feet; its 
leaves are oval, pointed, deep green above, whitish 
below, and, during part of the year, very clammy; 
and its flowers are white, large, numerous, and 
imposing.—The hoary species, C. incanus, was 
introduced from the south of Europe toward the 
close of the 16th century. Its stem has a height 
of from two to four feet, and ramifies into a bushy 
head; its leaves are sessile, rough, hoary, and of 
different shapes and sizes according to the va- 


riety, or even on the same plant; and its flowers | 


have a purple colour, of greater or less intensity 
according to the variety—The Montpelier spe- 
cies, C. monspeliensis, was introduced from the 
south of Europe in 1656. Its stem has a height 
of from two to four feet ; its branches grow num- 
erously from the lower as well as the upper part 
of the stem, and are hairy, tough, and slender ; 
its leaves are sessile, lanceolate, dark green, 
hairy, longitudinally three - veined, and very 
clammy and fragrant; and its flowers are white 
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and numerous, and are produced, on long foot- 
stalks, at the ends of the branches.—The other 
species most commonly cultivated are those de- 


signated appeninus, albidus, grandiflorus, crispus, , 


helianthemum, alpestris, Italicus, algarvensis, laxus, 
proliferus, halimifolius, salvifolius, roseus, mari- 
folius, mutabilis, and surrejanus. 

CITRIC ACID. The peculiar acid of many 
acidulous fruits, particularly of the juice of limes, 
lemons, oranges, and currants. It is believed to 
be the active principle which renders these fruits 
so powerfully antiscorbutic; and it has some- 
times been recommended, in the room of lemon- 
juice, as a preventive of sea-scurvy. It has a 
cooling and grateful effect, as an ingredient in 
drinks; yet it probably acts with most benign 
effect, especially in counteracting the putrefac- 
tive tendency of animal food, when used in its 
natural state of combination with the sugar, mu- 
cilage, and extractive of fruits. It is obtained 
in a separate state by adding finely pulverized 
chalk to lemon-juice, so as to form insoluble 
citrate of lime,—by washing this citrate with 
water, and decomposingly digesting it in diluted 
sulphuric acid,—by infiltrating the liquid from 
the insoluble sulphate of lime,—and by evapo- 
rating the liquid to dryness, so as to drive off all 
the water, and leave the citric acid as a resi- 
duum. The acid crystallizes into large trans- 
‘parent rhomboidal prisms; it consists of four 
equivalents of carbon, four of oxygen, and two of 
hydrogen ; it keeps for any length of time unde- 
composed in dry jars or bottles, but is slowly and 
gradually decomposed when damp or in watery 
solution; and it is convertible into the highly 
poisonous oxalic acid, by the action of nitric acid. 
The principal salts formed by it are the citrates 
of potash, soda, ammonia, magnesia, lime, iron, 
baryta, and strontia; but—excepting the first, 
which is often extemporaneously made in solu- 
tion as an effervescing draught—they are of very 
small importance. 

CITRUL. See CucumBer. 

CITRUS. A very rich and important genus 
of tropical fruit-trees, containing the type of the 
order Aurantiacese. It is distinguished from the 
other genera of this order, by the multitudinous- 
ness and irregularly parcelled combination of its 
stamens, and by the looseness with which the 
leathery rind of its fruit is attached to the en- 
veloped bags of pulp. Fifteen species, besides 
varieties, all ranking as cultivated tropical fruit- 
trees, are enumerated by some botanists; but 
these are referred by other writers to four types 
or specific sources,—all the kinds except these 
four being regarded as either natural varieties or 
artificial hybrids. Full notices of the whole, or 
of the several groups and most important kinds, 
will be found in our articles AURANTIUM, ORANGE, 
Lemon, Crrron, Limr, Manparin, and SHADDOcK. 

CIVES. See Cuives. 

CLARKIA. A small genus of very beautiful, 
hardy, annual plants, of the order Onagrarie. 


CLARY. 


The elegant species, Clarkia elegans, was intro- 
duced from California in 1832. Its stem is erect, 
and between two and three feet high, and sends 
off numerous, erect, twiggy, rounded, glabrous, 
leafy branches ; its leaves are ovate, acute, gla- 
brous, and more or less distinctly toothed, and |! 
stand on short footstalks; and its flowers have 
four equal, spreading, somewhat rhomboidal, 
clawed, and deep rose-coloured petals, stand out 
horizontally, are quite sessile, and bloom from 
July till the end of autumn. A variety of this 
species has double flowers, of a palish rose colour. 
—The gaura-like species, Clarkia gauroides, was 
introduced from California in 1834. Its stem is | 
erect, filiform, pale green, stained with purple, 
clothed with pubescence, much branched, and 
about a foot high ; its leaves are alternate, 
stalked, ovate, acute, entire, an inch long, dark 
green and glabrous above, and paler and pubes- 
cent below; and its flowers are scattered in ter- 
minal racemes, begin to bloom in August, and 
have four purple petals, with very short claws, and 
rhomboidal, obtuse, concave, crenulately repand 
laminze, furnished just above the claw with two 
short auriculate lobes. — The pretty species, 
Clarkia pulchella, was introduced from the terri- 
tories of the Hudson Bay Company in 1826; and 

is already in so general favour, that it may be 
seen in every garden, from the tiniest to the 
most noble, in which the slightest taste or know- 
ledge of plants is displayed. It has a height of 
about 18 inches, is ramose and sheeted all over 
with very showy, segmented, rosaceously-purple 
flowers, and is, in all respects, one of the best. of 
our hardy flowering annuals. A permanent va- 
riety of it, Clarkia pulchella flore albo, has white- 
coloured flowers. 

CLARY,—botanically Salvia. Several species 
of hardy herbaceous plants, of the sage genus. 
The common species, Salvia sclarea, was intro- 
duced from Italy in 1562. Itis a biennial, of about 
four feet in height, with large leaves, and carry- 
ing light blue flowers from July till September ; 
and it is frequently cultivated, as an aromatic 
herb, in kitchen gardens. Its flowers are used 
for making wine; and its leaves are employed 
for various culinary purposes. It is sown in 
spring, and transplanted in summer at distances 
from plant to plant of between 6 and 12 inches, 
—The Horminum species, Salvia Horminum, was 
introduced from the south of Europe in 1596. It 
is an annual of 12 or 18 inches in height, and 
carries a purple-coloured flower in June and 
July; and is also occasionally cultivated as an. 
aromatic herb. Two varieties of it, the purple- 
topped and the red-topped, S. H. violacea and 
S. H. rubra, are cultivated both for economical 
purposes and for ornament.—The meadow spe- 
cies, Salvia pratensis, is a perennial-rooted and 
rare weed of the dry pastures of England. Its: 
stem is 3 or 4 feet high; its leaves are dark 
green; and its flowers are large, violet-coloured, — 
and handsome, and bloom from May till Novem- 
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perennial-rooted weed of the chalky and gravelly 
pastures of Britain. Its stem is about two feet 
high ; its leaves are greyish-green ; and its flowers 
are small and bluish-violet-coloured, and bloom 
from June till October. It has cordial and as- 
tringent qualities, whether fresh or dried; and 
is much esteemed, by many persons, for medicinal 
purposes and for flavouring wine.—A number of 
other species of Salvia are sometimes popularly 
called clary. See the articles Sacr and Satvra. 

CLASSIFICATION. See Borany and Sorts. 

CLATTING. The removing of a portion of 
the wool from the tails and udders of pregnant 
ewes a little before their lambing. The practice 
is effected by throwing the ewes, and is very 
useful, as a preventive of the mischievous cohe- 
sion of the wool from the effects of purging. 

CLAUSENA. A small genus of evergreen, 
tropical fruit-trees, of thé orange tribe. The 
five-leaved species, Clausena pentaphylla, formerly 
called Limonia pentaphylla, was introduced to 
our hothouses from India in 1800, It grows in 
India, to the height of 20 or 25 feet; its flowers 
are white, and bloom from June till August ; and 
its fruit is smooth, roundish, red, and about the 
size of a cherry, and is eaten by the common 
people. 

CLAY. Any kind of earthy matter which is 
characterized by the presence of alumina. See 
the articles Arumina and ArerLuacnous Haru. 
Clays, in a geological respect, are of very various 
age and character, and are found in great abun- 
dance, composing strata of more or less importance 
and distinctiveness, from nearly the lowest fos- 
siliferous beds up to the most recent alluvium. 
See the article Gronoey. Even surface clays, or 
clays lying near the surface, are very diversified 
as to both their origin and their mineral consti- 
tution. Some yellow clay, such as abounds in 
many parts of Denmark, is supposed to consist 
of the altered felspar, the unaltered mica, the 
pulverized quartz, and the recombined magnetic 
and titanic oxides, of decomposed granite. Most 
blue clays consist of decomposed syenite and 
greenstone, and do not contain any mica. Many 
clays have been formed by the disintegration of 
porphyry, and are easily distinguishable into 
thin quartzose, felspathic, and peculiarly alumin- 
ous constituents. ‘“ The analysis of the porcelain 
clays,” says liebig, “ proves that the felspars 
from which they were formed have not reached 
their utmost limit of disintegration, for they still 
contain potash. The porcelain clays are those 
which are refractory in the fire, and do not melt 
when exposed to the strongest heat of our fur- 
naces, The difficult fusibility of the porcelain 
clays depends upon their proportion of the alka- 
line bases, potash, soda, lime, magnesia, and pro- 
toxide of iron. When we compare the other 
kinds of clay with the porcelain clays, we find 


ber.—The vervain species, Salvia verbenacea, is a 
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the most kinds of rocks, those occurring in arable 
land, and those in the beds of clay interspersed 
with the layers of brown and mineral coal, con- 
tract when exposed to heat, and become vitrified 
in a strong fire. Loam also melts in a similar 
manner. When the oxides of iron are not pre- 
sent in the clays, their fusibility is in direct pro- 
portion to the amount of their alkaline ingre- 
dients. Clays arising from the disintegration of 
the potash felspars, are free from lime; those 
formed from Labrador spar—the principal com- 
ponent of basalt and lava—contain lime and soda. 

“The limestones containing much clay are pro- 
portionally the richest in alkaline ingredients. 
The marls and stones used for cement belong to 
this class of minerals. They differ from other 
limestones by possessing the property, after burn- 
ing, of hardening, when in contact with water. 
During the burning of marl and of many other 
natural cements, the constituents of the clay and 
lime act chemically upon each other, giving rise 
to anhydrous apophyllite, or an analogous com- 
pound of silicate of potash and silicate of lime, 
which, being brought in contact with water, 
forces the latter into chemical combination in a 
similar manner to burnt gypsum, and crystallizes 
along with it. When a fragment of chalk is 
moistened with a solution of silicate of potash, 
the latter forms a new compound on the surface, 
and this becomes hard and stony. The lime of 
the chalk takes the place of potash in the sili- 
cate of potash, and a certain quantity of potash 
is set at liberty in the form of a carbonate. 

“The preceding remarks prove very clearly 
that arable land has had its origin in the chemi- 
cal and mechanical actions exerted upon rocks 
and minerals rich in alkalies and alkaline earths, 
by which means their coherence has been gra- 
dually destroyed. It is scarcely necessary to fur- 
nish any further proofs that all clays, whether 
they be pure or mixed with other minerals, so as 
to form soils, suffer progressive and continued 
chatlzes. 
a soluble form to the alkalies and alkaline bases, 
by the combined action of water and of carbonic 
acid. This gives rise to the formation of soluble 
silicates, or, if these are decomposed by the car- 
bonic acid, to the hydrate of silica, which, being 
in its peculiar soluble condition, may be taken up 
by the roots of plants.” 

A clayey subsoil requires peculiar, operose, and 
expensive management, but will be discussed in 
the article on Dratninea; and clayey soils, of dif- 
ferent characters, require peculiar husbandry 
and considerable nicety of treatment, but will 
be discussed in the articles on Soin and Ro- 
TATION. Some varieties of clay surface are al- 
most totally barren; and others are the most 
exuberantly fertile within the British dominions. 
See the articles Carsr and Barren Soins. The 
worth or worthlessness of clayey land is depend- 


that the infusible clays, or clays poor in potash, | ent, in many instances, on the porosity or the 
are of rare occurrence. The clays diffused through | retentiveness of the subsoil, but, in more, upon 
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its own intrinsic composition, and upon the geor- 
gic treatment which it has received. Every clay 
soil which contains too large a proportion of 
alumina, or which is unduly fine, soft, and unctu- 
ous, is over-tenacious, compact, and adhesive, and 
requires to be improved, both in its mechanical 
texture, by an intermixation of siliceous sand or 
gravel, and in its chemical character, by the ad- 
dition of farm-yard and calcareous manures. 
Coarse, moorish clay lands, of the class so well 
known in Scotland under the name of till, con- 
tain a comparatively large proportion of the 
oxides of iron, and are of a hard and obdurate 
nature, and require a large amount of working, 
manurirg, draining, and exposure, in order to be 
reclaimed from their stubbornness, and reduced 
to fertility. 

Burnt clay is, in some districts of England, ex- 
tensively used and highly extolled as a fertilizer 
of several kinds of soils, and particularly of such 
as are too retentive, and require to be rendered 
porous and friable, See the article Asuzs. The 
beneficial action of so seemingly incongruous a 
manure as mere burnt clay or calcined argilla- 
ceous earth, is usually ascribed to the insolubility 
which the clay has acquired from calcination, 
and to its consequent similarity of mechanical 
power to that of siliceous sand; but the true 
cause, according to Liebig, is the following :— 
“Peroxide of iron and alumina are distinguished 
from all other metallic oxides by their power of 
forming solid compounds with ammonia. The 
precipitates obtained by the addition of ammonia 
to salts of alumina or iron are true salts, in which 
the ammonia is contained as a base. Minerals 
containing alumina or oxide of iron also possess, 
in an eminent degree, the remarkable property 
of attracting ammonia from the atmosphere, and 
of retaining it. Vauquelin, whilst engaged in 
the trial of a criminal case, discovered that all 
rust of iron contains a certain quantity of am- 
monia. Chevalier afterwards found that ammo- 
nia is a constituent of all minerals contaifling 
iron; that even hematite, a mineral which is not 
at all porous, contains one per cent. of it. Bouis 
showed also, that the peculiar odour observed on 
moistening minerals containing alumina, is partly 
owing to their exhalingammonia. Indeed, many 
kinds of gypsum and some varieties of alumina, 
pipe-clay for example, emit so much ammonia, 
when moistened with caustic potash, even after 
they have been exposed for two days, that red- 
dened litmus paper held over them becomes blue. 
Soils, therefore, containing oxides of iron and 
burnt clay must absorb ammonia, an action which 
is favoured by their porous condition; they fur- 
ther prevent, by their chemical properties, the 
escape of the ammonia once absorbed. Such 
soils, in fact, act precisely as a mineral acid 
would do, if extensively spread over their sur- 
face. The ammonia absorbed by the clay or fer- 
ruginous oxides is separated by every shower of 
rain, and conveyed in solution to the soil.” 
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But one large proportion of the calcined or in- 
cinerated matter which the English farmers use 
as manure is in a great degree calcareous; and 
another large proportion contains a somewhat 
bulky admixture of vegetable ashes,—the resi- 
duum of the combustion of grasses, sedges, rushes, 
shrubs, and all sorts of rank and weedy vegeta- 
tion dug up from the borders of fields, the sides 
of hedges, and the scourings of ditches; and the 
former of these kinds of burnt matter operates on 
soil in a manner similar to calcareous marl, while 
the latter exerts a direct and mighty power of 
precisely the same nature as the ashes of wood 
or turf. In all manuring with what is popularly 
termed burnt clay, close and judicious regard. 
should be had both to the precise nature of the 
material itself, and to the particular defect or 
needs of the land to which it is applied. The 
treating of all sorts of burnt clayey-looking earth 
or sward as of one nature, and the indiscriminat- 
ing application of it to all lands of clayey charac- 
ter, without reference to exigency or mode of 
action, are practices totally unworthy of the en- 
lightenment of the nineteenth century, and ex- 
ceedingly likely to issue in a greater or less de- 
gree of disappointment. 

Native, unburnt clay, especially such as is 
highly aluminous, is the best possible material 
for improving light, arid, sandy soils, and white, 
gravelly, hungry, moorish lands. But it requires 
to be so prepared and applied as to enter into 
ready and complete incorporation with the soil; 
for if it lie in lumps and masses, it will speedily 
be washed into solution with rains, and carried 
by infiltration to the bottom, there to form a re- 


_tentive subsoil, and render the land cold, sour, 


and worse in quality than before. A good method 
of securing its incorporation, is to lay it on the 
land, while the latter is in grass, and is about to 
be broken up for tillage or fallow,—to permit it 
to lie exposed on the grass, till it becomes dried. 
and pulverized by the action of winds and frosts 
and general weather,—to divide and scatter it by 
repeated slight harrowings,—and, after it is thor- 
oughly distributed and well pulverized, to turn 
it into the soil by an ordinary ploughing. About 
50 tons per acre may, on the average, be a proper. 
quantity for deep, fine, alluvial, sandy soil, and 
probably 150 tons for white, gravelly, moorish 

land.—Lyell’s Geology.— Beatson’s New System of 

Cultivation.—Liebig’s Chemistry of Agriculture — 

Sir John Sinclatr’s General Report of Scotland.— 

Reports to the Board of Agriculture—Journal of 
the Royal Agricultural Society of England. — 

Rham’s Dictionary of the Farm—Bradley’s Hus-- 
bandry. 

CLAYTONIA. A genus of hardy, ornamental, 
herbaceous plants, of the purslane tribe. The 
Virginian species, C. virginica, was brought to 
England by a Mr. Clayton, about the middle of 
last century. Its root is tuberous; its stems are 
slender, and from 3 to 6 inches high; its leaves 


lare succulent, deep-green, narrow, and about 2 
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inches long; and its flowers are five-petalled, 
open, white, and spotted or striped with red, and 
grow in loose bunches at the top of the stems, 
and bloom from March till May.—The perfoliate 
species, C. perfoliata, was introduced from North 
America in 1794. It, is a white-flowered annual, 
of from 6 to 12 inches in height, not unfrequently 
cultivated in ordinary collections, but more curi- 
ous than beautiful.—Six other species, three of 
them tuberous-rooted, and the rest annuals, may 
occasionally be seen in British gardens. 

CLEANING, The removing of every kind of 
filth and dirtiness from the bodies of farm ani- 
mals. The cleaning of all kinds of farm stock 
contributes to both their beauty and their health. 
If even swine could be cleaned as regularly and 
thoroughly as horses usually are, they would be 
more thriving than under their present treat- 
ment. Swine, in a few instances, are regularly 
cleaned by hand; but, in most, are merely provided 
with one or more rubbing-posts, and with fre- 
quent renewals of litter. When cattle have their 
legs soiled by labour or by walking on foul 
ground, they should be driven two or three times 
a-day through a pond; and such of them as are 
turned into house-shelter, should be well rubbed 
with dry straw. Picking the feet of horses and 
cattle from gravel and small stones ought fre- 
quently to be practised; and combing and brush- 
ing, at the first meal of the morning or at the 
last in the evening, or at other times when the 
hair and the skin are dry, will well repay, in the 
animal’s health and vigour, all the labour which 
they involve. The importance of keeping horses 
constantly and perfectly clean is generally and 
somewhat well understood; but the importance 
of cleaning the other animals of the farm requires 
to be considered and enforced. See the article 
GROOM. 

CLEANSING. See Azortion and Parturi- 
TION. 
~ CLEARING. A heap of corn in the barn large 
enough to be winnowed; also, the removal from 
land of large stones, stumps of trees, and other 
obstacles to the operation of the plough; also, 
the conversion of a portion of forest ground into 
arable land. 

CLEARING-NUT. See Strycunos. 

CLEAR-UNDERWING,—-scientifically Zyeria 
asiliformis. A boring and mischievous insect, of 
the coleopterous order. Its caterpillar penetrates 
wounded or unbarked portions of the trunks of 
poplars, gnaws a cell or chamber in the interior, 
and eats the duramen thence toward the exterior 
till only a sufficient thickness is left to protect 
it from the weather. The transformation into 
the pupa state occurs in this retreat; and the 
transformation from that state to the state of the 
imago, is accompanied by the bursting of the 
The chrysalis, when about to be 
transformed, first forcibly pushes its head against 
the partition, and then, by means of the resist- 
ing power of the minute teeth or serrated pro- 
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cesses with which each ring or segment of its 
body is provided, extends itself till it breaks the 
barrier; and, when the head is protruded, the 
chrysalis case splits, and the perfect insect escapes. 
The attacks of the caterpillar upon poplars, and 
the consequent injuries inflicted on the tree, can 
be diminished or palliated only by destroying as 
many as possible of the perfect insects. 

CLEAVERS. See Harirr. 

CLEDGY LAND. Stiff, hard, stubborn, tena- 
cious soil. 

CLEG, or Guze. Two species of dipterous in- 
sects, of the tribe Tabanidz. The cleg, horse- 
cleg, or common horse-fly, is scientifically called 
Hematopota pluvialis; thus bearing a generic 
name which signifies ‘drinker of blood,’ and a 
specific one which signifies ‘showery,’ and alludes 
to its excessive blood-thirstiness during the pre- 
valence of warm showery weather. It is at once 
the most numerous, the most untiring, and the 
most tormenting of the family of horse-flies. Its 
speckled wings, its green eyes with transverse, 
undulating, purple-brown bands, its dark brown 
abdomen, with the hinder margins of the seg- 
ments, a dorsal line, and a series of faint spots 
on each side, of a light grey colour, are charac- 
ters by which it is readily distinguished. The 
male is seldom seen, appears to exist in very 
small numbers compared to the female, has its 
oral organs much less developed than those of the 
female, and seems to be innoxious in habit, and 
to subsist entirely on the juicy secretions of 
flowers. 

The cattle cleg is scientifically called Tabanus 
bowidus, and, though not very abundant in Eng- 
land or in the Scottish Lowlands, is an excessive 
pest of cattle in the Scottish Highlands. It is 
robust, and about an inch in length; and is one 
of the largest and most conspicuous of British 
diptera. It has similar habits to those of the 
horse-cleg, the females feeding upon blood, and 
the males upon floral-secretions. Its larva is long 
and cylindrical, and narrows at the head into an 
elongated cone; its body comprises twelve rings 
or segments, the anal one of which appears like 
a small tubercle; its head, besides having two 
short antennz, is provided with two small scaly 
hooks, which it employs in locomotion, and in 
perforating the soil; and most of its segments are 
encircled with a dark-coloured band, which is 
beset with numerous retractile tubercles for per- 
forming the chief offices of locomotion. The 
pupa is nearly cylindrical, and of a greyish brown 
colour; its segments are fringed on the hinder 
margins with grey hairs; and its anal segment, 
though small in size, is armed with six sharp 
scaly points, which enable the pupa to push its 
head above the surface of the soil. See the 
articles Horsse-F 11s and Bors. 

CLEMATIS. Animportant genus of beautiful 
flowering-plants, of the ranunculus tribe. They 
are characterized by their opposite leaves, their 
valvate-coloured calyx, and the long feathery 
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styles of their ripe carpels. One species grows 
wild in England; about 45 species have been in- 
troduced from foreign countries; and about 40 
other species are known to botanists. Seven of 
the introduced species, C. erecta, augustifolia, lin- 
eariloba, diversifolia, cylindrica, integrifolia, and 
ochroleuca, are hardy, perennial-rooted herbs; 
and all the others are ligneous twiners,—about 
one-half deciduous, and the remainder evergreen, 
—about one-fourth more or less tender, and the 
remainder quite hardy. The climbers, as a group, 
are eminently beautiful, in at once their foliage, 
their flowers, and their carpels; but even the 
hardy species are impatient of damp in winter, 
and in consequence require more nicety of treat- 
ment than most other hardy climbers. We can 
afford to notice only three or four species as spe- 
cimens of the whole genus. 

The common hedge species, C. vitalba, popu- 
larly called traveller’s joy, white vine, bind-with, 
and old man’s beard, grows naturally in the 
hedges of England, and of most of the northern 
parts of continental Europe. It is an object of 
great natural beauty, loading the hedges first 
with its profuse clusters of white blossoms, and 
next with its heaps of feather-tailed, silky tufts ; 
presenting, at various seasons, but particularly in 
winter, a peculiarly interesting appearance; and 
acquiring its name of traveller’s joy, from its 
power of charming and refreshing the weary tra- 
veller. Its stems usually attain a height of about 
20 feet, but sometimes climb up trees to nearly 
treble that height; its ramifications are so nu- 
merous and subdivisive as to overtop and cover 
hedges, shrubs, and almost everything on which 
they climb; its branches are so thick and tough 
as to be often used by wood-cutters for bundling 
faggots; its leaves are pinnated, bluish-green, and 
moderately large, and have a tendency to cling 
and twine in the manner of claspers; and its 
flowers are produced in clusters over all the 
plant, and appear from June till September. 
Some varieties of this species have the edges of 
their folioles indented, and others have these 
edges entire. A plant of Clematis vitalba at 
Shenley rectory in Harts, has two stems, each as 
thick as the calf of a man’s leg, and runs upa 
fir-tree to the height of about 50 or 60 feet.— 
The Viorna species, C. viorna, grows wild in 
‘North America, and was introduced to Britain 
in 1730. It was generally confounded by the 
older botanists with C. vitalba; and it continues 
to share with it the popular name of traveller’s 
joy; but it seldom grows to quite two-thirds of 
the height of that species. 

The virgin’s-bower or vine-bower species, C. 
viticella, is a hardy deciduous climber, introduced 
to Britain from Spain toward the close of the 
16th century. It is a sort of type of a division 
of the genus, comprising five or six of the species 
cultivated in Britain; and it often gives its 
popular name of virgin’s- bower to the whole 
Four varieties of it have long been in 
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cultivation,—the double purple, the single purple, 
the blue, and the red. The double purple, when 
properly supported, grows to the height of 20 or 
30 feet, and is admirably adapted to cover walls, 
hedges, and arbours. It becomes so leafy as to 
afford not only shade from sunshine, but protec- 
tion from a moderate shower; and, when fully 
rooted, it makes a growth of from 10 to 16 feet in 
one year. Its young branches are of a fine green 
colour, and nearly square; its older branches are 
of a dusky or dark brown colour, and angular or 
channelled; its leaves grow from the joints of 
the branches, and are both pinnate and bipin- 
nate; its folioles are oval and entire; and its 
flowers are double, and purple, and bloom from 
June till September. The single purple variety 
is rather a stronger shooter than the double pur- 
ple, and climbs toa greater height. The blue 
differs from the single purple only in the colour 
of its flowers. The red is much lower in growth, 
and has weaker, shorter, and more delicate shoots. 

The flame species, C. flammula, was introduced 
from the south of France, toward the close of 
the 16th century. It is a hardy deciduous 
climber; and is sometimes regarded as the type 
of the largest division of the genus, comprising 
rather more than one half of all its species. It 
climbs, with due support, to the height of about 
20 feet; its stems are numerous and slender; its 
lower leaves are pinnate, and have jagged edges ; 
its upper leaves are single, lanceolate, and entire ; 
and its flowers are white and extremely elegant, 
and bloom from July till October. Four very 
distinct varieties of this species are in cultivation, 
—the round-leaved, or fragrant, C. f. rotundifolza, 
—the maritime, C. f. maritima, loving saline air, 
and blooming somewhat earlier than the other 
varieties,—the tufted, C. f. cespitosa,—and the 
reddish, C. f. rubella, with reddish - coloured 
flowers, 

The tendrilled species, C. c’rrhosa, was intro- 
duced from Spain in 1596. It is a hardy ever- 
green climber, of very different habits of flower- 
ing from most of the other species. 
usually attain a height of from 6 to 12 feet, but 
are exceedingly slender, and rise almost wholly 
by the power of their claspers; its branches are 
very numerous and feeble, and so intertwine 
with one another as to form a dense, thickety 
growth; some of its leaves are simple and entire, 
some two-lobed, and some three-lobed, and all 
have a beautifully green colour; the most perfect 
of its leaf-lobes are indented and nearly lance- 
olate ; and its flowers are large, have a whitish- 
green colour, are produced from the sides of the 
branches, bloom in the latter part of winter and 
early part of spring, and combine with the shin- 
ing green foliage to render the plant a valuable 
ornament of the cold and cheerless season of 
March winds. Three other hardy evergreen spe- 
cies cultivated in Britain, the Balearic, the pedi- 
cellate, and the half-three-lobed, have a con- 
siderable resemblance to the tendrilled. 
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The violet-flowered species, C. cerulea, was in- 
troduced from Japan in 1836. It is a hardy 
deciduous climber, and a most charming addition 
to the climbers cultivated in Britain. It has a 
most graceful habit of growth; and its large 
violet flowers, with deep purple stamens, are 
more beautiful than those of any of the previously 
introduced species. Its stem is slender, hairy, 
and usually about 12 feet high; its leaves are 
alternate, bright green above, very shining be- 
low, standing on long footstalks, and ternately 
or pinnately divided; its folioles are ovate or 
ovate-lanceolate, pointed, entire yet marginately 
wavy, and stand on long partial footstalks ; and 
its flowers are of a most delicate blue colour, 
and nearly seven inches in diameter, and appear 
in April. 

CLEOME. A genus of ornamental plants of 
the caper-tree tribe. A number of species for- 
merly included in it are now assigned to six other 
genera; but upwards of twenty species still be- 
longing to it are cultivated in British gardens, 
and between 30 and 40 other species have been 
scientifically described. Most of the species have 
sometimes been called bastard-mustard, and may 
be regarded as, in a loose and general manner, 
described by that name. One or two which grow 
wild in India, are there called dog-mustards, and 
esteemed somewhat anthelmintic and carmina- 
tive. The majority of the species in Britain are 
annuals; and a few of these, particularly C. penta- 
phylla, C. rosea, and C. spinosa, have a place in 
most tolerably good collections. Three species, 
C. arborea, C. dendroides, and C. gigantea, are ten- 
der evergreen shrubs, of from 5 to 9 feet in 
height. 

CLERCK’S MOTH, —scientifically Herzbeia 
clerckella. A lepidopterous insect, of the moth 
tribe. Its body is scarcely more than one-twelfth 
of an inch in length; but its wings are a quarter 
of an inch long,—the upper pair silvery, golden 
brown at the tip, somewhat streaked, and with 
a deep black, round eyelet at the extremities. 
It is an exceedingly beautiful little insect, and 
so very active that a living specimen of it cannot, 
without great difficulty, be obtained; but it is 
an old and increasing pest in gardens and or- 
chards, and inflicts material injury upon pear- 
trees. Its eggs seem to be deposited on the under 
surfaces of the leaves; and the caterpillars seem 
to penetrate the epidermis, and feed upon the 
parenchyma, Brown circular spots of about half 
an inch in diameter, and similar to such as might 
be occasioned by excess of heat, appear upon the 
leaves, and enclose the caterpillars ; and whenever 
these are numerous, the fruit is both small and 
ill-flavoured. 

CLERODENDRON. A genus of very beauti- 
ful, evergreen, tropical shrubs of the verbena 
tribe. About forty species have been introduced 
to Britain, all since 1784, and principally from 
India, China, and Nepaul; and two or three 
other species have been described. One of the 
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introduced species is a twiner; and the others are 


erect shrubs of from 3 to 10 feet in height. All 
are handsome and some are superb; and if brought 
into flower in the stove, and gradually attem- 
pered to the greenhouse, they will bloom during 
three months in the latter, at a season when 
little else of prime character can be had to 
decorate it. A mistake prevails, and ought to 
be dissipated, that clerodendrons will show good 
bloom only in heat so intense as to be intolerable 
by an European. We shall illustrate the genus 
by a brief notice of three of its species. 

The unfortunate species, C. infortunatum, was 
introduced since 1840 from Ceylon. Its stem 
is quadrangular, and about six feet high; its 
leaves are heart-shaped and large; its flowers 
have a deep crimson colour,—are formed of five 
unequally spreading portions, similar to those of 
the common garden azaleas, with long protruding 
coloured stamens or thread-like appendages,— 
and are produced, in spreading panicles, on the 
summits of the shoots—The glandular-bracted 
species, C. glandulosum, is a plant of exceedingly 
noble and magnificent appearance. Its leaves 
are large, and oval, and seem as if bitten off at 
the base; and its flowers have a scarlet colour, 
grow in heads, and are surrounded by long, nar- 
row, permanent bracts.—The deceitful species, 
C. fallax, was brought from China in 1790. Its 
leaves are large, roundish, heart-shaped, and 
toothed; its flowers have a scarlet colour, and 
are intermediate in size between those of the 
unfortunate and the glandular-bracted species; 
and its calyxes, instead of being divided through 
half their length into five segments, are provided 
with five short teeth—Many of the other species 
have white and whitish-red flowers. The phlo- 
mis-like species is used medicinally in India as an 
alterative. Glory-tree has been proposed as the 
popular name of the clerodendrons; but it has 
not yet become well established. ; 

CLETCH. A brood of chickens, goslings, or 
other birds. 

CLETHRA. A genus of white-flowered shrubs 
and small trees, of the heath tribe. The alder- 
leaved species, or American alder, C. alnifolia, 
was brought from North America in 1731. It is 
a hardy deciduous shrub, of 4 or 5 feet high 
with us, and 8 or 10 feet in its native country. 
Its branches are not numerous; its leaves are 
spear-shaped, serrated, about three inches long 
and an inch and a half broad; and its flowers 
are fragrant, grow in long spikes at the ends of 
the branches, and bloom from July till October. 
—Six other deciduous species, and two evergreen 
species, have been introduced; but the ever- 
greens are tall and tender. 

CLIANTHUS. See Guory-Pxra. 

CLICK-BEETLE. See Exnarmr and Wirr- 
WORM. 

CLICKING, or Overrzacu. The hitting of 
the toe of the hind-foot against the shoe of the 
fore-foot, in the locomotion of the horse. It 
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makes a disagreeable sound, and is not wholly 
free from danger. If the horse be young, the 
fault may be mended, but, if otherwise, it can at 
best be but slightly alleviated. 

CLIDEMIA. A genus of beautiful, evergreen, 
tropical shrubs, of the melastoma tribe. Twelve 
species, all natives of the tropical parts of America, 
have been introduced to our hothouses; they 
vary in height from a foot to two yards; most of 
them are white-flowered; and about one half 
were formerly included in the genus melastoma, 
and may be regarded as sharing with it the po- 
pular name of American gooseberry-tree. 

CLIFFORTIA. A genus of ornamental, ever- 
green, Cape-of-Good-Hope, greenish- flowered 
shrubs, of the rosaceous order. The stem of the 
species longest and best known in Britain, is 
weak and about four feet high; its branches are 
numerous, spreading, rambling, and so feeble as 
to require some support; its leaves are heart- 
shaped at the base, broad and sharply-indented 
at the end, stiff, greyish, sessile, and alternate; 
its flower-buds rise singly from the bosom of the 
leaves, and have a shape, a size, and an appearance 
similar to those of the caper plant; and its flowers 
have a yellowish-green colour, and appear from 
May till the end of August. About 24 other spe- 
cies are known to botanists; and two-thirds of 
them may occasionally be seen in British gardens. 

CLIFTONIA. See BuckwuHeat-TREE. 

CLIMATE. We have learned from a more 
accurate acquaintance with different countries, 
that heat or cold depends not merely on geogra- 
phical latitude, but that local causes also pro- 
duce great variations from the general rule, by 
which a region lying near the equator should al- 
ways be warmer than one remote from it. By 
the word climate, therefore, we understand the 
character of the weather peculiar to every coun- 
try, as respects heat and’cold, humidity and dry- 
ness, fertility, and the alternation of the seasons. 
The nature of a climate is different according to 
the different causes which affect it, and the ob- 
servations hitherto made have led, as yet, to no 
definite result. In general, however, geographi- 
cal latitude is the principal circumstance to be 
taken into view in considering the climate of a 
country. The highest degree of heat is found 
under the equator, and the lowest, or the great- 
est degree of cold, under the poles. The tem- 
perature of the intermediate regions is various, 
according to their position and local circum- 
stances. Under the line, the heat is not uniform. 
In the sandy deserts of Africa, particularly on 
the western coast, also in Arabia and India, it is 
excessive. In the mountainous regions of South 
America, on the contrary, it is very moderate. 
The greatest heat in Africa is estimated at 70° of 
Reaumur, or 189$° of Fahrenheit. The’ greatest 
degree of cold at the poles cannot be determined, 
because no one has ever penetrated to them. 
The greatest altitude of the sun at noon, and the 
time of its continuance above the horizon, de- 
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pends altogether on the latitude. Without re- 
gard to local circumstances, a country is warmer 
in proportion as the sun’s altitude is greater and 
the day longer. The elevation of any region 
above the surface of the sea has likewise an im- 
portant influence on the climate. See article 
AutitupE. But the nature of the surface is not 
to be disregarded. The heat increases as the 
soil becomes cultivated. Thus, for the last thou- 
sand years, Germany has been growing gradually 
warmer by the destruction of forests, the draining 
of lakes, and the drying up of bogs and marshes. 
A similar consequence of cultivation seems to be 
apparent in the cultivated parts of North Amer- 
ica, particularly in the Atlantic states. The mass 
of minerals, which composes the highest layer of 
a country, has, without doubt, an influence on its 
temperature. Barren sands admit of a much 
more intense heat than loam. Meadow lands 
are not so warm in summer as the bare ground. 
The winds, to which a country is most exposed 
by its situation, have a great influence on the 
climate. If north and east winds blow frequently 
in any region, it will be colder, the latitude being 
the same, than another, which is often swept by 
milder breezes from the south and west. The 
influence of the wind on the temperature of a 
country is very apparent in regions on the sea- 
coast. The difference in the extremes of tem- 
perature is least within the tropics. The heat, 
which would be intolerable when the sun is in 
the zenith, is mitigated by the rainy season, 
which then commences. When the sun returns 
to the opposite half of the torrid zone, so that its 
rays become less vertical, the weather is delight- 
ful. Lima and Quito, in Peru, have the finest 
climate of any part of the earth. The variations 
in temperature are greater in the temperate 
zones, and increase as you approach the polar 
circles. The heat of the higher latitudes, espe- 
cially about 59° and 60°, amounts, in July, to 
75° or 80° of Fahrenheit, and is greater than that 
of countries 10° nearer the equator. In Green- 
land the heat in summer is so great that it melts 
the pitch on the vessels. At Tornea, in Lapland, 
where the sun’s rays fall as obliquely at the sum- 
mer solstice, as they do in Germany at the equi- 
nox, the heat is sometimes equal to that of the 
torrid zone, because the sun is almost always 
above the horizon. 
is, perhaps, the most uniform. A greater degree 
of cold than any we are accustomed to, seems to 
reign there perpetually. Even in midsummer, 
when the sun does not go down for a long time, 
(at the poles not for six months,) the ice never 
thaws. The immense masses of it, which sur- 
round the poles, feel no sensible effect from the 
oblique and feeble beams of the sun, and seem to 
increase in magnitude every year. 
remarkable; for there is the most undoubted 
evidence that these now deserted countries were, 
in former ages, inhabited. But, within a few 
years, large portions of this continent (if we may 
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so call it) of ice have separated, and floated down 
to southern seas. This led the English govern- 
ment to adopt the project of penetrating to the 
north pole. | 

From the general division of America into 
lofty mountainous plateaus and very low plains, 
there results a contrast between two climates, 
which, although of an extremely different nature, 
are in almost immediate proximity. Peru, the 
valley of Quito, and the city of Mexico, though 
situated between the tropics, owe to their eleva- 
tion the general temperature of spring. They 
behold the paramos, or mountain ridges, covered 
with snow, which continues upon some of the 
summits almost the whole year, while, at the 
distance of a few leagues, an intense and often 
sickly degree of heat suffocates the inhabitants 
of the ports of Vera Cruz and of Guayaquil. 
These two climates produce each a different sys- 
tem of vegetation. The flora of the torrid zone 
forms a border to the fields and groves of Eu- 
rope. Such a remarkable proximity as this can- 
not fail of frequently occasioning sudden changes, 
by the displacement of these two masses of air, 
so differently constituted—a general inconveni- 


ence, experienced over the whole of America. 


Everywhere, however, this continent is subject 
to a lower degree of heat than the same latitudes 
in the eastern portion of the earth. Its eleva- 
tion alone explains this fact, as far as regards the 
mountainous region; but why, it may be asked, 
is the same thing true of the low tracts of the 
country? ‘To this the great observer, Alexan- 
der Humboldt, in his ‘Tableaux de la Nature,’ 
makes the following reply :—“ The comparative 
narrowness of this continent; its elongation to- 
wards the icy poles; the ocean, whose unbroken 
surface is swept by the trade winds; the currents 
of extremely cold water which flow from the 
straits of Magellan to Peru; the numerous chains 
of mountains, abounding in the sources of rivers, 
and whose summits, covered with snow, rise far 
above the region of the clouds; the great number 
of immense rivers, that, after innumerable curves, 
always tend to the most distant shores; deserts, 
but not of sand, and consequently less suscep- 
tible of being impregnated with heat; impene- 
trable forests, that spread over the plains of the 
equator, abounding in rivers, and which, in those 
parts of the country that are the farthest distant 
from mountains and from the ocean, give rise to 
enormous masses of water, which are either at- 
tracted by them, or are formed during the act of 
vegetation,—all these causes produce, in the 
lower parts of America, a climate which, from its 
coolness and humidity, is singularly contrasted 
with that of Africa. To these causes alone must 
we ascribe that abundant vegetation, so vigorous 
and so rich in juices, and that thick and umbra- 
geous foliage, which constitute the characteristic 
features of the new continent.” To these remarks 
Malte-Brun adds :—“ Assuming this explanation 
as sufficient for South America and Mexico, we 
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shall add, with regard to North America, that it 
scarcely extends any distance into the torrid 
zone, but, on the contrary, stretches, in all pro- 
bability, very far into the frigid zone; and, un- 
less the revived hope of a north-west passage be 
confirmed, may, perhaps, reach and surround the 
pole itself. Accordingly, the column of frozen 
air attached to this continent 1s nowhere coun- 
terbalanced by a column of equatorial air. From 
this results an extension of the polar climate to 
the very confines of the tropics; and hence win- 
ter and summer struggle for the ascendency, and 
the seasons change with astonishing rapidity. 
From all this, however, New Albion and New 
California are happily exempt; for, being placed 
beyond the reach of freezing winds, they enjoy a 
temperature analogous to their latitude.” 
Climate acts in a powerful manner upon the 
physical constitution of animals, and demands at 
least an equal share of attention. By the terms 


difference of climate, we commonly include, in a 
general manner, all those conditions of the atmo- 


sphere which occasion a greater degree of heat 
and moisture to prevail in one place rather than 
in another; and it may be easily imagined, that 
if the nature of the media, in which animals 
habitually reside, exercises an important influ- 
ence over them, they will also be influenced by 
the temperature and moisture of the climate. 
They are more susceptible than man to the im- 
mediate influence of changes of temperature, 
from being continually exposed to the inclemency 


of the air, and seem acutely sensible of great and | 


sudden changes of the atmosphere. We even 
observe them foretelling and announcing an ap- 
proaching change of the weather by various pre- 
monitory signs. As the climate may be either 
hot or cold, dry or moist, each of these conditions 
induces very different results in respect to their 
reproduction, constitution, amelioration, and, in 
general, all the vital functions of the domestic 
animals. 

Heat being one of the most powerful stimuli 
of the vital reproductive powers, seems conducive 
both to fertility and growth, especially when ac- 
companied by moisture; cold, on the contrary, is 
generally injurious. We remark that. Nature de- 
velops all her treasures of fertility in the ardent 
climates of the south, while the icy regions of 
the north are generally less peopled, more uni- 
form and inanimate in their general aspect. 
Melancholy solitudes replace, in these desolate 
regions, the most active and well-marked scenes 
of animation, which however are less permanent, 
and pass more rapidly away. It thus appears, 
that the active force of heat, which bears an in- 
timate relation to that of light, exalts the in- 
tensity of all the faculties and properties, and 
gives them the fullest energy which they are 
capable of acquiring. By the same law which 
assigns to the plants of the south more exquisite 
flavours, aromata, essential oils, perfumes, and 
colours, than to those of the north, we find the 
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always that the cold be not too intense. 


| of Olintonia pulchella alba. 
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animals of warm countries also exhibiting a 
greater richness and variety in their hues, more 
vivacity and energy of character, more activity 
and strength in all their parts. Everything 
proclaims in Nature the beneficial influence of 
warmth over reproduction, as well as upon the 
form and qualities of its productions. 

It appears, however, that heat, while it aug- 
ments the energy of the vital powers, contributes 
a more diminutive growth to the organs of the 
different functions, probably because the moist- 
ure which contributes much to this develop- 
ment is less abundant, and because the solids of 
the animal body bear a greater ratio to the fluids, 
which are more or less dissipated by heat. Cli- 
mates of dry and warm character render their 
fibres rigid, slim, moveable, and irritable, and 
they become deprived of that moisture, which 
had lessened their sensibility by softening them. 
Thus, we constantly observe that horses, bulls, 
sheep, goats, dogs, and other domestic animals, 
are proportionably smaller, but more vivid, ar- 
dent, and active in warm countries, than animals 
of the same species in colder regions, provided 
An ex- 
cess of cold is, however, still more injurious to 
growth. The largest races of cattle are found in 
temperate climates, which are moderately cold 
and moist. A moderate degree of cold, by giving 
density and elasticity to the animal fibre, when 
influenced by an adequate supply of moisture, 
becomes at once favourable to the growth and 
multiplication of the species. See the articles 
AutTitupE, ATtMospHERE, Drarnine, Herat, and 
AccLIMATATION OF ANIMALS. 

CLIMBERS, or Cutmpina-Prants. Plants 
which have not sufficient strength in themselves 
to assume and maintain an erect position, and 
which attach their stems and branches, by means 
of lateral roots, imperfect petioles, and other pe- 
culiar organs, to trees, walls, or other steady 
objects for support. Familiar examples of these 
plants are the ivy, the vine, and the clematis. A 
common and very pleasing method of cultivating 
ornamental climbers, is to train them upon trel- 
lises. See the article Treus. 

CLINOPODIUM. See Basin (Wit). 

CLINTONIA. Two very beautiful and recently 
discovered hardy annual plants, of the lobelia 
tribe. They differ from true lobelias, principally 
in the circumstance of their long filiform ovari- 
um bursting longitudinally; and they have been 
made a new genus, with the specific names ele- 
gans and pulchella. They were introduced to 
Britain, the former from Columbia in 1827, and 
the latter from California in 1832; and they 
have already become well diffused and great fa- 
vourites. Both have a height of about 6 or 8 
inches; and the elegans has blue flowers,—the 
pulchella, a combination of blue, white, and yel- 
low. Buta variety of the latter is characteristi- 
cally white-flowered, and has obtained the name 
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CLIPPING. See Suenp-SHEarine. 

CLIPS. Portions of the upper edge of a horse- 
shoe, so beaten out and turned up as to lay hold 
of the lower part of the crust, and strengthen the 
attachment of the shoe to the foot. They relieve 
the crust from injurious pressure upon the nails, 
and, in certain cases, prevent the shoe from being 
torn off. 

CLITORIA. A genus of tender, ornamental, 
twining plants, of the lotus division of the legu- 
minous family. The winged-leaved species, C. 
ternatea, was introduced to Britain from India in 
1739. Its stems are herbaceous and twining like 
those of the kidney-bean, and usually rise to the 
height of 4 or 5 feet; its leaves are alternate, 
beautifully green, and consist each of three or 
four pairs of folioles and a terminating odd one; 
its flowers are papilionaceous, broad, open, very 
large, and so formed that the bottom part seems 
as if growing to the top; and its pods are long 
and slender, and contain kidney-shaped seeds. 
The flowers of one variety have a deep blue col- 
our, and those of another are white; and so 
powerfully coloured are the former that, after 
being dried and kept for years, they will convey 
to paper a stain almost as deep as indigo, The 
roots of this species are used in. India as an 
emetic, and the seeds as an anthelmintic and a 
gentle aperient.—The bright scarlet species, Cli- 
toria fulgens, is a native of rocky places in the 
Organ mountains of Brazil; and, as grown in 
Britain, it requires a warm greenhouse, and 
seems adapted to trellis training in a pot. Its 
flowers have a glowing scarlet colour, are pro- 
duced in axillary clusters, and appear in June. 
—About a dozen other species have been intro- 
duced, and several more are known. 

CLOCKS. A very general provincial name for 
beetles. See Brrrzes. 

CLOD. A lump of any kind of soil. 

CLOD-CRUSHER. See Roer. 

CLOGS. Billets of wood; also, wooden-soled 
shoes. 

CLOTHES-MOTH,—scientifically Zinea tapet- 
zella. A well-known, mischievous insect, of the 
lepidopterous order. Its wings measure 8 or 9 
lines from tip to tip; the upper pair are, from 


the base to the middle, very dark brown or nearly | 


black,—and, beyond the middle, white but indis- 
tinctly marked with brown spots; its lower wings 
are ash-grey, with long and silky fringe; its body 
and legs are black; its head is white; and its 
antennze are slender, and taper in the manner of 
bristles. The caterpillar is soft and white ; its 
head is brown; its body is beset with a few scat- 
tered hairs; and its legs are very short and wart- 
like. The eggs of the moth are usually deposited 
on woollen cloth; and the caterpillars obtain 
thence both food and materials for a sort of man- 
tle or tubular covering to their body. Each cater- 
pillar, almost immediately after issuing from the 
egg, begins to move forward upon the cloth, ina 
direct or tortuous line, and to shear, with its 


sharp, scissors-like mandibles, all the filaments of 
wool which occur on its path, devouring the 
shorter and finer ones as food, and weaving the 
longer and coarser ones, along with a silky mat- 
ter of its own spinning, into its mantle or dwell- 
ing. Many of the caterpillars also, as 1f to ascer- 
tain which side of the cloth is most suitable for 
their purpose, penetrate through the cloth, and, 
in consequence, not only shear but riddle it. All 
the portions of cloth actually shorn or pierced by 
|| the caterpillars are completely destroyed,—and 
i even adjacent portions are frequently rendered 
useless. See the article Moru. 

| CLOUD. ‘The clouds are aqueous vapours, 
| which hover at a considerable height above the 
| 

| 

| 


surface of the earth. They differ from fogs only 

by their height and less degree of transparency. 

The cause of the latter circumstance is the thin- 

ness of the atmosphere in its higher regions, 

where the particles of vapour become condensed. 

The varieties of clouds are numerous. Some cast 
| a shade which covers the sky, and, at times, pro- 
duces a considerable darkness; others resemble 
a light veil, and permit the rays of the sun and 

moon to pass through them. Clouds originate 
| like fogs. The watery evaporations which rise 
from seas, lakes, ponds, rivers, and, in fact, from 
the whole surface of the earth, ascend, on account 
of their elasticity and lightness, in the atmo- 
sphere, until the air becomes so cold and thin 
that they can rise no higher, but are condensed. 
Philosophers, however, are of very different opin- 
| ions respecting the way in which the condensa- 
tion and the whole formation of the clouds pro- 
ceed. De Luc, whose theory is considered the 
most probable, believes that the water, after its 
ascent in the form of vapours, and before it takes 
the shape of clouds, exists in a gaseous state, not 
affecting the hygrometer, which is the reason 
why the air, in the higher regions, is always dry. 
He explains the clouds to be collections of small 
vesicles, in the transformation of which from the 
gaseous state, he believes that caloric operates, 
in part at least, because, according to his opin- 
ion, clouds communicate a degree of heat to the 
body which they render damp. According to 
Hube, clouds are collections of precipitated bub- 
bles, and differ by their negative electricity from 
fogs, the electricity of which is generally posi- 
tive. If clouds and fogs lose their electricity, 
rains is produced. These explanations are, how- 
ever, by no means perfectly satisfactory. 

The change of winds contributes essentially to 
the formation of clouds and fogs. In countries 
where this change is small and infrequent, as 
between the tropics, these phenomena of humid- 
ity in the atmosphere must be comparatively 
rare, but, when they happen, the more violent, 
because a great quantity of vapour has had 
time to collect. The distance of the clouds from 
the surface of the earth is very different. Thin 
and light clouds are higher than the highest 
mountains; thick and heavy clouds, on the con- 
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‘occupying an extent of 20 square miles, and their 


decreases and vanishes at sunset. 


trary, touch low mountains, steeples, and even 
trees. The average height of the clouds is cal- 
culated to be two miles and a half. Their size is 
likewise very different. Some have been found 


thickness, in some cases, has been ascertained, 
by travellers, who have ascended mountains, to 
be a thousand feet: others are very thin, and of 
small dimensions. 

The natural history of clouds, not as respects 
their chemical structure, but their forms, their 
application to meteorology, and a knowledge of 
the weather, has been well treated by Lucas 
Howard, in his Essay on Clouds. He distributes 
clouds into three essentially different formations. 
These formations are—l. cirrus, consisting of 
fibres which diverge in all directions; 2. cwmulus, 
convex and conical aggregates, which increase 
from a horizontal basis upwards; 3. stratus, lay- 
ers vastly extended, connected and horizontal. 
The clouds are generally assigned to three atmo- 
spherical regions, the upper, the middle, and the 
lower one, to which a fourth, the lowest, may be 
added. In the upper region, the atmosphere is 
in such a state, that it can receive and sustain 
aqueous matter dissolved into its integrant parts. 
This state of the atmosphere corresponds to the | 
highest state of the barometer. To this region 
belongs the czrrus, which has the least density, 
but the greatest height, and variety of shape and | 
direction. It is the first indication of serene | 
and settled weather, and first shows itself in a 
few fibres, spreading through the atmosphere. 
These fibres by degrees increase in length, and 
new fibres attach themselves to the sides. The 
duration of the errus is uncertain, from a few 
minutes to several hours. It lasts longer, if it ap- 
pears alone, and at a great height ; a shorter time, 
if it forms in the neighbourhood of other clouds. 
The middle region is the seat of ewmulus, which 
is generally the most condensed, and moves with | 
the stream of air nearest to the earth. This re- | 

| 
| 
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gion can receive much humidity, but not in per- | 
fect solution. The humidity becomes collected, | 
and shows itself in masses rising conically, and | 
resting on thé third region. The appearance, | 
increase, and disappearance of the cumulus, in — 
fine weather, are often periodical, and correspon- 
dent to the degree of heat. Generally, it forms | 
a few hours after sunrise, attains its highest de- || 
gree in the hottest hours of the afternoon, and || 
Great masses 
of cumulus, during high winds, in the quarter of 
the heavens towards which the wind blows, in- 
dicate approaching calm and rain. If the cwmu- 
lus does not disappear, but rises, a thunder-storm 
is to be expected during the night. If the upper 
region, with its drying power, predominates, the 
upper parts of the cumulus become cirrus. But, 
if the lower region predominates (into which the 
densest vapours are attracted and dissolved into 
drops), the basis of the cumulus sinks, and the 
cloud becomes stratvs, which is of moderate den- 
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sity, and its lower surface rests generally upon 
the earth or the water. This is the proper even- 
ing cloud, and appears first toward sunset. To 
this belong also those creeping fogs, which, in 
calm evenings, ascend frem the valleys, and ex- 
tend themselves in undulating masses. The 
stratus remains quiet, and accumulates layers, 
till it last it falls as rain. This phenomenon— 
the dissolution of clouds into rain—is called 
mimbus. Woward further makes subdivisions, as 
curro-cumulus, cirro-stratus, &c. Also the real 
stratus, the horizontal layer of clouds, sometimes 
rises higher than at other times, which depends 
on the season, the polar height of the place, or 
the heights of mountains: the cumulus is also 
sometimes higher and sometimes lower. On the 
whole, however, the different kinds remain one 
above another. 

CLOUDBERRY,—botanically Rubus Chame- 
morus. An indigenous, perennial-rooted, fruit- 
ing herb, of the bramble and raspberry genus. Its 
stem is from 3 to 8 inches high, and is usually 
garnished with two lobated leaves, standing at a 
distance from each other; its flower is solitary 


_ and white, and appears in May and June; and 


its fruit is a small, black berry, somewhat simi- 
lar to the dewberry, and one of the most delici- 
ous wild productions of our country. It occurs, 
in considerable plenty, on the boggy parts of the 
lofty mountainous regions of the north of Eng- 
land and of the Scottish Highlands; and it 
abounds on the alpine boggy grounds of Norway 
and other portions of northern continental Eu- 


| rope; but it has not yet, to any considerable ex- 


tent at least, been successfully cultivated in gar- 
dens or town-parks for the supply of the city 
market. Its berries have a peculiarly pleasant 
flavour, and are both nutritious and medicinal. 
They are consumed in large quantities, as food, 
as raw condiment, as confection, as dessert, and 
in other ways, in both the towns and the rural 
districts of Norway and Sweden; and they are 
believed to be grateful to the stomach, cooling 
to the blood, and sanative of bilious complaints. 
One cannot but wonder that the cloudberry has 
not become, in at least the cooler parts of Great 
Britain, a subject of extensive cultivation. 
CLOUTED CREAM. A butyraceous prepara- 
tion in great vogue in the West of England. It 
is practically a thinnish or weakish butter, but 
is prepared by a very different process from 
churning. “The milk is suffered to stand in a 
bell-metal vessel 24 hours; it is then placed over 
a small wood fire, so that the heat shall be very 
gradually communicated to it. After it has been 


| over the fire about an hour and a half, and is 


approaching to the state of s¢mmering, the vessel 
is struck every now and then with the knuckles, 
or is very carefully watched. As soon as it 
ceases to ring, or the first bubble appears, a 
slight agitation or simmering, previous to boil- 
ing, has commenced; and the secret of the pre- 
paration is, that this simmering shall not proceed 
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to boiling. The milk is immediately removed 
from the fire, and set by for 24 hours more. At 
the end of this time, all the cream will have 
arisen, and be thick enough to cut with a knife; 
it is then carefully skimmed off.” [Knowledge 
Society’s Treatise on Cattle.] This preparation 
is obtained from milk in about 20 per cent. 
greater abundance than butter; and in several 
parts of the West of England, particularly in 
Devonshire, it is preferred to butter for both its 
taste and its flavour. The residuum of the milk, 
however, is so poor as to be fit only for the use 
of pigs. 

CLOVE. See Carnation and Crove-TREE. 

CLOVER. The agricultural species of the 
trefoil genus,—herbaceous and forage plants, of 
the lotus division of papilionaceous legumes. 
Nearly twenty species of trefoils are now enu- 
merated in agricultural works as clovers; and 
though some of these are comparatively obscure 
and unimportant, others are exceedingly promi- 
nent, very valuable, and considerably diversified. 
Even others, and probably not a few, of the 150 
species of trefoils which have been described by 
botanists may eventually be found well worthy of 
the attention of the farmer; yet only such as have 
already been either adopted or favourably tried, 
shall here be treated as clovers. 
composed of three leaflets, flowers arranged in 
dense oblong or globular heads, petals remaining 


attached when withered, and pods, for the most | 


part, shorter than the calyxes. 

The common red species, 7rifolium pratense, is 
by far the most prominent, and exists in a con- 
siderable number of distinct and well-marked 
varieties. It is both indigenous and exotic,— 
both perennial and biennial; and varieties of 
it which are perennial become biennial by long 
cultivation,—varieties which are biennial can be 
prolonged through three or more years by being 
prevented from running to seed,—and some vari- 
eties which have for a time been exuberant upon 
any locality, sometimes become suddenly shy, 


sickly, refractory, or otherwise unproductive. — 


The stems of all the varieties are upright, branch- 
ing, and, on the average, about two feet high; 
the leaflets are oval or inversely heart-shaped ; 
the stipules are ovate and bristle-pointed; the 
flowers grow in dense globular or slightly elon- 
gated heads; and the teeth of the calyxes are 
bristly-like, and the lower one is longer than the 
others. The colour of the flowers, though pre- 
vailingly reddish purple, is of various shades in 
the several varieties, and sometimes is even white. 

The native, wild variety of red clover grows 
naturally in old pastures, heathy moors, neglect- 
ed meadows, and way-sides; and has a general 
character of such obvious distinctiveness from 
the cultivated varieties as to have been some- 
times pronounced a different species. Its stems, 
its leaves, and its flowers are darker in colour 
than those of the cultivated red clover; its leaf- 
lets are narrower; its roots are more fibrous; and 


All have leaves | 


| ish-coloured spots. 


its stems and its leaves have a greater degree of 
downiness or pubescence. Several subvarieties 
of it are observable,—differing from one another 
both in minute organic characters and in habit 
of growth; but all possess its general characters, 
and exhibit its marks of broad distinction from 
the cultivated varieties. Every subvariety of 
native red clover, so far as known, is strictly 
perennial. 

The common cultivated perennial variety of 
red clover lives through a comparatively short 
duration, is rather liable to acquire a biennial 
habit, and differs from the thoroughly biennial 
sorts principally in having somewhat more pu- 
bescence on its leaves, and in its being a few 
days later in coming into bloom.—The Duke of 
Norfolk’s perennial red clover blooms a week 
earlier, and has more fibrous roots, and darker- 
coloured stems, leaves, and flowers, than the 
common variety; and it lives through a longer 
period of duration, so as to be more truly enti- 
tled to the designation of perennial_—The Argo- 
vie perennial red clover is more dwarfish and 
spreading, and has lighter-coloured leaves and 
flowers, than the two preceding; and most of its 
leaflets are blotched, near their base, with light- 
It is extensively cultivated, 
as a perennial clover, in France; and was intro- 
duced thence from Switzerland—The German 
perennial red clover is very similar to the Argo- 
vie variety, but flowers a few days sooner, and is 
rather more productive. 

Biennial red clovers comprise very numerous 
and constantly shifting subvarieties. They are 
characterized, as a class, by a strictly biennial 
habit, and by having more fusiform roots and less 
pubescent leaves than the perennial red clovers. 
Even the kind usually denominated English red 
clover comprises somewhat numerous and contin- 
ually altering subvarieties; and receives modifi- 
cations and changes, not only from the diversi- 
fied soil and culture of different situations, but 
from frequent intermixtures and substitutions of 
foreign seed; yet, in the aggregate, it may be re- 
garded as having large seeds, a deep colour, and 
a powerfully luxuriant habit. The French red 


' clover has small, plump, purplish seeds, roundish 


a __ 


leaflets, very smooth leaves and stems, and a 
luxuriant and sappy appearance; and is well 
adapted for strong soils in warm or sheltered 
situations. The Dutch red clover has large, ill- 
filled, yellowish seeds, a somewhat light colour, 
and a rank and coarse habit of growth; but is 
well-suited to coarse clayey soils, cold, ill-drained 
land, and exposed or damp farms. The Ameri- 
can red clover has small, yellowish seeds, small 
and hard stems, and only a moderate habit of 
growth; but is more easily prolonged into a dura- 
tion beyond biennial than any of the other vari- 
eties. The Normandy, the Holstein, and the 
Cologne clovers likewise figure in our lists of bi- 
ennial red clovers; but they are neither promi- 
nent nor well-tested. 
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White, creeping white, or Dutch clover, 77i- 
folium repens, is an universally known indigenous 
perennial. It grows wild in our meadows and 
pastures, and possesses such extraordinary vital- 
ity in its seeds as, under favourable circum- 
stances, to spring profusely and spontaneously 
up, in places where it could not previously have 
vegetated for very many centuries. Its roots 
are fibrous; its stems are stoloniferous, or creep 
along the ground, and strike root at the joints ; 
its leaflets are heart-shaped, and frequently have 
near their base a black or darkish-coloured blotch ; 
its flower-stems are erect and leafless; its flowers 
are arranged into globular heads, bloom from 
May till September, and are commonly white, 
but sometimes have a tinting of very light pink; 
its calyxes are unequally toothed; and its pods 
are four-seeded. It is suited to a very wide va- 
riety of soil and climate, and probably excels 
every other agricultural plant of Europe in 
the breadth and unscrupulousness of its adap- 
tations. Varieties of it, more or less productive 
and nutritive, are somewhat common, and, so far 
as they are produced by mere peculiarities of 
soil and culture, may be regarded as fugitive ; 
but one very marked variety of it has both a cu- 
rious and a permanent character, is so five-lobed 
in its leaves as to be rather a cinquefoil than a 
trefoil, occasionally excites the curiosity and 
provokes the search of the rambler in the fields, 
and has received from systematic botany the de- 
signation 7’rzfolium repens pentaphyllum. 

The hybrid or bastard species, 7rzfolvwm hybri- 
dum, grows wild in Finland, Denmark, Germany, | 
France, Portugal, and Italy, and was introduced 
to Britain in 1777. It was first discovered grow- 
ing luxuriantly in ditches at Alsike in Sweden ; 
and it has hence been sometimes called Alsike 
clover. It exhibits an appearance intermediate 
between that of Z. pratense and T. repens, and 
was in consequence thought to be an offspring | 
of their union, and designated hybrid or bastard ; | 
but it is, in all respects, a perfectly distinct spe- | 
cies. Its root is fibrous and perennial; its stems 
are branchy, and not so erect as those of red clo- 
ver ; its leaflets are ovate and a little serrated ; 
its flower-heads are globular and stalked; the 
tuft of its calyx is nearly equal; and its pods are 
tretragonal. It strikes its roots deeper, lifts its 
head higher, and has a more luxuriant foliage 
than the red clovers; and, besides being suitable 
both for the alternate husbandry and for laying 
down to pasture, it may probably flourish ona 
farm which, in reference to the red clover, has, 
in technical phrase, become “clover-sick.”” When 
made into hay in the northern parts of conti- 
nental Europe, it retains its smell and colour, 
and never becomes mouldy; and either in hay or 
in a green state, it is eagerly eaten by all kinds 
of live stock. 

The zigzag species, also called marl-grass, cow- 
grass, and mediate cow-grass, T’rifoliun, medium, 
grows wild in the dry pastures of England. It 


a 


} 
| 
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is perennial, unfastidious, and of easy culture; 
yet, though thoughtlessly extolled by some agri- 
cultural writers, it has the character far more of 
a weed than of an useful plant. It is seldom, 
and in but small quantities, eaten by cattle; it 
produces comparatively little seed; it exerts so 
powerful a lateral action by its creeping and 
spreading roots as to starve and smother almost 
every grass-plant in its vicinity ; and, while so 
unsocial and usurping as to take entire possession 
of spots of ground, and always exist in consider- 
able patches, it loves only such situations as very 
dry and almost barren fields, very dry banks, 
and the earth-clad sides and summits of old walls. 
It has often been mistaken for common red clo- 
ver, and, besides sharing with it the popular 


| name of cow-grass, it has a considerable resem- 
|| blance to it in general appearance; yet it may 
| be readily distinguished by the creeping habit of 


its roots, the rigid, zigzag character of its stems, 
and the unspottedness and comparative narrow- 


| ness and darkness of its leaves. 


The Alpine species, Zrifoliwm alpestre, grows 
wild in Hungary, Austria, and other parts of 


| continental Europe, and was introduced to Bri- 
| tain in 1789. It has sometimes been confounded 
| with the zigzag species; but is quite distinct in 


at once appearance, habit, and utility. Its root 
is perennial, and more fibrous yet less usurping 
than that of the zigzag species; its stem is erect, 


_ very hard, not much branched, and only about 
12 or 14 inches high; its foliage is comparatively 


scanty ; and its flower-heads are somewhat oval, 
and grow in pairs, and possess so comparatively 


| high a degree of beauty as to render it very wor- 


| thy of a place in the parterre. It has been re- 
commended for farm-cultivation by continental 
| writers; but it affords little promise of being 
| able to compete with any of our present culti- 
| vated kinds in either succulency or luxuriance. 
The strawberry - headed species, Trifolium 
fragyferum, grows wild on moist grounds in the 
seaboard districts of England. It is a perennial, 
and has a creeping and stoloniferous habit simi- 
lar to that of red clover; but it is readily distin- 
guished by the lowness of its growth, the infla- 
tion of its calyxes, the flesh or lightish-pink colour 
of its flowers, and the globose, strawberry-like 


appearance of its heads. Its root is fibrous; its 


|| stem is creeping; its leaflets are obcordate and 


| serrated ; its flower-stems seldom rise higher 
than about 3 or 4 inches from the ground; and 
its calyxes are inflated, membranaceous, coloured, 


| and downy, and have two of the teeth of each 


recurved. This species, though hitherto little 
| attended to, might probably be an advantageous 
ingredient in a mixture for permanent pasture 
on moist land. 

The yeliowish-white species, Zrifoliwm ochro- 
leucum, grows wild on dry pastures in some parts 
of England. Its root is perennial; its stem is 
| erect, and about a foot high; and its flowers are 


} 


| sulphur-coloured, bloom from May till July, and 
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have so handsome an appearance as to entitle it 
to a place among ornamental plants. This spe- | 
cies does not seem to deserve extensive cultiva- 
tion; yet it might form a good ingredient in 
permanent pastures on dry and calcareous land. 

The Hungarian species, 7rifoliwm pannonicum, 
was introduced to Britain from Hungary in 1752, 
Its root is fibrous and perennial; its stem is 
strong, upright, and about 14 inches high; and 
its flowers have a white or whitish-yellow colour, 
and bloom in June and July. It has so much 
beauty as to be worthy of a place in the parterre; 
and, were it not too tender for general field cul- 
tivation, it probably possesses sufficient econo- 
mical value to deserve the attention of the 
farmer. 

The brown or villous-stalked species, 7rzfoliwm 
badium, is a native of the Pyrenees. Its root is 
fibrous and perennial; its stem is erect, and only 
about 6 or 8 inches high; its foliage is scanty; its | 

| 
| 
| 
| 
| 


ee 


flower-heads are numerous, have a bright shin- 
ing yellow colour, and bloom from June till Au- 
gust; and its seeds disperse themselves as soon 
as ripe, and cannot easily be obtained for artifi- 
cial sowing. This species is an ornament to the 
parterre, but seems to be of small agricultural | 
value.—All the species we have hitherto noticed, | 
excepting the biennial varieties of the red clover, 
are perennials; and all the species which remain | 
to be noticed are annuals. 

The crimson or flesh-coloured species, Trzfolium 
incarnatum, is a native of Italy, France, and Swit- 
zerland, and was introduced from the first of these 
countries to Britain toward the close of the 16th 
century. Its stem is strong, striated, branched, 
hairy, and about 12 or 14 inches high; its leaf- 
stalks are long and downy; its leaflets are cu- 
neiform, broadly-obtuse, crenate, and hairy; its 
flower-heads are oblong, obtuse, and about two 
inches in length; its flowers have a beautiful 
deep flesh-colour, and appear in July ; its calyxes 
are ten-ribbed, hairy, and a little compressed ; 
and its capsules are included in the tubes of the 
calyxes, and contain each a single, oval, compress- 
ed, glossy, yellowish-brown seed. It is largely cul- 
tivated in the south of France, and seems abun- 
dantly worthy of agricultural attention in Bri- 
tain ; and, while very productive of fodder in the 
field, it makes a fine figure in the flower-garden. 
In the south of France and in other continental 

| 
| 


districts, it is sown in the end of August or be- 
ginning of September, cut down in the following 
May, and immediately succeeded by a crop of 
potatoes or of Spanish wheat. Much stupid dis- 
credit has been thrown upon it in consequence 
of absurd experiments, which either assumed it 
to be a perennial or treated it as a spring-sown 
annual; and doubts have been raised against its 
adaptations to Scotland, in consequence of its 
refusing to flourish there under the same treat- 
ment as in the south of England. 

Moliner’s species, Trifolium Molinert, is a na- 
tive of the south of Europe, and was introduced | 


| foliage. 
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to Britain in 1820. It pretty closely resembles 
the crimson species in at once height, appear- 
ance, and general habit, and has even been some- 
times regarded as merely a permanent variety of 
that species ; but it rushes more rapidly to ma- 
turity, has rather a hardier constitution, and 
carries a much lighter-coloured flower. It is 
cultivated in some districts of France and Swit- 
zerland, and probably might be more suitable 
than the crimson species for Scotland. Its ap- 
pearance is decidedly handsome, yet not so im- 
posing as that of the crimson. 

The Alexandrian species, 7rzfoliwm Alexandri- 
num, is a native of Egypt, and was introduced 
thence to Britain in 1798. It rivals the crimson 
species in beauty, and even competes with it in 
intrinsic value; yet it has a more straggling 
habit of growth, and is less densely covered with 
Its stem is branching and nearly erect, 
and attains a height of from 12 to 24 inches; its 


| leaflets are long, narrow, smooth, and slightly 
| toothed; its calyxes are hairy, and have narrow, 


sharply-pointed, and unequal teeth; its flowers 


| have a pale yellow colour, and appear in June 


and July; and its flower-heads are stalked and 
slightly oblong or oval. 

The thread -like or yellow-suckling species, 
Trifolium filiforme, grows wild on the gravelly 
pastures and other dry, gravelly, or rocky places 
of Britain. It yields but a small bulk of forage, 
and is but little relished by any kind of live 
stock; yet it has been recommended for cultiva- 
tion on such gravelly, rocky, or otherwise half- 
barren ground as cannot maintain more valuable 
herbage; and though usually an annual, it be- 
comes, under good treatment or when eaten 
down by sheep, practically a biennial. Its stems 
are procumbent; its leaflets are nearly sessile ; 
its flower-stalks are slender and bending; and 
its flower-heads are small, loose, five-flowered, 
and bright yellow. 

The procumbent hop species, Trifolium procum- 
bens, grows wild in the same kind of places as the 
thread-like species, and has a very similar char- 
acter and value. Yet it is more compact, erect, 
and branching; it has usually a height of only 
from 4 to 6 inches; it has close, globular, shining 
yellow flower-heads; it is exceedingly liable to 
mildew ; and it appears to be very generally dis- 
liked by cattle-—The lesser yellow species, 7ri- 
folium minus, also grows wild in dry gravelly 
places; and it has a similar habit and worthless- 
ness to the procumbent species, but is seldom 
more than two or three inches high. _T. filiforme, 
procumbens, and minus, are frequently cultivated 
under the common name of yellow clover, and 
are, in practice, often confounded with black 
medick, Medicago lupulina—the starry species, 
Trifolium stellatum, grows wild upon the southern 
coasts of England, but is nowhere abundant. 
It has a height of 6 or 8 inches, and carries a 
curious head of purple-coloured flowers, but is 
not worthy of cultivation. 
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The principal species of clover at present ap- 
proved and extensively cultivated in Britain are 
thus, the crimson, in preparation for summer 
fallow or for a crop of potatoes,—the white, and 
occasionally some other low-growing species, for 
laying down land to permanent pasture,—and 
the red for the purposes of the alternate hus- 
bandry, and for green fodder and hay. But what- 
ever other species may, at any future time, come 
into cultivation, are likely to be treated in the 
same manner as one or other of these; so that 
all clovers, viewed in either their actual or their 
possible connexion with the farm, take as their 
type either the annual crimson, the perennial 
white, or the biennial red. 

Urimson clover requires to be the subject of 
considerably more extensive observation and pro- 
longed experience than have yet been directed 
to it, before it possess an established and routine 
system of cultivation for every part of Britain. 
“Tt has,” says Mr. Lawson, “been grown with 
much success in England, particularly in the 
southern counties; but hitherto its culture has 
not been attended with the expected success in 
most parts of Scotland. Whether this want of 
success should be attributed to the effects of cli- 
mate, or to the mode of culture, has not yet been 
satisfactorily ascertained. In England, it has 
been found to succeed best, either drilled (in 
rows at the distance of eighteen inches to one 
foot), or sown broadcast on stubble after the corn 
crops have been removed, and with no previous 
preparation save a course or two of harrowing, 
just sufficient to stir the soil to the depth of an 
inch or two, so that the seed may be more easily 
covered. 
ploughing is given; but in general, it is found 


better to dispense with the plough altogether, | 


for the many failures which occurred previous to 
its culture being properly understood, are now 
attributed entirely to the ground having been 
too much loosened and pulverized by repeated 
ploughings. The advantages to be derived from the 


cultivation of 7. cncarnatum are, that when sown | 


in autumn, it, may be cut and cleared from the 
ground in the beginning of June following, and 
the land fallowed for wheat or spring corn; it 
forms a valuable green food for cattle at an early 
period of the season, and, if cut when in full 
flower, it yields a more abundant crop, and makes 
a superior hay to that of common clovers, at least 
it is more readily eaten by horses. There can 
be no doubt but the south of England is better 
suited for the growth of crimson clover than any 
part of Scotland, from the circumstance that the 
corn crops are much earlier removed, conse- 
quently the young plants have more time to at- 
tain strength before the winter season sets in; 
however, it does not follow but that it may be 
grown with advantage in the more favourable 
districts of Scotland, were its culture fairly un- 
derstood. In Hngland, about 18 lb. or 20 lb. of 
seed is allowed to the acre; but in Scotland it 


In very tenacious soils, a very shallow | 


| 


as 


all the immediate purposes of pasturage. 
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has been thought advisable to add a few pounds 
more, to provide against contingencies ; when 
drilled, of course, the quantity required will be 
less, and it may be increased or lessened accord- 
ing to the nature of the climate and soil.” 

White clover has neither a proper habit nor a 
sufficient productiveness to be grown either as 
an independent crop or asa member of any course 
of alternate husbandry; but it is eminently suit- 
ed for herbage in any kind of pasture or grass 
lands, and ought always to be mixed in tolerably 
large proportion with the artificial grasses, in 
laying down land to what is technically called per- 
manent pasture. Though creeping and of low 
growth, it luxuriantly intertwines with the grass- 
es, so as to form athick and massive mat of herb- 
age; and it is at once so sweet and so very 
nutritive as to serve, in the highest manner, 
Yet 
when any instance of “permanent pasture” is 
intended to be of comparatively short duration, 
and to serve quite as much the remote purposes 
of an arable rotation as the immediate purposes 
of grazing, white clover is much less suitable 
than perennial red; for not only is it slower of 
development in the earlier periods of its growth, 
but it exerts a far feebler manurial power upon 
the soil for the succeeding cereal crops. Its pro- 
per place and treatment, therefore, are prominence 
among the grasses of a long continuance of arti- 
ficial pasture, and intermixture with the seeds 
of those grasses at the time of their being sown. 
It flourishes upon almost any soil, no matter how 
heavy, provided it be sound and dry; but it 
thrives best upon light calcareous soil; and, in 
very many instances, it springs, as if spontane- 
ously, from seeds which have been dormant for 
ages, either after the turning up of light calcare- 
ous land which has long lain in waste or neglect, 
or after a smart and prolonged action of calcare- 
ous manure upon other kinds of land. 

Red clover is an important element in all good 
alternate husbandry; but has. in a considerable 
degree, come to be distrusted, or to be considered 
as precarious, in consequence of having generally 
been cultivated on too close and routine a sys- 
tem, or at too rapid intervals. On its adoption 
into British agriculture, it exploded the old tri- 
ennial system, and led the way to all the valuable 
modern improvements in courses of cropping ; 
and its presence or absence, its prominence or 
obscurity, its profusion or sparseness in any dis- 
trict, is still a very distinct indication of the ex- 
cellence or wretchedness of that district’s hus- 
bandry. It affords ample support to the remu- 
nerating practice of soiling cattle, and, with the 
aid of tares, may form a sufficient supply of green 
food for all stock from the beginning of May till 
the end of November; it so covers the ground 
with its broad foliage, as to smother annual 
weeds ; and it so enriches the soil by the fixation 
of gases, and the profuse ramification of its roots, 
as to act with the power of a fallow, and make 
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both a mechanical and a chemical preparation for 
a beautiful and luxuriant cereal crop. But when 
frequently repeated, or when grown at regularly 
recurring intervals, without efficient means being 
used to counteract the mischief done to the soil, 
it is, in numerous situations, exceedingly liable 
to serious and even very signal failure. In Bel- 
gium, it cannot, under the present system of 
Flemish husbandry, safely recur oftener than at 
intervals of eight or ten years; in Norfolk, it 
ought, according to the locally approved system 
of rotation, to recur in every fourth year, but 


frequently requires to be either substituted by | 


grass-seeds or pulse, or nursed and protected by 
a special application of mineral manure ; in the 
magnesian-limestone districts of England, it fails, 


on the average, to the amount of about four- | 


ninths of the entire surface on which it is sown; 
in the oolitic districts, and in such parts of the 
coal and the new red-sandstone districts as have 
a light soil, it is esteemed precarious at a shorter 
interval than about twelve years; and on the 
chalk wolds of Yorkshire, it has so often and egre- 
giously failed as to have become almost totally 
abandoned. In the last of these districts, in- 
deed, even white clover, when grown as a substi- 
tute of the discarded red, very often fails to the 
amount of one half of the surface sown. 

A crop of red clover which fails in consequence 
of too frequent sowing, or in the manner of what 
is technically called clover-sickness, springs up, 
and vegetates till after the harvesting of the 
cereal crops with which it was sown, and then 
dies away during the months of October, Novem- 
ber, December, January, February, and March. 
The cause of its failure has been a subject of 
great bewilderment to farmers, and of much 
controversy among scientific agriculturists. A 
somewhat favourite opinion ascribes the failure 
to an exhaustion of some constituents of the soil, 
which are required for the sustenance of clover, 
and points to a manurial supply of these consti- 
tuents, particularly of gypsum, common salt, and 
phosphate of lime, as a means of preventing the 
failure; and another opinion, with nearly equal 
plausibility, ascribes it to the presence of some 
vegetable excretions which are poisonous to 
clover, and points for a remedy either to the 


chemical decomposition of the offensive matters, | 


or to the avoiding or modifying of the particular 


crop by which they are deposited. But the chief | 


cause, and probably the only one, appears to us 
to be the destruction of the cellular tissue of the 
plants by frost,—or remotely the absence or con- 
siderable diminution of the soil’s cohesiveness, 
and of its consequent power of retaining heat. 
“Those plants, particularly clovers, which are 
impatient of sudden change of temperature, are 
readily destroyed by the frost; and soils, by the 
growth of white clover, red clover, and tares, be- 
come more pulverulent, puffy, and less cohesive, 
in proportion to the frequency of the growth of 
these crops; and this explains why these lands 


| 
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tire of clover. The several particles of earth, by 
the long, deep, and numerous radicles of these 
plants, become mechanically forced from their 
position, and their points of contact thus ren- 
dered fewer in number; and such soils compara- 
tively become specifically lighter in proportion to 
the weight of a determinate volume.” A scien- 
tific paper, by the Rev. W. Thorp, in the Journal 
of the Royal Agricultural Society of England, 
makes an able appeal to experiment, in vindica- 
tion of this opinion and in refutation of the pre- 
vailing opinions, and then shows how perfectly 
this opinion harmonizes with the numerous and 
hitherto perplexing phenomena of clover-sickness. 

The soils of the chalk, oolite, and magnesian- 
limestone districts of England, after losing their 
power of producing clover, re-acquire it by the 
enjoyment of a considerable period of rest. For, 
“the more frequently the clovers, or tares, or any 
large tough-root plant are sown, the less compact 
and lighter in weight does the soil become; and 
at length, there is produced from this cause an 
incapacity of the clovers growing upon them to 
resist the frost; yet, in time, by the decomposi- 
tion of these roots, and the cultivation of bulb- 
| ous-rooted crops, and the treading of the soil by 
sheep in eating them off, as is usually practised, 
reconsolidation of the soil takes place, and the 
same land is thus enabled again to sustain clover 
against the severity of the frost.” —In some fields, 
particularly on the wolds of Yorkshire, the clover 
sometimes remains alive and healthy on the 
headlands, after it has everywhere else perished ; 
and it appears to owe all its safety on the head- 
lands to the incidental circumstance of their hay- 
ing been trampled and comparatively consolidated 
by the horses when turning round in ploughing.— 
Clover after teazles invariably fails on the strong 
tenacious clay lands around Hemsworth ; and 
yet clover after teazles succeeds better than any 
other crop, in the magnesian-limestone districts, 
| particularly around Kirk-Smeaton. [For the 
| treading of the teazle-spittalers and reapers ren- 
ders the clay land so compact as to exclude the 
proportion of air necessary for supporting the 
clover ; while just the same thing renders the 
light and porous limestone sufficiently solid for 
| preserving the crop through the winter.—One 
| portion of a field which had received farm-yard 

manure in preparation for turnips has been found 

to maintain clover, while another portion of the 

same field which had received bone-manure in 

preparation for turnips has been found to let the 

clover perish; and the former of these portions 

seems to have owed much of its superiority to 

the binding or agglutinating action of the dis- 

solved dung, while the latter owed much of its 

inferiority to the loosening and separating action 

of the slowly decomposing bones.—Some parts of 

the magnesian-limestone districts will produce 

clover every fourth year, and others will produce 

it only every eighth year, others only every 

twelfth year, and others not at all; for “the 
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compactness of the limestone soils is very vari- 
able,—some require pressing for wheat, others do 
not,—some contain five per cent. of alumina, 
others not one per cent.,—some twelve per cent. 
of lime, others not two per cent.,—hence, upon 
the more compact the clover will stand the win- 
ter, while upon other portions it will not do so.” 
—TIn farms in the south of England which have 
a light and porous soil, a working flock of sheep 
very generally secure the successful cultivation 
of clover; for, by their treading and their drop- 
pings, they both consolidate the soil and increase 
its capacity for heat—The claying or marling of 
clover-sick lands in Norfolk frequently restores 
their power of bearing clover; because it so 
changes their mechanical texture as to render 
their particles cohesive, and their whole sub- 
stance less penetrable by frost—The chalking of 
the Yorkshire wolds, or the liming of many light- 
ish lands in other districts, is favourable to clover, 
—simply because it increases their tenacity ; and 
so sensibly has the chalking this effect, that a 
person, walking over almost any portion of the 
wolds may know, from the sensation of firmness 
or otherwise conveyed through his feet, whether 
it have been chalked—* Sprengel remarks that 


the clovers delight in a close-topped soil, or one | 


which admits no great quantity of oxygen to the 
roots. The best clover grown in Great Britain 
is upon the warp soil in marsh land near the 
river Humber; for not only is such a soil dry 
and compact, but abounds in microscopic animal- 
cule. Ehrenberg has discovered that the mud 
of the various harbours in Europe contains from 
one-third to half of its volume of distinguishable 
organic bodies, chiefly polythalamia, from the 
nitrogen of which no doubt these soils derive 
their general fertility.—The practical and very 
important inference from all this is, that ten- 
dency to clover-sickness may, in every instance, 
be successfully combated, and that, by rolling, 
pressing, claying, chalking, liming, or other con- 
solidating appliances adapted to the specialities 
of the various kinds of soil, it may be completely 
and quite cheaply vanquished. “I should say,” 
remarks the writer whom we have been follow- 
ing, “lime the clover-ley when broken up for 


wheat, press the wheat, and also press the soil | 


for barley, and after harvest, before November, 
roll the barley with a heavy roller, and the pro- 
bability is, that we should hear no more of clover- 
sick lands.” 


Red clover is always sown in spring, and very 


seldom sown alone. It evolves so small a bulk of | 


produce in the first year that it could not remu- 
nerate by being sown alone; and it enjoys posi- 
tive advantage from the presence of another 
crop, which shall not remain longer on the ground 
than till August or September; and in all ordi- 
nary cases, it detracts from the nourishment 
which the soil might yield to the accompanying 
and overshadowing crop, no more than it com- 
pensates by its own value. On strong clayey 


——— 
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land in England, and on all kinds of wheat-hear- 
ing land in Scotland, it is frequently sown in 
spring among the rising crop of winter-wheat ; 
on all kinds of land in Norfolk, and on light lands 
in some other British districts, it is always sown 
among barley; in Belgium, it is sown among 
rye; in the southern and midland counties of 
England, it is sown among barley, oats, or any 
other convenient crop, and considered the best 
preparation, except clean fallow, for wheat ; and 
on any rich land, it may advantageously be sown 
among flax which is intended to be pulled green. 
A chief advantage of sowing it among a rising 
crop of wheat, or any other winter crop, is to 
prevent injury to that crop from premature lux- 
uriance in the clover; and a disadvantage of 
such sowing, especially if the rising crop be thick, 
is the risk of the clover-seeds or young clover- 
plants not obtaining sufficient circulation of air 
for their vegetating. 

The proper quantity of seed, on strong clayey 
| lands, with wheat or oats, varies from 12 to 18 
pounds per acre; and, on light porous soils, with 
barley, from 10 to 14 pounds. When the weather 
is favourable, and a range of proper time is in 
the farmer’s option, clover ought to be sown as 
early in the spring as possible, in order that it 
| may escape the possible mischiefs of drought and 
of insect devastation. When unmixed with grass- 
seeds, it is always sown broadcast; and, except 
in the hands of a singularly expert sower, it 
ought, for the sake of securing the utmost pos- 
sible equality of distribution, to be sown one-half 
lengthwise and one-half across. 
finely pulverized soil, and a very thin covering; 
and the sowing of it should be immediately pre- 
ceded by finely-tined harrowing, and immedi- 
ately followed by bush-harrowing, and, on light 
| soils, by rolling. On heavy soils, among oats, it 
| is usually sown in March; among rising wheat, 
either while the wheat-plants are low and slender, 
or after they have been eaten down by sheep; 
and on light soils, among barley, after turnips, 
in the course of April, or even so late as the be- 
ginning of May. Under bad management, as to 
either insufficient tillage or unskilful sowing, or 
in unfavourable seasons, from the effects of 
drought or of frost, the clover crop may partially 
fail or may come up in mere patches; and in all 
such instances, tare-seeds ought to be either dib- 
bled in, or sown and harrowed in upon all the 
vacant spaces. 

A small proportion of the seeds of rye-grass, 
| Lolium perenne, usually about a peck per acre, is, 
in multitudes of instances, mixed with the clover 
seeds in sowing. This intermixture of rye-grass 
is supposed to assist in preventing clover-sick- 
ness, to nurse and shelter the young clover plants, 
to augment the profitable bulk of the clover crop, 
and to serve as a corrective of the heating pro- 
perties of clover hay, and otherwise improve its 
good qualities as provender. So long as the in- 
termixed rye-grass of the crop is young and suc- 
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culent, clover-hay which contains it is at least as 
good as pure clover-hay, and perhaps a little 
better; but when the rye-grass becomes old and 
hard, it unquestionably deteriorates the crop. 
Unmixed clover-hay always or almost always ob- 
tains, around London, a superior price to mixed 
clover hay; but in many, perhaps most instances, 
it owes its higher market value to mere prejudice. 
When clover is intended to be strictly biennial, 
it probably acquires little advantage, and may 
occasionally suffer detriment from an intermix- 
ture of rye-grass; and when it is intended to 
stand to a third or a fourth year, it not only is 
benefitted by the presence of the rye-grass, but 
requires a selection of its own perennial varie- 
ties, and may very profitably have from two to 
four pounds per acre of its red clover seeds at 
sowing substituted by the same quantity of seeds 
of white clover. “If the grass is to continue in 
the ground only one year,” says Mr. Stephens, in 
reference to the practices of Scottish farming, 
“a larger proportion of red clover is used than 
when it 1s to continue for two or more years. It 
is considered that 12 lb. of clover seeds and one 
bushel of rye-grass, is sufficient for an imperial 
acre. If the grass is to continue one year, the 
rye-grass should be the annual, and so called be- 
cause it only affords a crop for one year, though 
by that time it has been two years in the ground, 
—one with the crop in which it was sown, and 
one with the clover seeds,—and though there is 
no botanical distinction between it and the true 
perennial rye-grass. This seed weighs 30 lb. per 
bushel, gives 1,712 grains to one drachm weight, 
and costs, by the quotations of 1843, from 20s. 
to 28s. per quarter. For the same duration of 
the grass crop, 10 lb. of red clover and 2 lb. of 
white should be sown on the acre. The red 
clover weighs 64 lb. per bushel, and gives 2,000 
grains to one drachm, and the cost is from 56s. to 
75s. per cwt. The white clover weighs 65 lb. 
per bushel; and, though so heavy a seed, it is so 
small that it takes 4,000 grains to weigh one 
drachm; and its usual cost is from 56s. to 75s. 
per cwt. When the grass is to remain more than 
one year, 6 lb. of red and 6 lb. of white, and one 
bushel of true perennial rye-grass, are considered 
good proportions. The perennial rye-grass weighs 
18 Ib. per bushel, gives 2,000 grains to one 
drachm, and its cost usually is from 24s. to 48s. 
per quarter.” The mixture of other hay and 
pasture plants besides rye-grass with clover— 
particularly Loliwm Italicum, Phleum pratense, 
Dactylis glomerata, Plantago lanceolata, and Pe- 
troseinum sativum—has of late years been re- 
commended; but any such mixture belongs rather 
to the systematic cultivation of the grasses, than 
to the clover-fallow of regular arable rotations. 
See the article Grass. Whenever a farmer pur- 
chases clover seeds from any party in whom he 
has not perfect confidence, he ought to satisfy 
himself that they are not “ doctored.” 


See the 
article SEEDS. 


‘The destination of the clover crop is exceed- | 


ingly various; and the treatment of it must, in 
a main degree, be ruled by the destination. In 
favourable seasons, and on rich soil, it frequently 
attains a considerable height and luxuriance be- 
fore the commencement of corn-harvest; and, in 
such instances, the corn crop amongst which it 
grows may be cut very low, so that a portion of 
the clover may be mixed with its straw, and 
add to the sweetness, nutritiousness, and bulk 
of its fodder. But when, from any cause, the 
clover continues to be low and feeble till the time 
of corn-harvest, it ought to escape all touch of 


| the instrument at the cutting of the corn-crop; 


and it may afterwards shoot up with such rapid- 
ity as, before the close of the season and without 
injury to itself, to afford a hearty though cau- 
tious bite to a flock of sheep. In all situations, 
unless when it suffers some disaster, or is diverted 
from its natural course of productiveness, it yields 
two disposable crops in the second year,—the 
first and best, when it is coming into flower in 
the beginning of summer, and the second when 


_ it has again rushed into full vigour in autumn; 
| and in some very favourable circumstances of 


soil, situation, and weather, it even, during the 


| second year, produces three good disposable crops. 
| Thé most common practice is to make the first 


of the two crops of the second year into hay, and 
to feed off the second crop; and another common 
practice, though a severe one, is to make both 
crops into hay. But these practices are, in mul- 


| titudinous instances, superseded or greatly modi- 
| fied by others. 
| upon clover as early in spring as it will afford 


Many farmers turn their stock 


them sustenance, and keep them upon it till 
May; and some afterwards treat it for a crop of 
hay, while others let it stand for a crop of seed. 
In general, in the vicinity of large towns, clover 
is treated as much as possible for hay; in dis- 
tricts remote from large towns, it is always more 
or less liberally fed off, and occasionally culti- 
vated for seed; and when prolonged into the 
third year after sowing, it is usually pastured or 
fed off in a similar manner to turnips. 

The general hay-making process with clover, 
as well as with meadow-grass, will be noticed in 
the article on Hay. The grand difficulty in the 
case of clover is so to dry it, as to avert the risk 
of moulding, and prevent damage to its tender 
foliage; and this difficulty is increased when, in 
order to insure the due richness of the hay, the 
clover is not cut till fully in flower. In most or- 
dinary and all careless methods of hay-making, 
both the foliage and the flowers of clover are in 
imminent peril of being destroyed; nor is any 
method safe which shakes or disperses the swathe, 
or which does more than regularly and cautiously 
turn it. The mere drying of the crop is, in any 
circumstances, tedious, and in wet weather im- 
practicable. The German agriculturist Schwertz 
dries the clover on a sort of parrot perches, stuck 
into the ground. The perches are about 8 feet 


high, and capable of bearing a load of 2 cwt. of 
green fodder, mowed 24 hours, and in a somewhat 
withered condition. “ This method,as I haveseen 
it practised in the Duchy of Baden,” says Bous- 
singault, “answers well; but there is consider- 
able ccst for manual labour, and, in the first in- 
stance, for perches.” Buta alien, easier, and 
far more economical method was invented, tested, 
and published, a few years ago, by William Bell, 
Esq. of Hunthill. He originally designed erly 
to avert the injury which usually arises from 
letting the clover lie in swathes just as it falls 
from the scythe; but he obtained results which 
involved the superior preservation, colour, fra- 
grance, and nutritiousness of the hay. Mr. Bell, 
writing to the Directors of the Highland Soak aie, 
in the beginning of the winter bf 1839-40, says: 

“On Thursday 26th September, 1839, an acre of 
a heavy second crop of clover was cut. On the 
same day, a stack of oats was thrashed, being 
also the produce of about an acre; and the straw 
was spread on the surface of the grass as it lay 
on the ground. That same evening, the whole, 
without being worked up in any way, was put 
into hand-ricks. On Saturday the 28th, the 
whole was spread out; and in the evening, it was 
put up in larger ricks, about three of the first in 
one. On Monday the 30th, the whole was again 
spread out, and in the evening was put in larger 
ricks, standing about six feet high. It was then 
considered to be quite ready to be carried to the 
stack ; but on Tuesday the 1st October, the wea- 
ther, which had been good, changed, and a heavy 
rain wetted the whole to a serious extent. On 


Thursday the 3d October, however, on being once | 


more spread out, the whole was found to be so 
dry, that it was put up in large tramp ricks, in 
which state it stood for about two weeks. It 


was then stacked, and has remained ever since in | 
the best condition, no part of it having become | 


at all heated, and the whole being as fragrant as 
the best clover hay. Horses preferred it greatly 
to the hay of this season of good quality, and the 
straw was eaten as readily as the grass, with 
which it is intimately mixed.” And after he had 
experience of it till the end of spring, 1840, he 
said, ‘The cattle and horses have eaten it freely, 
and continue to do so till the present time. 
Where a quantity of the clover happens to have 
been kept together, it is brown in colour, as is 
usual with the best clover hay ; where it has been 
intimately mixed with the straw, the stem and 
leaf remain essentially green, and the flower red ; 
the whole mixture is fragrant, and in excellent 
condition.” This method, therefore, besides fa- 
cilely and cheaply averting mischief from the 
clover, secures a large, easy, and most profitable 
increase of prime winter food for cattle and 
horses, and may prove eminently beneficial in 
rainy districts or in bad hay seasons. 

On good land, the first crop of hay will produce 
two tons of hay per acre, and the second crop 
one ton and a half; and if the land be very highly 
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manured, the produce will be considerably greater. 
In the Woburn experiments, on rich clayey loam, 
the produce per acre of newly cut broad clover 
was 49,005 lbs., and of long-rooted clover 74,868 
Ibs.; and on rich black loam, the produce per 
acre of newly-cut bastard clover was 20,418 lbs. 
Schwertz reckons that 2 cwts. of green clover 
yield 48 lbs. of hay; but the proportion of the 
dried hay to the green crop is very materially 
ruled by the age of the plants, and by the mete- 
orological circumstances under which they grow. 
In experiments of Boussingault, one ton of clo- 
ver in flower of the second year yielded 7 cwts. 
of hay, and one ton of clover of the first year 
yielded 4 cwts., 2 qrs., 24 lbs. of hay; clover hay 
sent off, by complete desiccation, 21 per cent. of 
moisture; dry hay yielded, by incineration, 7°76 
per cent. of ashes; and the elementary constitu- 
ents of the organic parts of dry hay, or the parts 
which were dissipated by combustion, were 47°53 
per cent. of carbon, 4°69 of hydrogen, 37:96 of 
oxygen, and 2°06 of nitrogen—Loudon’s Hortus 
Britannicus. — Sinelair’s Hortus Gramineus.— 
Lawson's Agriculturist's Manuwal—Lawson on the 
Artificial Grasses.— Youngs Farmer's Calendar.— 
Reports to the Board of Agricultuwre—WMarshall’s 
County Reports— Quarterly Journal of Agricul- 
ture—Journal of the Royal Agricultural Socrety. 
—Catalogue of the Highland Society's Museum.— 
Transactions of the Highland Society.— Stephens’ 
Book of the Farm.—Davy’s Agricultural Chemis- 
try. — Boussingault’s Rural Economy. — Doyle's 
Husbandry.—Sproule’s Agriculture.—The Garden- 
er’s Magazine.—Low’s Agriculture—Sir John Sin- 
clair’s General Report of Scotland. 
CLOVE-TREE,—botanically Caryophyllus. An 
evergreen, tropical, spice tree, of the myrtle tribe. 
It constitutes a genus of itself, and takes for its 
specific name aromaticus. It is a native of the 
Moluccas; it is cultivated, for the sake of its 
cloves, in the islands of Amboyna, Honimoa, Oma, 
Nousalaut, Sumatra, Bourbon, and Dominica; 
and, in 1797, it was introduced, as a curiosity, to 
the hothouses of British gardens. Its stem con- 
sists of extremely hard wood, and is covered with 
a thin, smooth bark, like that of the beech; its 
branches so ramify and ascend as usually to at- 
tain a height of 20 or 25 feet from the ground; 
its leaves are opposite, lanceolate, smooth, dull 
green, and very similar in form and consistency 
to those of the laurel,—and, when bruised, they 
diffuse a strongly aromatic odour; and its flow- 
ers grow in bunches of from nine to twenty-one 
at the extremity of the branches,—their ca- 
lyx is long, and divided into four segments,— 
their corolla has four roundish, notched, very 
pale blue petals,—and, in their native country, 
they appear in March. The unexpanded flowers, 
or the calyxes previous to the development of the 
petals, are the cloves of commerce, and are ga- 
thered from the beginning of October till the end 
of February. They are shaken down upon large 
cloths spread under the trees; they have, at the 
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time of being gathered, a reddish colour, and a 
certain degree of firmness; they are immediately 
immersed in boiling water,—then spread upon 
hurdles, covered with leaves, and exposed for a 
few days to smoke and a strong heat, till they 
acquire a brown hue,—and then spread out in 
the sunshine till they become thoroughly dry. 
Prime cloves are comparatively large-sized, heavy, 
oily and frangible, of a fine fragrance, and very 
pungent aromatic taste; and when handled and 
finger- pressed, they should make the fingers 
smart, and leave upon them a greasy moisture. 
A powerfully aromatic oil is distilled from cloves ; 
and the best varieties of this are prepared in the 
Moluccas, and sent to Europe in bottles. A pe- 
culiar crystallizable principle, apparently a sub- 
resin, was obtained by M. Lodibert from the 
cloves of the Moluccas and the West Indies, and 
designated by him caryophylline. Cloves, besides 
their well known culinary uses, possess valuable 
medicinal virtues, as powerfully stimulating aro- 
matics, and are given as corrigents to other medi- 
cines, and as principal remedies in atonic gout 
and bad cases of dyspepsia. 
CLUB-GRASS,—botanically Corynephorus. A 
small genus of grasses, of the oat tribe. The 
white species, Corynephorus canescens, called by 
Sowerby and Smith Azra canescens, grows wild on 
the sandy shores of England. Its root is peren- 
nial; its culm is 6 or 8 inches high; its flowers 
appear in July and August; and its jointed beard 
terminates in a club-shaped articulation, which 
gives occasion to its popular name. 
CLUB-MOSS. See Lycopopium. 
CLUB-RUSH,—botanically Scirpus. A genus 
of perennial, cyperaceous plants of the rush or 
sedge tribe. They have somewhat the appearance 
of very coarse grasses, but develop their fructi- 
fication in a different manner, grow on poor soil 
or in neglected situations, and always have the 
character of rank and coarse weeds. ‘Their 
flowers, like those of the grasses, are glumaceous ; 
and the spikelets are many-flowered and profusely 
imbricated. The lake species, bull-rush, or tall 


-club-rush, Secrpus lacustris, abounds on the sides 


of lakes and rivers, on occasionally inundated 
alluvial soils, and in several other kinds of watery 
situations, and possesses considerable economical 
value. Its culm is about 6 feet high, round, filled 
with soft white pith up the centre, about half an 
inch thick at the base, and generally furnished 
at the bottom with two sheaths ; its panicle is 
terminal and decompound; and its spikelets are 
ovate and smooth, and appear in July and 
August. It is used for making mats and chair- 
bottoms, for stuffing between the staves of casks, 
and for various ether purposes; and it might 
be profitably cultivated in such periodically 
flooded alluvial grounds as are incapable of re- 
clamation from fresh-water tides or from other 
similar inundations.—The tufted species, Scorpus 
cespttosus, has usually a height of 6 or 8 inches, 
flowers in July, and abounds in many bogs and 


| 
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turfy heaths. The few-flowered species, Scvrpus 
paucifiorus, has about the same height as the pre- 
ceding, flowers in August, and occurs in moun- 
tainous bogs. The triangular species, Scirpus 
triquetus, has a height of about a yard, flowers in 
August, and grows in English marshes. The 
glaucous species, Scirpus glaucus, has a height 
of about two feet, flowers in July and August, 
and occurs in the salt marshes of England.—The 
species called S. rufus, S. caricinus, S. sylvaticus, 
S. maritimus, and S. cartnatus, are also indigenous, 
and usually have heights of respectively 4, 1, 14, 
2, and 3 feet. Seven or eight species have been 
introduced from foreign countries; and upwards 
of an hundred others have been scientifically 
described. 

CLUMP. A number of shrubs or trees grow- 
ing together in an isolated group. 

CLUSIA. See Batsam-Tren. 

CLUSTER. A raceme, bunch or group. The 
name is employed in such varied ways as to 


designate a raceme of flowers, a bunch of grapes 
| or currants, and a clump in turnip-crops. 


CLUSTER-GRAPE, The small black grape, 
or currant grape. See Grape and VINE. 

CLUSTER-PINE. The pinaster. See Prive. 

CLUTIA, or Cruytia. A genus of beautiful, 
evergreen, tender small shrubs, of the spurge 
family. Two species have been introduced to 
our hothouses from India, and ten to our green- 
houses from the Cape of Good Hope; and several 
more are known to botanists. All the introduced 
species are handsome; all the Cape species are 
valuable for blooming in winter or early spring; 
and the species called pulchella, alaternoides, daph- 
nordes, polygonordes, tomentosa, polyfolia, and eri- 
coides, are the chief favourites. The flowers of 
all are white. 

CLYMENUM, — botanically Lathyrus clyme- 
num. A hardy, climbing, ornamental, leguminous 
annual, of the everlasting pea genus. It attains 
a height of 4 feet, and carries red and blue papi- 
lionaceous flowers in June and July. It is a na- 
tive of the Levant. A subdivision of lathyri, 
comprising about a dozen species, takes the cly- 
menum as its type. 

CLYSTER. See Guyster. 

CNEORUM. A small genus of beautiful ever- 
green shrubs, of the turpentine-tree tribe. The 
three-grained species, or widow-wail, C. tricoccum, 
is a native of dry gravelly soils in Spain, Italy, 
and the south of France, and was introduced to 
Britain in 1793. Its stem consists of very hard 
wood, and is 3 or 4 feet high, and very much 
branched; its young branches are smooth and 


pale green, and its old ones brown; its foliage is 


smooth, dark green, and very handsome, and 
combines with the arrangement of the branches 
to recommend the plant to a front situation in a 
shrubbery; and its flowers are yellow and in- 
conspicuous, grow from the wings of the leaves, 
and bloom from April till November. Another 
species, called the powdery, C. pulverulentum, was 
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brought, in 1822, from Madeira.—The name 
eneorum is also the specific designation of three 
ornamental evergreen undershrubs of other gen- 
era. The Convolvulus cneorum has pink flowers, 
grows a yard high, and was long ago brought 
from the Levant; the Pleurandia cneorum, or 
garland - flower, has yellow flowers, grows two 
feet high, and was recently brought from the 
Cape of Good Hope; and the Daphne eneorum, or 
old garland-flower, has pink flowers, grows 15 
inches high, and was brought, about the middle 
of last century, from Austria. 

CNEPHASIA. See Turpenrine-Morn. 

CNICUS. See Tuistiz. 

COACH. See Carriage. 

COAGULATION. See Arpumen. 

COAGULUM. See Curxsz, Curp, Boop, and 
RENNET. 

COAL. This well-known substance consists 
essentially of carbonaceous matter, and, in one 
variety, the blind coal (see AnrHRacITE), this is 
nearly pure; but, in the greater number of the 
varieties of coal, there is present a soft, bitumin- 
ous matter, which communicates to them some 
peculiar properties. Those which contain much 
bitumen are highly inflammable, and burn with 
a bright flame; those in which the carbon pre- 


dominates burn less vividly. Numerous varie- | 


ties of coal exist, deriving distinctions partly 
from their state of aggregation, but principally 
from the proportions of their bitumen and car- 
bon. Excepting the anthracite, they may be 
treated of under the two divisions of black coals 
and brown coals. The colour of brown coal, as 
its name imports, is brown: it possesses a lig- 
neous structure, or consists of earthy particles. 
The colour of black coal is black, not inclining 
to brown, and it does not possess the structure 
of wood. 

The varieties of brown coal are the following :— 
bituminous wood, which presents a igneous tex- 
ture, and very seldom any thing like conchoidal 
fracture, and is without lustre; earthy coal, con- 
sisting of loose, friable particles; moor coal, dis- 
tinguished by the want of ligneous structure, by 
the property of bursting and splitting into angu- 
lar fragments, when removed from its original 
repository, and the low degree of lustre upon its 
imperfect conchoidal fracture ; common brown 
coal, which, though it still shows traces of lig- 
neous texture, is of more firm consistency than 
the rest of the varieties, and possesses higher 
degrees of lustre upon its more perfect conchoidal 
fracture. 

Some varieties of black coal immediately join 
those of brown coal. They are, prtch coal, of a 
velvet-black colour, generally inclining to brown, 
strong lustre, and presenting, in every direction, 
a large and perfect conchoidal fracture ; slate coal, 
possessing a more or less coarse, slaty structure, 
which, however, seems to be rather a kind of 
lamellar composition than real fracture ; foliated 
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and coarse coal in like manner, only the com- 
ponent particles are smaller, and approach to a 
granular appearance ; canned coal, without visible 
composition, and having a flat, conchoidal frac- 
ture in every direction, with but little lustre, by 
which it is distinguished from pitch coal. All 
these kinds are joined by numerous transitions, 
so that it often becomes doubtful to which of 
them we should ascribe certain specimens, though 
they undoubtedly are members of this species. 

As the preceding varieties of coal consist of 
variable proportions of bitumen and carbon, they, 
of course, must vary in their inflammability. 
Several varieties become soft, and others coke, 
when kindled, or, in other words, allow of the 
separation of the bituminous from the carbona- 
ceous part. We perceive this separation in its 
combustion in a common fire; the coal, when 
kindled, swelling and softening, exhaling a kind 
of bitumen, and burning with smoke and light ; 
while, after a certain period, these appearances 
cease, and it burns only with a red light. The 
separation is effected more completely by the 
application of heat in close vessels: the bitu- 
men is melted out, and there is disengaged 
ammonia, partly in the state of carbonate with 
empyreumatic oil, and the coal gas (a variety 
of carburetted hydrogen), often mixed with car- 
bonic acid and sulphuretted hydrogen, the car- 
bonaceous matter being, in a great measure, 
left, forming coke-—The decomposition of coal 
is carried on, on a large scale, with a view 
to collect the products; the gas being used to 
afford an artificial light, which is clear, steady, 
easily regulated, and economical; the bituminous 
matter, or mineral tar, being applied to the uses 
for which vegetable tar and pitch are employed, 
and the coked coal being used in the smelting of 
metallic ores, and for various other purposes, 
where an elevated and steady temperature is 
needed, 

Coal, excluding anthracite, has been supposed 
to be of vegetable origin. There is a remarkable 
graduation from bituminated wood to perfect 
coal. In some varieties, the structure, and even 


the remains, of plants are apparent, and its che- 


mical composition agrees with that of vegetable 
matter. It is difficult to determine, however, in 
what manner it has been formed, or by what 
operations the vegetable matter, from which it 
has originated, has been so far modified, as to 
have assumed the properties under which it 
exists. And there are many geologists who re- 
gard it, in common with anthracite, as an ori- 
ginal mineral deposit.—The varieties called slate 
coal, foliated coal, coarse coal, cannel coal, and pitch 
coal, occur chiefly in the coal formation; some 
varieties of pitch coal, also the moor cval, bitu- 
minous wood, and common brown coal, are met 
with in the formations above the chalk; the 
earthy coal, and some varieties of bituminous 
wood and common brown coal, are often included 
in diluvial and alluvial detritus. The coal seams 
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alternate with beds of slaty clay and common 
clay, sandstone, limestone, sand, &c. They are 
often associated with vegetable organic remains, 
in slaty clay, sometimes, also, with shells, and 
having iron pyrites intermixed with them. Bitu- 
minous coal is so universally distributed, that it 
is unnecessary to attempt the enumeration of its 
localities. 

COAL-ASHES. See Asuuzs. 

COAL-GAS. The combustible aeriform pro- 
duct of the destructive distillation of mineral 
coal. Though often supposed to bea very simple 


and uniform gas, and though now almost univer- | 


sally known in Britain, it is both compound and 
exceedingly variable, and might easily be classi- 
fied into a number of varieties. Its chief consti- 
tuents are olefiant gas and light carburetted hy- 
drogen, in very variable proportions; and its 
most frequent secondary constituents are car- 
bonic acid, carbonic oxide, free hydrogen, free 
nitrogen, some compound or compounds of sul- 


phur, and several definite compounds of carbon. 


and hydrogen. Some of the constituents, such 
as nitrogen, are useless; some, such as carbonic 
acid and carbonic oxide, diminish the illuminat- 
ing power of the mixture; some, such as sulphu- 
retted hydrogen, are noxious to organic beings; 
and some, including all the most important, are 
greatly modified in their illuminating power by 
the proportions of their combination. The quality 
of coal-gas is controlled by the character of the 
coal distilled, by the degree and regulation of the 
heat in distillation, by the method of purifica- 
tion, and by several other circumstances ; and, 
even in any one manufactory, whose processes 
are not carefully and uniformly conducted, it 
may so exceedingly vary as to range between a 


specific gravity of -45 and a specific gravity of | 
‘70. In all public manufactories, it is more or 


less, and in some wholly, purified from its sul- 
phuretted hydrogen by being made to pass 
through some watery preparation of lime; but, 
even after such purification, it contains a pro- 
portion of some compound of sulphur, and in 
consequence generates by its combustion more 
or less of sulphurous acid. Cultivators of plants, 
then, need not wonder that the burning of coal- 
gas is injurious to vegetation ; and they may 
generally infer that any variety of coal-gas will 
damage their plants nearly in the proportion of 
the sulphuretted hydrogen or of the sulphuret of 
carbon which it contains. A singular explosion 
of coal-gas occurred, a number of years ago, in a 
hothouse, with a peculiarly constructed furnace, 
in the vicinity of Falkirk. Some fresh coals were 
put into the furnace, the door was shut, and the 
explosion immediately followed. ‘The flues were 
burst with extraordinary violence; and so great 
was the heat, that vines and other plants were 
completely singed and spoiled. 

COAL-SOOT. See Soor. 

COAT. The natural hairy covering of the do- 
mestic animals, and particularly the sleek and 
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| rustic buildings. 


glossy covering of a well-kept horse. 
article GRooMING. 

COB. A wicker basket for carrying on the 
arm, or the small seed-basket carried by a sower ; 
likewise, a mud-wall; and formerly also a spider, 
—hence the word cobweb. 

COBAIA. Asmall genus of ornamental climb- 
ing plants, constituting the natural order Cobzea- 
ceze, and recently separated by Mr. Don from the 
bignonias. The climbing species, C. scandens, is 
the only one in Britain, and was brought hither 
in 1792 from Mexico. It has pinnated tendrilled 
leaves, and large purple flowers; and it usually 
attains a height of from 20 to 40 feet, and blooms 
from May till October. It generally requires 
greenhouse protection during winter ; and it 
grows with such amazing rapidity that, even 
where it cannot resist the effects of winter in 
the open air, it might be successfully and most 
ornamentally employed for covering bowers and 
It is easily renewed every year 
from cuttings or from seed. . 

COBURGIA. A genus of very beautiful, ten- 
der, bulbous-rooted plants, of the amaryllis tribe. 
The vermilion species, C. méniata, was introduced 
to Britain from Peru in 1844. Its leaves are 
bright green, three feet long, and an inch broad ; 
its flower-stem rises to the height of three feet ; 
and its flowers are drooping, narrow, tubular, 
and about 23 inches long,—they are produced in 
a cluster at the top of the flower-stem,—and they 
are at first nearly white, but afterwards become 
overspread with a vermilion tint. The scarlet 
species, CO. coccinea, was introduced from Lima in 
1839; and has considerable affinity, in the form 
of its flower, to Carpodetes recurvata. The flesh- 
coloured species, C. ¢ncarnata, was brought from 
Quito in 1826, resembles a pancratium, grows 
two feet high, has a light scarlet flower, and 
produces an imposing effect. 

COCCINELLA. A large genus of coleopterous 
insects, forming the type. of the Coccinellide 
tribe. About thirty species have been observed 
in England; and are as varied among themselves 
in colour and markings as any of our domestic 
animals. They are beautiful objects; they have 
always been popular favourites ; they everywhere 
secure the admiration and good feeling of chil- 
dren; and they bear the pet names of lady-birds 
and lady-cows among ourselves, and vache-a- 
Dieu and bétes de la Vierge among the French. 
They hybernate in dry fallen leaves, in the cracks 
of palings, beneath the loose bark of trees, and 
in similar situations; they are allured from their 
retreats by sunny days so early in winter as De- 
cember; they sport freely and finally abroad at 
the earliest period of true spring; and the fe- 
males, at the last of these periods, lay their eggs, 
in clusters of about fifty, beneath leaves. The 
eggs are cylindrical, buff-coloured, and set on 
end; and the larve, Plate XVJ., Figs. 17 and 18, 
are of a leaden colour, with orange or scarlet 
spots. They speedily emerge from the eggs, and 


See the 
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spread themselves over palings, the foliage of trees, 
and the grass of the fields, there to commence a 
course of devastation among the aphides. See the 
article Apuis. ‘Two of the most numerous and 
beneficial species of Coccinella, C. b¢punctata and 
C. septempunctata, Figs. 20 and 21, may be noticed 
both for their own sakes, and as illustrative speci- 
mens of the whole genus. 

The two-spotted coccinella, though always con- 
vex, about 23 lines in length, and quite specifi- 
cally uniform in character, is so variable in col- 
our and markings as to have been called by some 
entomologists Coccinella dispar. One variety of 
it has scarlet wing-cases, with a black spot on 
the centre of each, and cream-coloured spots at 


the inside of the eyes and on each side of the | 


thorax; another variety has a large red patch 
on each shoulder, a round red spot on each wing- 
case, and only the margin of the eyes and of the 
thorax whitish; and while both these varieties 
have a basis colour of black, they constitute the 
extremes of a considerable intermediate grada- 
tion of varieties——The seven-pointed species is 
nearly 3 lines broad, upwards of 34 long, and 
pretty uniform in appearance. It is hemi- 
spherical or very convex, and black; its wing- 
cases are bright brick red, and have a large black 
spot in the centre of the base, with three smaller 
and triangularly arranged dots; at the base of 
the head are two cream-coloured dots; and at 
each of the anterior angles of the thorax is a 
large cream-coloured dot. 

COCCOLOBA. See Srasipr GRAPE. 

COCCOON. ‘The envelope of silky or finely 


hairy material with which many an insect pro- | 


vides itself for protection during its pupa or 
chrysalis state. It consists, in some cases, wholly 
of fine threads spun from the insect’s own secre- 
tions, and, in others, of such threads combined 
with adjacent extraneous materials. Some coc- 
coons, as those of the weevils, the chrysomelide- 
ous beetles, and the gipsy and satin moths, are 


formed simply of a few threads, spun into an | 


open case-work, through the meshes of which the 
pupa can be easily seen; and others, as that of 
the silk-worm, are very elaborate in construction, 


and seem to consist of two distinct portions,— | 


externally a loose, gauze-like covering, and in- 
ternally a closely-woven and compact oval ball. 
As the silk-worm works from the outside to the 
inside of its case, the former is of course first 
spun; but the whole is formed of a single thread; 
and this, in some instances, can be unwound to 
the length of about a thousand feet: Malpighi 
thinks that six distinct layers of silk can be ob- 
served in the coccoon of the silk-worm; and 
Reaumur suspects the number to be still greater. 

COCCULUS.. A genus of tropical, evergreen, 
climbing plants, of the moonseed tribe. ‘I'welve 
species were introduced to Britain from India, 
between 1790 and 1820; and about forty other 
species have been scientifically described. All 
the introduced species are ornaments of the hot- 
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house; they range in usual height from 6 to 25 
feet ; and all have oblong-ovate or partially cor- 
date leaves, and whitish-green or greenish-yel- 
low flowers. ‘wo of the introduced species, C. 
palmatus and C. Plukenetit, are medicinal; the 
former of these yields the calumba-root of the 
British pharmacopeias; and some one of the un- 
introduced species, probably C. tuberosus, yields 
the large poisonous seed, called Cocculus Indicus, 
commonly sold in drug shops, and somewhat ex- 
tensively used in some large manufactories of 
malt liquor. See the articles CanumBa and Atz. 
A peculiar, bitter, poisonous principle, now pretty 
well known under the name of picrotoxia or 
picrotoxine, is obtained from cocculus indicus. 

COCCUS. A genus of insects of the order of 
heteroptera, family gallinsecta. Generic charac- 
ter: antennee filiform, of 10 or 11 articulations 
in both sexes, shorter than the body ; rostrum 
pectorale, conspicuous only in the females ; 
males with two large incumbent wings ; fe- 
males apterous, subtomentose, fixed, and becom- 
ing gall-shaped or shield-shaped after impregna- 
tion. 

These little insects are remarkable for many 
peculiarities in their habits and conformation. 


| The males are elongated in their form, have long, 
| large wings, and are destitute of any obvious 
| means of suction; the females, on the contrary, 


are of a rounded or oval form, have no wings, 
but possess a beak or sucker, attached to the 
breast, by which they fix themselves to the 
plants on which they live, and through which 
they draw their nourishment. At a certain 
period of their life, the females attach themselves 
to the plant or tree which they inhabit, and re- 
main thereon immoveable during the rest of their 
existence. In this situation, they are impreg- 
nated by the male; after which, their body in- 
creases considerably, in many species losing its 
original form, and assuming that of a gall, and, 
after depositing the eggs, drying up, and forming 
a habitation for the young. ‘This change of form 
is not, however, constant to all the species, which 
has given rise to a division of the genus into two 
sections :—those which assume a gall shape, in 
which the rings of the abdomen are totally obli- 
terated, are called hermes by some authors; and 
those which retain the distinct sections of the 
abdomen, notwithstanding the great enlargement 
of the body, are called true cocci, or cochineal. 
They are impregnated in the spring, after having 
passed the winter fixed to plants, particularly in 
the bifurcations, and under the small branches. 
Towards the commencement of summer, they 
have acquired their greatest size, and resemble a 
little convex mass, without the least appearance 
of head or feet, or other organs. Many species 
are covered with a sort of cottony down. Hach 
female produces thousands of eggs, which are 
expelled by a small aperture at the extremity of 
the body. As soon as they are produced, they 


pass immediately under the parent insect, which 
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becomes their covering and guard; by degrees, 
her body dries up, and the two membranes flat- 
ten, and form a sort of shell, under which the 
eggs, and subsequently the young ones, are found 
coccated. Soon after the death of the mother, 
the young insects leave their hiding-place, and 
seek their nourishment on the leaves, the juices 
of which they suck through the inflected ros- 
trum, placed beneath their breast.—But it is 
with a view to their importance as an article of 
commerce, arising from their use in the arts, 
that the insects of this genus are particularly 
interesting. When it is considered that the 
most brilliant dyes and the most beautiful pig- 
ments, as well as the basis of the most useful 
kinds of cement, are their product, it will be ac- 
knowledged, that to none of the insect tribe, ex- 
cept, perhaps, to the bee and the gall insect, are 
we more indebted than to these singular and 
apparently insignificant little beings. Kermes, 
the scarlet grain of Poland, cochineal, lac-lake, 
lac-dye, and all the modifications of gum-lac, are 
either the perfect insects dried, or the secretions 
which they form. 

The first mentioned substance is the Coccus 
drcis. It is found in great abundance upon a 
species of evergreen oak, Quercus coccifera, which 
grows in many parts of Europe, and has been 
the basis of a crimson dye from the earliest ages 
of the arts. It was known to the Phcenicians 
before the time of Moses; the Greeks used it | 
under the name of xoxx0s, and the Arabians un- 
der that of cermes. From the Greek and Ara- 
bian terms, and from the Latin name vermicula- 
tum, given to it when it was known to be the 
product of a worm, have been derived the Latin 
coccineus, the French cramoisis and vermeil, and 
the English crimson and vermilion. The early 
Jews, the Greeks, the Romans, and, until lately, 
the tapestry-makers of Hurope have used it as 
the most brilliant red dye known. ‘The scarlet 
grain of Poland, Coccus Polonicus, is found on 
the roots of the Scleranthus perennis, which grows 
in large quantities in the north-east of Europe, 
and in some parts of England. This, as well as 
several other species, which afford a similar red 
dye, have, however, fallen into disuse since the 
introduction of cochineal. This valuable and 
most important material is the Coccus cacti, a 
native of Mexico, and an inhabitant of a species 
of cactus, called nopal, which was long thought 
to be the Cactus cochinilifer, but which Hum- 
boldt considers a distinct species. The trees 
which produce the cochineal are cultivated for 
this purpose in immense numbers; and the ope- 
ration of collecting the insects, which is exceed- 
ingly tedious, is performed by the women, who 
brush them off with the tail of a squirrel or stag. 
The insects are killed by being thrown into boil- 
ing water, placed in ovens, or dried in the sun. 
Those which are killed by the latter method 
fetch a higher price, from the white powder, 
covering the insect, being still retained, and 
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thus preventing, in a great measure, the adul- 
teration of the article. The quantity annually 
exported from South America is immense; the 
export value being not less than £500,000. In 
the Hast Indies, a very inferior kind has been 
reared, which produces a coarse scarlet dye. 
Hayti and Brazil have tried to encourage the 
propagation of this insect. 

Lac is a secretion from a species of coccus in- 
habiting India, where it is found in astonishing 
abundance. In its native state, not yet separ- 
ated from the twig on which it has been depo- 
sited, it is called stich-lac,; when separated, 
powdered, and the colouring matter washed 
from it, it is denominated seed-lac ; lump-lac 
when melted into cakes, and shell-lac when puri- 
fied and formed into thin lamine. Lac-lake is 
the colouring matter of stick-lac precipitated 
from an alkaline lixivium, by means of alum. 

COCCYGRIA. The wild olive, Venetian su- 
mach, or Rhus cotinus. See Sumacu. 

COCHINEAL. See Coccus. 

COCHLEARIA. See Scurvy-Grass. 

COCHLOSPERMUM. ‘Two species of lofty, 
evergreen, ornamental, tropical trees, of the or- 
der ternstroemiaceze. They were formerly com- 
prised in the genus bombax, but were constituted 


| aseparate genus by Kunth. They are natives of 


respectively India and Mexico; and, when ma- 


| ture, they have an average height of about 60 


feet. See the article BomBax. 

COCK. The well-known chieftain of the poul- 
try-yard, and rural announcer of the passage of 
time; whose shrill clarion, heard in the still 
watches of the night, inspires the invalid with 
cheering hopes of the coming dawn, and informs 
the way-worn traveller of his approach to the 
habitations of his kind; the appropriate emblem 
of vigilance, virility, warlike daring and gal- 
lantry: domesticated, but not subdued, he march- 
es at the head of his train of wives and offspring, 
with a port of proud defiance, not less ready to 
punish agression against his dependents than to 
assert his superiority upon the challenge of any 
rival. At what time this valuable species of 
pheasant was brought under the immediate con- 
trol of man, it is now impossible to determine ; 
but, as the forests of many parts of India still 
abound with several varieties of the cock in the 
wild or natural condition, it is quite reasonable 
to conclude that the race was first domesticated 
in the eastern countries, and gradually extended 
thence to the rest of the world. It is stated that 
the cock was first introduced into Hurope from 
Persia; and Aristophanes speaks of it as the 
“Persian bird.” Nevertheless, it has been so 
long established throughout the western regions, 
as to render it impossible to trace its progress 
from its native wilds. 

The cock has his head surmounted by a notch- 


ed, crimson, fleshy substance, called comb: two 


pendulous fleshy bodies of the same colour, termed 
watiles, hang under his throat. The hen has also 
I. 
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a similar, but not so large nor so vividly coloured 
excrescence on her head. The cock is provided 
with a sharp horn or spur on the outside of his 
tarsus, with which he inflicts severe wounds; 
the hen, instead of a spur, has a mere knot or 
tubercle. There is, in both sexes, below the ear, 
an oblong spot, the anterior edge of which is red- 
dish, and the remainder white. The feathers 
arise, in pairs, from each sheath, touching by 
their points within the skin, but diverging in 
their course outwards. On the neck, they are 
long, narrow, and floating; on the rump, they 
are of the same form, but drooping laterally over 
the extremity of the wings, which are quite 
short, and terminate at the origin of the tail, 
the plumes of which are vertical. In the centre 
of the cock’s tail are two long feathers, which 
fall backwards in a graceful arch, and add great 
beauty to the whole aspect of the fowl. It is in 
vain to offer any description of the colour of the 
plumage, as it is infinitely varied, being in some 
breeds of the greatest richness and elegance, and 
in others of the simplest and plainest hue, Ex- 
cept in the pure white breeds, the plumage of 
the cock is always more splendid than that of 
the hen. We cannot contemplate the cock, when 
in good health and full plumage, without being 
struck with his apparent consciousness of per- 
sonal beauty and courage. His movements and 
gestures seem all to be influenced by such feel- 
ings, and his stately march and frequent trium- 
phant crowing express confidence in his strength 
and bravery. The salacity of the cock is exces- 
sive, and one is known to be quite sufficient for 
the fecundation of 10 or 15 hens. His sexual 
powers are matured when he is about six months 
old, and his full vigour lasts for about three 
years, varying in earliness of maturity and dura- 
tion with his size and the climate. 


or changed her plumage, and is not at the trouble 
of making a regular nest. A simople hole, scratch- 
ed in the ground, in some retired place, serves 
her purpose, and she generally lays from 12 to 
15 eggs before she begins to sit upon them for 
the purpose of hatching. Having thus taken 
possession of her nest, she becomes a model of 
enduring patience, remaining fixed in her place 
until the urgency of hunger forces her to go in 
search of food. A short time suffices; she runs 
eagerly about in quest of sustenance, and soon 
resumes her charge. Her eggs are diligently 
turned and shifted from the centre to the edge 
of the nest, so that each may receive a due de- 
gree of genial warmth, and it is not until about 
21 days have elapsed that the incubation is com- 
pleted. The strongest of the progeny then begin 
to chip the shell with the bill, and are succes- 
sively enabled to burst their brittle prisons. She 
continues upon the nest till the whole are hatched 
and dry, and then leads them forth in search of 
food. The hen, except when accompanied by a 
young brood, is always timid, and ready to fly 
3G 
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The hen is | 
ready to commence laying after she has moulted | 
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from disturbance; but when she is engaged in 
discharging the duties of maternity, her whole 
nature is changed. She fiercely and vigorously 
attacks all aggressors, watches over the safety of 
her young with the utmost jealousy, neglects the 
demands of her own appetite to divide the food 
she may obtain among her nurslings, and labours 
with untiring diligence to provide them sufficient 
sustenance. ‘The limits within which we are re- 
stricted forbid the attempt to give a complete 
history of this valuable species, which is, in every 
point of view, interesting. To detail all that 
would be necessary to illustrate it, as an object 
of natural history and domestic economy,—the 
modes of breeding, rearing, preparing for the 
table, &c., would require a small volume. For- 
tunately, almost every one, who will employ his 
own observation, may readily arrive at such 
knowledge. 

COCKCHAFFER. A species of coleopterous 
insect, belonging to the genus melolontha of Fabri- 
cius, remarkable for the length of its life, in the 
worm or larve state, as well as for the injury it 
does to vegetation, after it has attained its per- 
fect condition. By Linnzeus, this species, which 
is also known by the trivial names of may-bug, 
dorr-beetle, &c., was placed in the genus scara- 
bzeus, or beetle; and it is true, that the melolon- 
tha have the general aspect, conformation and 
habits of the beetles. They differ from them, 
however, in having the body less depressed, 
swelling out above and below into a sort of hump. 
The head is encaged in the corselet, which is 
slightly narrowed in front, and most commonly 
attached to the elytra behind. The antenne, 
which are foliated in a mass, are composed of 10 
joints, the last of which terminates the mass like 
a plume, which the insect displays at will, some- 
times to the number of seven plates, larger and 
more perfectly developed in the males than fe- 
males. ‘The bodies of melolontha are very often 
velvet-like, and covered with hairs and imbrica- 
ted scales, differently coloured, like the butter- 
flies. Some species are very highly adorned in 
this way, and present combinations of brilliant 
and beautiful colours. 

The may-bug (Melolontha vulgaris) is hatched 
from an egg which the parent deposits in a hole, 
about six inches deep, which she digs for the 
purpose. Her eggs are oblong, of a bright yel- 
low colour, and are placed regularly side by side, 
though not included in any common envelope. 
At the end of about three months, the insects 
come out of the eggs as small grubs or maggots, 
and feed upon the roots of vegetables in the vi- 
cinity with great voracity. As they increase in 
size and strength, they become abie to make 
their way with ease under ground, and continue 
their ravages upon the roots of plants. When 
the worm has attained its greatest size, it is an 
inch and a half long by more than half an inch 
thick, perfectly white, with a red head, having a 
semi-circular lip, and a strong pair of jaws, with 


term cockchaffer, applied to the common species, 
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which it cuts the roots, for the purpose of suck- 
ing out their fluids. It has two antenne, but is 
destitute of eyes. The subterranean existence of 
these animals is extended to four years, and, as 
their food is not accessible during the cold sea- 
son, they bury themselves sufficiently deep in the | 
soil to be safe from the frost, and pass the winter 
in a state of torpidity.. When the spring restores 
them to animation and activity, they revisit the 
upper stratum of the ground, having, at each 
annual awakening, undergone a change of skin. 
—At the end of the third year, they have ac- 
quired their full growth as larves; they then 
cease eating, and void the residue of their food, 
preparatory to the change or metamorphosis 
which they are about to undergo. If opened at | 
this period, their strongly muscular integument 
is found to be completely filled with a mass of 
white, oily matter, resembiing cream, apparently 
destined as a reserve for the alimentation of the | 
insect during the period of its remaining in the | 
form of a nymph, which is scarcely less than six | 
months. To undergo their final change, these | 
larves bore into the earth to the depth of two 
feet or more, where they form a rounded cavity, 
the sides of which are smoothed and consolidated 
by the application of a fluid disgorged from their 
mouths. The larve being thus secured, it soon 
begins to contract in length, swells, and bursts 
its skin, coming therefrom as a soft, whitish 
nymph, having all the members shrunk and 
folded, uniformly arranged in the same manner, 
exhibiting the rudiments of elytra, antennx, &c. 
The insect then gradually acquires consistence 
and colour, becoming of a brownish hue. This 
state continues about three months, by the end 
of which time, the insect disengages its wings, | 
limbs, and antenne, and assumes its rank as a | 
perfect coleopterous insect. It isin the month | 
of February that the larve changes to nymph. 

During the months of March and April, it ap- 

proaches the surface of the earth, and about the 

beginning of May, escapes from its grovelling 

mode of life to soar through the air, disporting in 

sunshine and shade. From this circumstance, 

the German trivial name of Mavkaefer, and the 

English may-bug or beetle, have been given. The 


is evidently made up from the German. 
Cockchaffers, in their perfect state, pass the 
greater part of the day in a state of slumber or 
quietude, on the leaves of the trees which they 
feed on, unless disturbed by the too great heat of 
the sun, which arouses them to fly to the shade. 
At eventide, the whole of this drowsy population 
take wing, for the sake of procuring food. Their 
flight is loud, humming, and generally with the 
wind; and so little is the insect capable of di- 
recting its course, that it strikes violently against 
every object in the way. This peculiarity has 
given origin, in France, to a proverbial expres- 


sion, applied to a thoughtless, blundering person, 
who is said to be “as stupid as a may-bug.” The 
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generative act of these insects has some peculi- 
arities. The male, which is generally smaller 
than the female, and always cognizable by the 
greater size of his foliated aniennw, previous to’ 
this operation, is very active. As soon, however, 
as this object is accomplished, he seems to fall 
into a state of faintness and lethargy, and the 
female, in flying from place to place, carries him 
with her, hanging in a helpless, inverted position, 
with his back downwards, and his feet in the 
air. The male organs are quite singular, being 
formed in such a manner that the organ convey- 
ing the fecundating fluid is introduced by the 
aid of two elongated horns, which, by their ap- 
| proximation, form a sort of stiff point. These 
two pieces lie over another, within which are 
| muscles that, at the proper moment, contract, 
and thus dilate the sheath, which may be com- 
| pared to a surgical dilator. To this expansion of 
| the sheath the adherence of the sexes during the 
| act of generation is owing. The males perish as 
soon as they have fulfilled this great object of 
| their being, as they thenceforth cease to eat. 
| The fecundated female forsakes the trees for the 
' earth, into which, with her claws, she bores a 
hole six or eight inches deep, in which she places 
_ from 50 to 80 eggs. This completes the circle of 
her actions, and she soon after dies; though it 
_has been said, without any foundation in obser- 
| vation or analogy, that the females, after laying 
| their eggs, resume their former habits, and live 
| among the trees. 
| COCKROACH. A genus of insects belonging to 
_ the orthopterous or straight-winged order, char- 
acterized by an oval, elongated, depressed body, 
which is smooth on its superior surface. The 
head is inclined, short, and concealed under the 
| corselet; the antennze are long, bristly, formed 
| of numerous pieces, and inserted in a groove 
within the eyes. The corselet is scutiform, co- 
| vering the head and origin of the elytra; the ab- 
| domen is terminated by two conical appendages. 
|| The legs are beset with little spines; the feet are 
| long and compressed ; the tarsi have five joints. 
| They have a longitudinal crop or craw; the giz- 
zard, or muscular stomach, is internally provided 
with strong hooked teeth: from 8 to 10 czeca are 
found about the pylorus. 

These insects are among the most disagreeable 
of the annoyances to which the dwellings of man 
|| are subject, and, where their multiplication is 
|| permitted, the ravages they commit are exten- 

sive and vexatious. They are all nocturnal, and 
| exceedingly agile; their flattened bodies allow 
_ them to hide, with ease, in every crevice, whence 
| they sally forth in hordes during the night, to 
devour every sort of provision which is not se- 
cured from their voracity. Like all other depre- 
dators, they are thrown into confusion and put 
to flight by the presence of light, whence they 
were, in ancient times, appropriately called luc. 


Fuge, or light-shunners. Their destructiveness is 
not confined to articles of provision for the table; 


| 


silk, woollen, and even cotton cloths are devour- 
ed, or rendered useless by being gnawed through. 
When a cockroach takes refuge or seeks conceal- 
ment upon any person, he will inflict a smart 
bite, if particularly hurt or alarmed. If to a 
quantity of meal about one-third of white or red 
lead is added, and the mixture is moistened with 
molasses, so as to make it moderately adhesive, 
the cockroaches will greedily devour it. The re- 
petition of this poisoned food for a few nights is 
generally sufficient to reduce their numbers to a 
very few, even in the most infected houses, and 
will eventually cause the destruction of the whole. 
They may also be poisoned with preparations of 
arsenic, sublimate, &c., mixed with sugar or mo- 
lasses, of which they are very fond. A paste- 
board or card cover, well balanced upon two pins, 
and placed upon the edge of a vessel, nearly fill- 
ed with molasses and water, makes a very good 
trap. The dish should be so placed, that they 
can readily mount upon the cover, which revolves 
on its axis whenever the equilibrium is disturbed, 
and throws the cockroaches into the fluid. 

Cockroaches, like other orthopterous insects, 
do not undergo a complete metamorphosis: the 
larves and nymphs resemble the perfect insect, | 
except that they have merely rudiments of wings. 
The females lay their eggs successively and singly. | 
The ege has a very singular appearance, being 
large, cylindric, rounded at both ends, and hav- 
ing a projecting dentated line or keel, through- | 
out its length, on one side. This egg is half as | 
large as the belly of the female, and she carries | 
it for seven or eight days, attached to the poste- 
rior part of the abdomen, and, finally, attaches it 
to some solid body, by means of a gummy fluid. | 
—The species of cockroach at present determined, 
are about 12 in number. Among these, the 
Llatta americana is the largest of the genus, and | 
grows to be two or three inches long, including 
the antenna. The Blatta orientalis, or common | 
kitchen cockroach, was originally brought from | 
Asia to Europe. ‘This species is fond of warmth, 
and makes its abode near to the kitchen fire- | 
place, about ovens, stoves, &c. 

COCKEREL. A young cock; but the name is | 
provincial. . 

COCKSCOMB,—botanically Celosta. A genus 
of curious and ornamental, tender, herbaceous 
plants, of the amaranth tribe. The crested spe- 
cies, Celosia cristata, is one of the most splendid | 
of annuals, and deservedly a great favourite with 
florists, and a conspicuous autumnal ornament of 
the greenhouse. It is a native of Asia, and was 
introduced to Britain in 1570. It usually attains 
a height of about two feet ; and it carries a broad, 
crested, and most brilliant head of compactly 
amassed little flowers. “Of this,” says Miller, 
“there are many varieties, which differ in their 
form, magnitude, and colours, but, as they vary 
from seeds, are not enumerated as distinct spe- 
cies. I have raised great varieties of these from 
seeds which came from China, but have generally 
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found them alter in a few years, notwithstanding | give the plant an imposing appearance in winter. 
great care has been taken in the saving their; Four very distinct varieties of it, all about the 


seeds. The principal colours of their heads are 
red, purple, yellow, and white; but I have had 
some whose heads were divided like a plume of 
feathers, which were of a beautiful scarlet colour ; 
but these in a few years degenerated.” All the 
principal varieties of Celosia cristata, as at pre- 
sent understood, however, have either a buff-yel- 


| low or more or less of a dark red colour, and are 


classifiable into the florescent, the compact, the 
dwarf, and the tall. But seven other annual, 
ornamental species are in cultivation,—all rather 
more tender than Celosia cristata, but more or 
less resembling it in character;—the silvery- 
spiked, C. argentea, a foot high, and flesh-coloured ; 
the tufted, C. comosa, a foot high, and pink-col- 


_oured; the knotted-flowered, C. nodifiora, two 


feet high, and green-coloured; the camp, C. cas- 
trensis, two feet high, and purple-coloured ; Mon- 
son’s, C. Afonsoniw, a yard high, and white-col- 
oured; the drooping, C. cernwa, a yard high, and 
purple-coloured ; and the scarlet, C. coccinea, five 
feet high, and crimson-coloured. Some other 
annual species, and two evergreen small shrubby 
species, may be seen in some rare collections ; 
but they possess very little interest; and eight 
or nine other known species have not as yet been 
introduced. Very fine or even moderately good 
flowering plants of the crested species, or of the 
species akin to it, can be obtained only by means 
of very rich soil, very stimulating manure, several 
repottings, and nice care in watering and in the 


_ other details of culture—Two plants of widely 


different character from each other and from the 
Celosia genus, also bear the name of cockscomb ; 
the one a yellow-flowered annual weed of British 
meadows and pastures, Phinanthus Crista-galli ,; 
and the other one of the most magnificent, scar- 
let-flowered, evergreen, arborescent ornaments 
of the hothouse, Lrythrina Crista-galli. 
COCKSFOOT,—botanically Hehinochloa crus- 
gallt. An indigenous annual grass, of the prickly- 
grass genus. It grows in moist fields, and attains 
a height of about 20 inches. Cocksfoot is also 
the popular name of all the grasses of the dactylis 
genus. See the article Dactytis. 
COCKSPUR,—botanically Crategus Crus-galli. 
A species of hawthorn, sometimes called Cockspur 
hawthorn and Virginian Cockspur. It was in- 
troduced to Britain from North America, toward 
the close of the 17th century. Its stem is erect, 
and attains a height of about 20 feet ; its branches 
are smooth, and of a brownish colour, thinly ma- 
culated with small white spots; its spines are 
shaped somewhat like the spurs of cocks, and 
give to it the name of Cockspur; its leaves are 
oval, angular, serrated, smooth, bent backward, 
and about 4 inehes long and 3} broad; its flowers 
are produced in very long umbels, and make a 
noble show in May and June; and its fruit are 
large, and have a bright red colour, and, together 
with the large, turgid, bold-looking leaf-buds, 
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same height as the normal plant, are in cultiva- 
tion,—the shining, C. C. splendens,—the linear, 
CO. C. linearis,—the willow-leaved, C. C. salicifolia, 
—and the pyracant-leaved, C. C. pyracanthifolia. 

COCOA. See Cacao and CuHoconatE. - 

COCOA-NUT-TREE,—botanically Cocos. A 
genus of tropical trees, of the palm tribe. Eleven 
species are known to botanists; and three of these, 
the common, the plumose, and the flexuous, have 
been introduced to the hothouses of Britain. The 
common species, Cocos nucifera, is one of the best 
known and most useful of all the palms. Its 
stem is smooth, bare, and marked with circular | | 
rings; and, though less than a foot in diameter, 
soars to the height of 70 or 80 feet; its pinnated 
leaves form a noble crown upon its summit, in 
the ordinary manner of palms,—and each is about 
18 feet long, and from 3 to 4 feet broad; its leaf- 
lets are long, narrow, and sword-shaped, and 
spring fr h side of the centre nerve of the | 
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leaves; its flowers grow in clusters,—and each | 
cluster is enclosed in a long spatha or sheath ; 
and its fruit hangs clustering among the leaves, | 
and is at first tender and whitish, but gradually 
hardens and embrowns,—and when ripe it con- 
sists of a smooth, greyish-brown, leathery, fibrous 
husk about an inch thick, and a very hard-shelled 
spheroidal nut, with a hollow kernel, and a cen- 
tral milky fluid. A tree possesses at all seasons 
very great beauty, and usually exhibits, on any 
one day of the year, the bud, the flower, the 
drupa, the miniature nut and the perfectly ripe 
fruit all simultaneously upon its boughs. 

The cocoa-nut-tree is extensively diffused, 
within the tropics, both as a natural production 
and as an object of cultivation; and in India, in | 
particular, it is more abundant than the olive in 
Spain, or the willow in Holland, and is esteemed 
the most valuable of all trees. In 1813, the num- 
ber of cocoa-nut-trees cultivated in Ceylon, along 
a line of coast of about 184 miles, was ten millions; 
and in the following years, their number was || 
increased. ‘Two or three crops of nuts are borne 
every year by each healthy tree. Excellent 
houses, warm, comfortable, and substantial enough 


to resist the strongest monsoon, are sometimes 


made wholly of the cocoa-nut plant,—the sup- 
porters and rafters of its timber, the walls, doors, 
windows and roof of its leaves, and the fastenings 
of the fibre of its nuts. Llephants are fed on its 
leaves; and the Cingalese washer-women use its 
ashes instead of soap. Sugar, palm-wine, and 
vinegar are made from a liquor which flows copi- 
ously from any incision in the flower-sheath. 
The natives of many tropical countries are more 
palmivorous than granivorous, and obtain so large 
a proportion of their food from the juices and 
kernel of the cocoa-nut, that a man who possesses 
twelve cocoa-nut-trees and two jack-trees, finds 
all his natural wants supplied, and has no incen- 
tive to labour. A facile preparation of the fibres 
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of the nut is used for stuffing saddles, cushions, 
and mattresses, for sowing together the planks of 
boats and the pieces of architecture, and for 


making ropes of even greater strength than or- 


dinary European cables. The kernel of the nut 
has a taste and consistence somewhat like an 
almond, and is sometimes eaten with meat and 
fish in lieu of bread. The juice of the nut is a 
most cooling, grateful, and nutritious beverage ; 
and is frequently and in various ways used as-a 
substitute for milk. The fixed oil, abundantly 
obtained from the nut by expression, is used, in 
lamps, in pharmaceutical preparations, and in 
other ways, as a substitute for olive oil; and, for 
some time past, it has been extensively employed 
in Britain in the making of oil-cloth, the making 


| of soap, the operations of glass-blowing, and espe- 


cially the manufacture of candles. The shells of 


| the nuts are made into beads, drinking-vessels, 


sugar-basins, and various ornate utensils; and 
when converted into charcoal, and mixed with 
lime, they are used in the Hast to colour the 
walls of houses. “The natives of India recom- 
mend a decoction of the roots of the cocoa-tree, 
mixed with ginger, as an excellent febrifuge. 
The juice expressed from young branches, com- 
bined with oil, is said to be a useful application 
to piles. In chronic inflammation of the urinary 
organs, they recommend a mixture of the ex- 
pressed juice of the flower of the cocoa-tree and 
sugar. The oil is said to be useful if applied to 
ulcers or pustules on the head. Mixed with 
salt, and drunk to the quantity of eight ounces, 
it is said to expel worms from the intestines. 
Particular virtues have been attributed to cups 
made of the shell of the nut. They have been 
supposed to give an antiapoplectic quality to in- 
toxicating liquors. Many other virtues are as- 
cribed to different parts of the tree, of which it 
is not necessary here to take ‘notice.”—| Rhind’s 
Vegetable Kingdom. |—See the article Corr. 

COCOA-ROOT. See Arum. 

COCOMILLA. An ornamental species of plum- 
tree, introduced to Britain from Calabria in 1824. 
It attains the same height, and has the same col- 
our of flower, as the common English plum, 

COCOS. See Cocoa-Nuz-TrEE. 

CODLING. See Apprz-Trex. 

C@ILOGYNE. A genus of splendidly orna- 
mental epiphytous plants, of the orchis tribe. 
Ten species were introduced to Britain, between 
1822 and 1836, principally from India, Nepaul, 
and China. One of these, the eyeletted, C. ocel- 
lata, a native of Nepaul, may be selected as a 
specimen of the whole. Its pseudo-bulbs are 
ovate, acuminate, and wrinkled,—at first green, 
and afterwards purple,—and, while young, par- 
tially sheathed by large brown scales; its leaves 
are two in number, a span in length, ligulate, 
one-nerved, and somewhat leathery; its flower- 
stem rises from between the leaves, and is clothed 
with long sheathing scales; its raceme grows 
erect, or droops only towards the summit, is 
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shorter than the leaves, and has from four to six 
large flowers; its sepals are spreading, oblong, 
obtuse, and pure white; its petals are narrower 
than the sepals, and are also spreading; and its 
flower, viewed collectively, is a brilliant combina- 
tion of white, yellow, and orange; and, viewed 
in detail, has been described as follows :—“ Lip 
applied to the column, oblong, three-lobed; lateral 
lobes obtuse, erect, and incurved ; the middle lobe 
ovate-cordate, obtuse; the colour is white, tinged 
with yellow, and veined with orange ; within each 
lateral lobe is a large ocellated orange spot, and 
there are three smaller ones at the base of the 
terminal lobe. The disc of the lip has three lon- 
gitudinal, waved lamelle. Column long, slen- 
der, white, the margin and disc in front yellow. 
Anther-case green, surrounded by the obscurely 
three-lobed margin of the top of the column. 
Pollen-masses yellow.” 

CQISIUS. See Dewserry. 

COFFEE. The seed of an evergreen shrub, 
which is cultivated in hot climates, and is chiefly 
imported from Arabia and the East and West 
Indies. This shrub, Coffea Arabica, belongs to the 
madder family, is from 15 to 20 feet in height, and 
has, for 150 years past, been occasionally grown in 
British hothouses. The leaves are 4 or 5 inches 
long, and 2 broad, smooth, green, glossy on the 
upper surface; and the flowers, which grow in 
bunches at the base of the leaves, are white and 
sweet-scented. The berries and fruit are some- 
what of an oval shape, about the size of a cherry, 
and of a dark-red colour when ripe. Hach of 
these contains two cells, and each cell a single 
seed, which is the coffee as we see it before it 
undergoes the process of roasting. 

Coffee is an article of but recent introduction. 
To the Greeks and Romans it was wholly un- 
known. Its use appears to have originated in 
Hthiopia; and it is stated to have been first in- 


troduced into Constantinople in 1554, from whence | 


it was gradually adopted in the western parts of 
Europe. In 1652, Daniel Edwards, a Turkey 
merchant, brought home with him a Greek ser- 
vant, whose name was Pasqua, and who under- 
stood the methods of roasting coffee, and making 
it into a beverage. This man was the first who 
publicly sold coffee in England, and kept a house 
for that purpose in George yard, Lombard-street. 
At Paris, coffee was nearly unknown, until the 
arrival of the Turkish ambassador Solomon Aga, 
in 1669; about three years after which the first 
coffee-house is said to have been established in 
that city. The coffee-shrub was originally planted 
in Jamaica in 1732. 

Great attention is paid to the culture of coffee 
in Arabia. The trees are raised from seed sown 
in nurseries, and afterwards planted out in moist 
and shady situations, on sloping grounds, or at 
the foot of mountains. Care is taken to conduct 
little rills of water to the roots of the trees, which, 
at certain seasons, require to be constantly sur- 
rounded with moisture. As soon as the fruit is 
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nearly ripe, the water is turned off, lest the fruit | 
should be rendered too succulent. In places | 
much exposed to the south, the trees are planted 

in rows, and are shaded from the otherwise too 

intense heat of the sun, by a branching kind of 

poplar-tree. When the fruit has attained its 

maturity, cloths are placed under the trees, and 

upon these the labourers shake it down. They 

afterwards spread the berries on mats, and ex- 


pose them to the sun to dry. The husk is then | 


broken off by large and heavy rollers of wood or 
iron. When the coffee has been thus cleared of 
its husk, it 1s again dried in the sun, and, lastly, 
winnowed with a large fan, for the purpose of 
clearing it from the pieces of husks with which 
| it is intermingled. A pound of coffee is gener- 
| ally more than the produce of one tree; but a 
tree in great vigour will produce three or four 
pounds.—The best coffee is imported from Mocha, 
on the Red sea. This kind, which is denominated 
Mocha and Turkey coffee, is of a better quality 
| than any which the Huropean colonists are able 
| to raise, owing, as it is supposed, to the differ- 
ence of climate and soil in which it grows. It is 
packed in large bales, each containing a number 
of smaller bales, and, when good, appears fresh, 
and of a greenish-olive colour. The coffee next 
in esteem to this is raised in Java and the Hast 
Indies; .and that of lowest price, in the West In- 
dies and Brazil. When stowed in ships, with 
rum, pepper, or other articles, it is said that cof- 
fee contracts a rank and unpleasant flavour ; and 
this has been assigned as a reason of the inferior- 
ity of that which is imported from the European 
plantations. — The quantity of coffee annually 
supplied by Arabia is suppesed to be upwards of 
14,000,000 of pounds. Before the commencement 
of the French revolution, the island of St. Domingo 
| alone exported more than 70,000,000 of pounds 
per annum ; and, at the present day, such is the 
fertility of this island, that sufficient coffee is 
raised to reduce the price greatly in all parts of 
the civilized world. Almost all the Mohamme- 
dans drink coffee at least twice a-day, very hot, 
and without sugar. 

The excellence of coffee depends, in a great 
measure, on the skill and attention exercised in 
roasting it. If it be too little roasted, it is de- 
void of flavour, and if too much, it becomes acrid, 
and has a disagreeable burnt taste. In Europe, 
it is usually roasted in a cylindrical tin box, per- 
forated with numerous holes, and fixed upon a 
spit, which runs lengthwise through the centre, 
and is turned by a jack, or by the hand. Coffee 
is used in the form either of an infusion or de- 
coction, of which the former is decidedly prefer- 
able, both as regards flavour and strength. Cof- 
fee, as very commonly prepared by persons un- 
acquainted with its nature, is a decoction, and is 
hoiled for some time, under a mistaken notion 
that the strength is not extracted unless it be 
boiled. But the fact is just the reverse. The 
fine aromatic oil, which produces the flavour and 
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strength of coffee, is dispelled and lost by boiling, 
and a mucilage is extracted at the same time, 
which also tends to make it flat and weak. The 
best modes are, to pour boiling water through 
the coffee in a biggin or strainer, which is found 
to extract nearly all the strength; or to pour 
boiling water upon it, and set it upon the fire, 
not to exceed 10 minutes. Prepared in either 
way, it is fine and strong. As a medicine, strong 
coffee is a powerful stimulant and cordial, and, 
in paroxysms of the asthma, is one of the best 
remedies ; but it should be very strong, and 
made with almost as much coffee as water. In 
faintness or exhaustion from labour and fatigue, || 
and from sickness, coffee is one of the most cor- 
dial and delicious restoratives. There are coffee- 
machines, in which the water is boiled, and the 
steam penetrates the coffee, and extracts, to a | 
great degree, the fine aroma. Immediately after, 
the boiling water is poured over it. Thus the 
best coffee is made. As we have already said, in 
Europe, coffee is generally roasted in a cylinder; | 
in Asia, however, open pans or tin plates are 
used, and, if the time allows, a boy is employed, 
who picks out every bean, when it has reached 
the right degree of brownness. The same is 
done by some French people. The second differ- 
ence in the Asiatic way of preparing coffee is, 
that they pound the beans, and do not grind 
them, much preferring the former mode. In 
Marseilles, we have seen coftee likewise pounded. 
Whether this is really preferable, we do not ven- | 
ture to decide; but experience has taught us | 
that the Asiatic coffee is, on the whole, much — 
better than the European. The difference is | 
probably owing to the different way of roasting. 
The Turks and Arabs boil the coffee, it is true, | 
but they boil each cup by itself, and only for a_ 
moment, so that the effect is, in fact, much the 
same as that of infusion, and not like that of de- | 
coction. They do not separate the coffee itself | 
from the infusion, but leave the whole in the cup. | 
It improves the beverage very much to roast 
and grind the coffee just before it is used. | 
COFFEE-TREE (Kuntucxy). See Bonpvc | 
(Harpy). | 
COFFIN-BONE. The proper or characteristic || 
bone of the horse’s foot. It is wholly enclosed in | 
the hoof, fills the fore-part of it, and lies closely 
within it as if within a coffin. It is round above, 
where it receives the little pastern ; but becomes 
broader and thinner towards the bottom. It has | 
an open, porous texture, somewhat like a piece 
of loaf-sugar, and is easily pierced; and, in con- 
sequence of this peculiar texture, it frequently 
and facilely receives injuries from small sharp 
substances on the streets or roads, but just as 
facilely recovers from the hurtful effects of con- 
tusions and wounds. 
COGWOOD-TREE,—botanically Laurus chlo- 
roxylon. An evergreen, tropical, timber-tree, of 
the laurel genus. It grows wild in the West 
Indies; and when full-grown, has an average 
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height of about 60 feet. Dwarf specimens of it, 
in a living state, began to be seen in British hot- 
houses about twenty years before the close of last 
century. 

COHESION. That force which preserves in 
union particles of a similar kind. Its action is 
seen in a solid mass of matter, the parts of which 
cohere with a certain force which resists any 
mechanical action that would tend to separate 
them. In different bodies, it is exerted with 
different degrees of strength, and is measured by 
the force necessary to pull them asunder. Ac- 
cording to Sickengen, the relative cohensive 
strength of the metals is as follows :— 


Gold, . 150,955 
Silver, 190,771 
Platina, 262,361 
Copper, 304,696 
Soft iron, 362,927 
Hard iron, 309,880 


| Cohesion in liquids is very much weaker, the 
| parts being disjoined with much more facility ; 
_ and, in substances existing in the aérial form, it 
is entirely overcome, the particles, instead of at- 
tracting, repelling each other.— Cohesion in 
bodies is weakened or overcome by two general 
causes—by the repulsion communicated by calo- 
ric, or by the attraction which may be exerted 
by the particles of one body on those of another. 
—Caloric communicated to a solid body separates 
its particles to greater distances, as is evident 
from the enlargement of volume which it pro- 
duces. By thus increasing the distances, the 
force with which the attraction of aggregation 
or cohesion is exerted is diminished; if the heat 
be carried to a sufficient extent, the cohesion is 
so far weakened, that the body passes into the 
liquid. form; and, if carried still farther, the 
attractive force is entirely overcome, repulsion is 
established between the particles, and the body 
| passes into the aériform state——The same effects 
are produced by the exertion of that attraction 
which unites the particles of one body with 
those of another. If a liquid be poured on a 
solid, it often happens that their mutual attrac- 
tion is sufficiently powerful to overcome the 
cohesion of the solid: its particles are conse- 
quently disunited, to combine with those of 
the liquid, and it entirely disappears. This forms 
the chemical process of solution, A similar effect 
is sometimes produced by the chemical action of 
an aériform body.—When these powers, whether 
of heat or of chemical attraction, are withdrawn, 
cohesion resumes its force, but with results which 
are different, according to the circumstances un- 
der which this happens.—When the attraction 
of aggregation is suddenly and forcibly exerted, 
the particles are united, in general, indiscrimi- 
nately, and according to no regular law. Ifa hody, 
which has been melted, is suddenly cooled to a 
sufficient extent, it becomes solid,and forms amass 
of no regular structure or figure; or, if its cohe- 
sion has been suspended by the chemical attrac- 
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tion exerted by another body towards it, and if 
this attraction suddenly cease to operate, the 
force of cohesion is resumed, and the solid sub- 
stance appears in the form of a powder. This lat- 
ter case forms the chemical operation denomi- 
nated precipitation—But, if the force of cohesion 
is exerted more slowly, the particles are united, 
not indiscriminately, but usually with regularity, 
so as to form masses of regular structure and 
figure, bounded by plane surfaces and deter- 
minate angles. This forms the operation of crys- 
tallization ; and such masses are denominated 
crystals. 

COIR. The cordage manufactured from the 
filamentous fibres of the husk of the cocoa-nut. 
It has an astonishing strength and durability ; 
it requires no tar or other application to protect 
it from injury; and it is so elastic that it will 
stretch fifty per cent. of its entire length without 
breaking. It began, a number of years ago, to 
be used for rigging and cables in the British 
navy; and it might very advantageously be used 
for various purposes in the farmery. The manu- 
facture of it, while the Dutch possessed Ceylon, 
was a monopoly, and was supposed to be con- 
ducted to the amount of three millions of pounds 
weight a-year; but both the manufacture and 
the export of it were thrown open by the British. 

COIX. A genus of curious tropical grasses. 
See Jop’s THARS. 

COKE. Most kinds of coal contain sulphur, 
which would be so prejudicial to iron as to pro- 
hibit the use of that material for the purpose of 
smelting the ore. Wood, on the contrary, con- 


tains nothing that can injure iron; but, in its | 


ordinary state, its humidity prevents rapid com- 
bustion, and it will not yield sufficient heat un- 
til it has been converted into charcoal; and then 
it is the very best fuel that can be used, but is 
expensive on account of the labour of preparing 
it, and its very rapid combustion. It is believed 
that Swedish iron—which has for many years 
preserved a higher character for strength, tough- 
ness, and ductility than the metal of any other 
country—owes its perfection to its being manu- 
factured by the charcoal of pine wood; and 
those varieties of iron denominated charcoal tron, 
from a similar process of production, are more 
sought after for good work and command higher 
prices than other iron. Next to the charcoal of 
wood, mineral charcoal, or the cinders of bitu- 
minous coal, called coke, is the best fuel for re- 
ducing iron ore, or melting iron, and this fuel is 
alone used in Britain, where wood is scarce. 
Coke is pit-coal broken into small pieces, ignited 
with free access of air, and permitted to burn 
until it ceases to give out flame or smoke, and 
the whole mass becomes red hot. It is then 
shut up so that the air cannot reach it, when 
further combustion becomes suspended, and in 
this state, after being permitted to cool, it is 
ready for use. The making of coke is carried on 
in a small way, by ovens built for the purpose, 
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and which usually contain thirty-six bushels of 
coal, A door serves the common purpose of in- 
troducing the coal and admitting air, and a 
chimney is built to carry off smoke and promote 
a circulation of air through the oven while the 
coal is burning; and as soon as the burning has 
been carried to a sufficient extent, the door and 
chimney are both closed, and luted with moist 
clay, so that no more air can enter, and in this 
state the oven is left some hours for cooling, 
when the coke is drawn out by a large wide iron 
shovel called a peel, which is supported by a 
chain from a small swinging crane or gibbet. 
Water is thrown on the coke after it is dis- 
charged, to prevent its rekindling, and it is like- 
wise said to harden and improve it. After the 
coke is withdrawn, the oven will retain sufficient 
heat to re-kindle the next charge of coals, which 
is immediately introduced, and each charge of 
36 bushels generally requires 24 hours for its 
coking, so that the oven may be charged daily 
and kept at constant work. Coke swells so much 
in its formation, that 36 bushels of coal will pro- 
duce from 45 to 48 bushels of coke; and when it 
is good and well burnt it becomes very hard, has 
a shining and almost metallic lustre, and is very 
sonorous. Notwithstanding that coke is better 
and more economically made in a close oven than 
in any other way, yet such ovens are too tedious 
and expensive for large iron works at which the 
coke is constantly made on the open ground. 
The coal is piled up in long heaps, and after 
being ignited and suffered to burn a sufficient 
time, earth is dug and thrown upon them until 
the air is thought to be quite excluded, and the 
heaps are then watered through the earth, and 
are not opened until the coke becomes quite cold. 
—Mullington. 

COLCHICUM. A genus of ornamental, bulb- 
ous rooted plants, of the melanthium tribe. The 
autumnal or meadow-saffron species, C. autum- 
nale, grows wild in the meadows of many parts of 
Britain, and is particularly abundant in Suffolk 
and Hssex. Its bulb is solidand egg-shaped, and 
covered with a brown, membranous skin; its 
leaves are radical, lanceolate, and about five 
inches in length and half an inch in extreme 
breadth,—and they appear in spring, and wither 
wholly away before the end of summer ; and its 
flowers spring direct from the offsets of the 
bulb whose leaves have decayed,—they comprise 
a segmented tubular corolla, of about five inches 
in length, two-thirds of which are below the 
ground, and subulate yellow-anther-bearing fila- 
ments of half the length of the segments of the 
corolla,—and they have a pale pinkish lilac col- 
our, and appear in September and October. The 
bulbs have strongly acrid, narcotic, poisonous 
properties; and figure among the materia medica 
of the British pharmacopeias. An instance is 
recorded of their having been accidentally boiled 
with potatoes, and in consequence poisoning a 
whole family. So small a quantity as from three 


‘diseases for which it is prescribed are dropsy, 
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to nine grains of the dried bulbs is a full medi- 
cinal dose; so that this drug is vastly too active 
to be played with by quacks and empirics. The 


humoral asthma, gout, rheumatism, and various 
disorders of the gall-duct and the nerves. A 
milky-looking acrid juice exudes from a trans- 
versely-cut, fresh bulb; and this, when treated 
with alcoholic solution of guiacum, produces a 
beautiful coerulean blue colour. A peculiar alka- 
line principle, variously called colchicia and ve- 
ratrine, is obtainable from the bulbs, and seems 
to comprise all their medicinal and narcotic pow- 
er; it takes the form of a white powder, and is 
easily soluble in alcohol; and it consists of 66°75 
per cent. of carbon, 19°6 of oxygen, 8°54 of hydro- 
gen, and 5:04 of nitrogen. The other constitu- 
ents of the bulbs are lignin, inulin, starch, gum, 
malic acid, fatty matter, and a yellow colouring 
matter. The petals, the leaves, the seed-vessels, 
and the seeds all more or less partake of the 
active principles of the bulbs, and ought, as much 
as possible, to be kept out of the way of children, 
and even of cattle. A French veterinary journal 
relates a case of twelve cows, which were sud- | 
denly seized with very alarming symptoms, in 
consequence of eating the leaves and the seed- 
vessels, and states that they were restored in the 
course of two or three days by the use of strong 
decoctions of linseed.—Six varieties of the autum- 
nal colchicum are grown in British gardens as 
ornaments of the parterre,—the white-flowered, 
the double-flowered, the striped double-flowered, 
the variegated-leaved, the purple-striped, and 
the dark purple; and nine other species, all 
hardy, and principally purple-flowered, have been 
introduced from the Crimea, the Levant, Chio, 
Hungary, and the south of Europe. | 
COLD. A peculiar sensation excited in ani- | 
mals, when substances at an inferior temperature 
are applied to their organs of feeling. It is also 
used to denote a certain principle or power resid- | 
ing in bodies, by the operation of which the sensa- | 
tion is produced. It was long considered doubtful 
whether this principle ought to be regarded asa | 


distinct condition of matter, or as a mere modi- | 


fication of caloric; though almost all men of 
science are now disposed to consider it in the 
latter point of view. 

The means, with which we are acquainted, of 
reducing the temperature of bodies, are much 
more limited in their effects, than those of in- 
creasing it. But many important facts connected 
with the production of cold have already been 
discovered; and though we can scarcely expect 
ever to acquire the same extensive command 
over the lower, as we already possess over, the 
higher temperatures, we have reason to hope, 
that since we know the circumstances upon 
which refrigeration depends, processes of cooling 
may yet be discovered still more effectual than 
any that have hitherto been employed. The 


various methods of producing cold, which are at 


| the same. 


present known, may all be referred to rarefaction, 
evaporation, and liquefaction, induced by chemi- 
cal action. We shall briefly notice, in order, 
each of these methods of reducing the tempera- 
ture of bodies. 


If an aerial fluid be suddenly enlarged in volume, 
by the removal of any mechanical pressure to which 
it may have been subjected, its temperature is per- 
ceptibly diminished. Thus, a thermometer exposed 
to the stream of air which issues from an air-gun, 
has its temperature reduced 5 or 6 degrees; and a 
similar effect is produced when it is enclosed in the 
receiver of an air-pump, during the process of ex- 
haustion. The diminution of temperature by rarefac- 
tion, is well exemplified by the celebrated fountain 
of Hiero, at the mines of Chemnitz in Hungary, 
where the air in a large receiver is compressed by a 
column of water, equal to the weight of about 8 at- 
mospheres. On turning a stop-cock, the air sud- 
denly makes its escape, and during its expansion, 
deposits the watery vapour which it held in solution, 
in the form of snow, or covers the inside of the tube 
through which it rushes, with slender spicule of ice. 
In most cases, however, this method of producing 
cold is very limited, and scarcely capable of being 
applied to practical purposes. 

Evaporation is of more extensive influence in re- 
ducing the temperature of bodies, than rarefaction. 
Every person must have felt, that when the hand 
has been dipt in water and then exposed to a current 
of air, the parts which had been moistened soon be- 
came much colder than the parts which had been 
allowed to remain dry, though the cooling medium is 
Dr. Cullen appears to have been the first 
who ascribed the difference of effect to the evapora- 
tion of the fluid. He observed, that a thermometer, 
the bulb of which had been dipt in a fluid, and then 
exposed to a current of air, always indicated, so long 
as it remained moistened, a lower temperature than 
the air itself; and that the reduction of temperature 
was greatest when the thermometer had been dipt in 
the most volatile fluids. If the bulb of the instru- 
ment be surrounded with a piece of linen well moist- 
ened with ether, and afterwards exposed to a free 
current of air, the temperature is reduced from 50° 
to near zero. ‘The effect with alcohol is consider- 
ably less, and with water it is limited to four or five 
degrees. Water may, in this manner, be frozen, by 


| pouring a small quantity of it into a slender tube 


which is surrounded with linen moistened in ether, 


| and then swinging the tube rapidly round the head 


by means of a string attached to it. When water is 
made to ooze slowly through porous unglazed earth- 
en vessels, it presents a very extensive surface to the 
atmosphere, and as it suffers a proportional degree of 
evaporation, its temperature is kept considerably be- 
low that of the air. If one of these porous vessels 
be allowed to imbibe water for some time, it retains, 
when the water is poured out of it, a considerable 
quantity of moisture; and as it now presents both an 
interval and an external surface to the air, the eva- 
poration is greatly increased. The absorption of 
caloric for the conversion of the water into vapour is 
increased in an equal degree, and consequently a 
greater reduction of temperature is obtained. Ac- 
cordingly, liquors are very conveniently cooled, by 
placing the bottles which contain them, in these un- 
glazed earthen vessels, previously well moistened 
with water. Wet cloths wrapped round bottles 
produce the same effect. In India, where the con- 
version of water into ice is the sole employment of 
many individuals, the water to be frozen is exposed 
during the night in flat unglazed earthen vessels, 
which are placed upon the worst conductors that can 
be procured, such as sugar-canes, dried stems of 


COLD. 


maize, &c. The dryness of the air causes a very 
considerable evaporation, and the consequent reduc- 
tion of temperature is such, that a thin film of ice is 
formed towards the morning, though the temperature 
of the air may have been all the time above the freez- 
ing point. The quantity of ice obtained is greater 
when the weather is warm and dry, than when it is 
moist, though in the latter case the temperature of 
the air may have been actually lower. 

The third method of producing cold which we 
proposed to consider, is liquefaction induced by 
chemical action. The solution of salts in water, 
by the transition to the fluid state, is always ac- 
companied with a considerable diminution of tem- 
perature. When nitre is added to water, at the 
ordinary temperature of the atmosphere, until the 
water is saturated, the temperature is reduced 15 or 
16 degrees; and a still greater degree of cold is ob- 
tained by the solution of muriate of ammonia. But 
of all the salts, nitrate of ammonia seems to undergo 
the greatest reduction of temperature during its solu- 
tion. Ifit be mixed, in the state of a fine powder, 
with an equal weight of water, the temperature is 
reduced from 50° to 4°. As the production of cold, 
by freezing mixtures, depends partly upon the rapi- 
dity with which the substances employed pass into 
the liquid state, and partly upon the increase of ca- 
pacity for calorie which is acquired by that transition, 
it might be expected that a greater reduction of tem- 
perature would be obtained, by dissolving salts in 
acids than in water. Accordingly, by dissolving a 
pound and a half avoirdupois of Glauber’s salts (sul- 
phate of soda) in 12 cunces of nitrous acid, previously 
diluted with 6 ounces of water, Mr. Walker obtained 
a diminution of temperature from 50° to —1°; when 
sulphuric acid, diluted in the same proportion, was 
employed, the reduction was from 50° to 5°; and 
three parts of the same salt by weight reduced to a 
fine powder, and dissolved in two parts of muriatic 
acid, sunk the thermometer from 50° to zero. The 
reduction of temperature is still greater, when dif- 
ferent salts are employed at the same time. Thus, 
nitrate of ammonia 6 parts, phosphate of soda 9 parts, 
and diluted nitrous acid 4 parts, all by weight, reduce 


This is a diminution of 71°, and is the greatest de- 
gree.of cold that can be procured by a single mixture 
yet known. Mr. Walker succeeded in freezing mer- 
cury, by cooling, in a succession of these mixtures, 
the ingredients by whose liquefaction the congelation 
was ultimately to be produced, though the tempera- 
ture of the air at the commencement of the experi- 
ment was 45°. 


tained by artificial means. The greatest cold 
that has hitherto been observed in the open air, 
does not exceed —50; and probably the extreme 
range of the inferior temperatures which occur 
in nature, is but little below that point. The 


| temperature of a particular place on the surface | 


of the earth is determined by a variety of cir- 
| cumstances, some of which are regular in their 
operation, others accidental. Among the former 
of these, may be stated, the direct influence of 
the solar rays, and the latitude; among the lat- 
ter, the winds, evaporation, and perhaps the evo- 
lution or absorption of heat by operations going 
on in the central regions. Even the causes of 
temperature which we have denominated regular, 


are not absolutely so: the heat produced by the 


\ 


the temperature of the mixture from 50° to —21°. | 


The degrees of natural cold which occur in the | 
more inhospitable regions of the globe, are far | 
surpassed by the reductions of temperature ob- | 


841 


842 


| gions of the atmosphere. 


COLD-CHARGE. 


rays of the sun may be effected by spots upon his 
surface; and the temperature resulting from geo- 
graphical position may be modified by local pecu- 
liarities. ‘Thus the sea limits the range of tem- 
perature, by moderating alike the extremes of 
heat and cold; while large tracts of land are 
equally favourable to both. The winds have a 


| very powerful influence on the temperature of a 
| place. 


When the surface of the earth is much 
heated by the influence of the solar rays, the air 
immediately above it is rarified, and becoming 
specifically lighter, ascends into the higher re- 
Its place is quickly 
occupied by a fresh portion of air rushing in from 
every side, which, in its turn, being heated and 
rarified, also ascends. The warm air which has 
thus ascended, is gradually wafted to colder re- 
gions, where it gives out its heat, and moderates 


| the rigour of the climate to which it has been 
| transported. Evaporation is one of the principal 


sources of natural cold, the conversion of water 
into vapour being necessarily accompanied with 
the absorption of much caloric; hence, the agri- 


_ cultural improvement of a country, or whatever 


tends to facilitate the escape of the water from 
its surface by any means but evaporation, has a 
remarkable influence on its temperature. The 
gradual amelioration of the climate of America, 
is undoubtedly to be ascribed to this cause, as 


| well as that of Hurope. 


COLD, in medicine. See CaTarru. 

COLD-CHARGE. A charge consisting of vin- 
egar, Armenian bole, and the white of eggs, 
mixed together to the consistency of a poultice. 
See the article CHaren. 

COLE, Cosa, or Cotza,—botanically Brassica 


| campestris oleifera. A hardy, cultivated, biennial, 
| agricultural plant, of the cabbage and turnip ge- 
| nus. 
| erous subvariety of rape; but may be readily 


It is frequently confounded with the oleif- 


distinguished from that plant by the greater size 
of its pods and seeds, by the clearer and lighter 
yellowness of its flowers, and especially by the 
roughness or hispidity of its leaves. It is consi- 


| derably the most oleiferous of the brassicas; it 


ought always to be cultivated in preference to 
rape, when oil is the principal object; and it is 
extensively cultivated as an oil plant in the 
Netherlands. It is cultivated in nearly the same 


| manner as turnips, but requires a richer soil, and 


admits of being sown at a later period in the 
season; it is sometimes sown to be fed off with 
sheep or cattle, on land which is unsuitable for 
turnips, or on which they fail; it sometimes 
occurs with great advantage, in a rotation, im- 
mediately before wheat; and in the flat, rich 
fennishly meadowy tracts of the counties of Lin- 
coln, Cambridge, Huntingdon, and Essex, it is 
profitably cultivated for the double purpose of 
early winter feeding and of oil,—the crop being 


| sown between the middle-of July and the middle 


of August, eaten by sheep from the latter part of 
autumn till the end of January, and matured for 


COLEA. 


its oil seeds in the following autumn. But, in 
order to its making an amply remunerating re- 
turn, the land for it must either be newly drain- 
ed fennish-meadow, or rich and newly broken up 
pasture, or very fertile corn-land, well-manured 
with spit-dung. 

In the Netherlands, where cole is a prominent 
and highly esteemed agricultural plant, not only 
is 1t grown on rich land, with a profusion of such 
powerful manures as night-soil and bruised rape- 
cakes, but it is economized and strengthened by 
a system of transplanting similar to what is prac- 
tised with the cabbage and borecole brassicas. 
Radcliff, in his Agriculture of East and West 
Flanders, states the following as the usual pro- 
cess :—“ The seed-bed is sown in August or even 
to the middle of September. In October, or 
sooner, the stubble is ploughed over, manured, 
and ploughed again. The plants are dibbled in 
the seams of the ploughing—each furrow-slice 
being twelve inches broad—and are set out at 
twelve inches distance in the rows. Instead of 
dibbling upon the second ploughing, they, in 
many cases, lay the plants at the proper distances 
across the furrow, and, as the plough goes for- 
ward, the roots are covered, and a woman follows 
to set them a little up, and to give them a firm- 
ness in the ground where necessary. Immedi- 
ately after the frost, and again in the month of 
April, the intervals are weeded and hand-hoed, 
and the earth drawn up to the plants, which is 
the last operation till harvest. The crop is pulled 
rather green, but ripens in the stack, and is 
thrashed out without any particular manage- | 
ment; but the haulm is burnt for ashes, as a 
manure, which are found to be so highly valuable 
beyond all other sorts which have been tried, 
that they bear a price as three to one above the 
other kinds; and it is considered that upon 
clover, a dressing of one-third less of these is 
amply sufficient.” A variety of cole with white- 
coloured flowers may sometimes be met with; 
but it is less hardy than the common yellow- 
flowered variety. The seeds for oil are treated 
in the same manner as those of rape. See Rape. 
The average produce of an acre of good cole is 
about 30 bushels of seed.—Museum Rusticum.— 
Knowledge Society's Treatise on Flemish Husbandry. | 
—Young’s Farmers Calendar.—Society of Genitle- 
men’s Complete Farmer —Radelif’s Agriculture of 
Flanders.—Loudon’s Gardener's Magazine. 

COLEA. A small genus of ornamental stove 
plants, of the trumpet-flower tribe. The yellow- 
flowered species, C. floribunda, inhabits the forests 
of the east coast of Madagascar ; and was brought 
to flower for the first time in Europe, in 1840. 
It is a shrub of stately aspect and singular habit ; 
its stem is seven or eight feet high, and perfectly 
simple; its leaves are pinnated, and have an im- 
posing appearance, and grow only as a sort of 
crown on the summit of the stem ; and its flowers 
have a bright ochreous-yellow colour, with a very 
pale border, and grow on the old wood,—from 


COLEUS. 
just above the places whence the leaves of pre- 
vious years had fallen. 

COLEUS. A genus of elegantly - flowering 
plants, of the labiate order. They are easily dis- 
tinguished from all other genera of that exten- 
sive order by having all the filaments of their 
flower connected at the base into a tube, which 
sheathes the style. The bearded species, C. bar- 
batus, is a native of the mountainous districts of 
Abyssinia, India, and Nepaul, and was introduced 
from the first of these countries to Britain in 
1806. It is an evergreen undershrub of from 18 

inches to 34 feet in height, and of very remark- 
able and imposing appearance. Its stems or 
principal branches are somewhat recumbent, and 
recurve upward at their extremity ; and its flow- 
ers have a blue colour, a fine pubescence, and a 
very elegant form,—they are produced, during 
October and November, in whorls of six on a like 
spike,—they have their lower lip turned down, 
and show their interior form above,—and their 
regularity of whorl, their remarkably shaped co- 
rolla, and the varied colours of their parts of fruc- 
tification are well exhibited by their’ peculiar 
habit of growth.—The fragrant or aromatic spe- 
cies, C. aromaticus, was introduced in 1826 from 
India. It is also an evergreen undershrub; but 
has pale violet-coloured flowers, and blooms from 
March till May. Some botanists have ranked the 
bearded species as a plectranthus; and others 
have ranked the fragrant species as a gesneria, 
About a dozen other species have been scienti- 


| fically described. 


COLEWORT. See Canpacz. 

COLIC. A very painful disorder of the intes- 
tines of animals. Spasmodic colic is somewhat 
frequent in the horse, and occurs much oftener 
in the small intestines than in the large. It is 
caused by costiveness, by strictures in the bowels, 
by tumours in the mesentery, by a feed of succu- 
lent herbage after a course of dry feeding, by the 
sudden application of cold water to the hot skin, 
and by the drinking of cold water while the 
system is heated. 

Its symptoms are usually sudden, frequently 
violent, and sometimes liable to be confounded by 
an unprofessional observer with those of widely 
different diseases. A horse attacked with colic 
suddenly evinces great uneasiness, shifts his po- 
sition from side to side, paws his litter, and im- 
patiently stamps with his feet. An observer of 
limited experience might readily suppose him to 
be suffering inflammation of the bowels; but 
may, by five well-defined points of diagnosis, 
readily distinguish between that disease and 
colic. In inflammation of the bowels, the attack 
is progressive, or passes from mere indisposition 
to violent pain; but in colic, the attack is quite 
sudden: in inflammation of the bowels, the pulse 
is very quick and small; but in colic, the pulse, 
though sometimes a little quickened, is natural: 
in inflammation of the bowels, the horse lies 
down, suddenly rises, and seldom rolls upon his 


COLLAR. 843 
back; but in colic, he lies down, remains some 
time down, and rolls abundantly on his back: in 
inflammation of the bowels, the legs and ears are 
generally cold; but in colic, the legs and ears are 
generally warm: in inflammation of the bowels, 
intermissions never occur; but in colic, short in- 
termissions are frequent. 

The necessity of discriminating between in- 
flammation of the bowels and spasmodic colic is 
very great; and before a remedy in any case is 
applied, the discrimination ought to be fully. sa- 
tisfactorily, and promptly made. When colic is 
seen to exist without symptoms of inflammation, 
an antispasmodic mixture ought to be speedily 
administered, and, if requisite, repeated at an 
interval, according to the severity of the symp- 
toms, of from one hour to four hours. Any of 
the three following mixtures is confidently re- 
commended by Blaine ;—first, half an ounce of 
ground pepper, three ounces of spirit of turpen- 
tine, one ounce of laudanum, and four ounces of 
soured ale; second, one ounce of sulphuric ether, 
two ounces of laudanum, one drachm of oil of 
peppermint, a quarter of a pint of common gin, 
and a quarter of a pint of soured ale; and third, 
two ounces of spirit of turpentine, one drachm of 
oil of peppermint, six ounces of castor oil, and 
six ounces of watery tincture of aloes. Bleeding 
ought, in every very severe case, to be speedily 
practised ; and it ought to be more or less copious 
according to the comparative violence of the 
symptoms. Other suitable and concurrent reme- 
dies, in bad and prolonged cases, are smart fric- 
tion on the belly, relaxant glysters, very hot fo- 
mentations, and a brisk five or ten minutes’ trot. 

When the colic proves to be flatulent, and 
develops itself in great and very painful disten- 
sion, the accumulated gas which causes it, and 
which is usually a combination of hydrogen with 
some other gas, must either be chemically de- 
stroyed by some such means as a drink of watery 
dilution of chloride of lime, or drawn off by punc- 
ture with the trochar; but the latter remedy 


should not be used unless the former cannot be | 


had, and the case appears to be one of imminent 
danger.—Cattle also are subject to colic; and re- 
quire to be treated for it in nearly the same man- 
ner as horses. Frequent popular names of colic 
are gripes, cramp, fret, and gullion. 

COLLAR. The part of harness which encir- 
cles the neck, receives the attachment of the 
draught, and presses against the shoulders of a 
horse or other animal of draught. 


or straw, within canvass, and covered with lea- 
ther; they ought, in every instance, to be so 
formed and adjusted as to offer a cushiony re- 
sistance to the utmost available pressure of the 
animal’s power; and they require to be sur- 
mounted with such a cape as shall prevent rain 
from getting between the cushion and the shoul- 
der, there to heat, irritate, and even blister the 
skin. A large, erect, spreading collar-cape, very 


Horses’ col- | 
lars are usually made of a stuffing of hair, tow, | 


compete 


common in many parts of England, is a very ab- 
surd appendage, affording no protection from 
rain, and serving principally to catch the wind, 
and in consequence somewhat to embarrass the 
action or neutralize the power of the horse. See 
the article Harnuss. 

COLLEY. A black-faced, black-legged, wiry- 
woolled sheep; also a variety of dog much prized 
among some of the rural classes of Scotland. 
See the articles Supzp and Doe. 

COLLIER. See Apuis. 

COLLINSIA. A genus of very beautiful hardy 
annual plants, of the figwort tribe. The great- 
flowered species, C. grandiflora, was introduced 
to Britain in 1826, from the dry banks of the Co- 
lumbia river; and it has already become a very 
general and somewhat well-known favourite. Its 
stem has a height of about a foot; its flowers ex- 
hibit an elegant combination of blue and white 


| and purple; and its grouping of bloom and fo- 
liage admirably adapts it, not only to the ordinary 


modes of cultivating annuals, but to the forming 
of broad masses and prolonged lines. The spring 
species, C. verna, vies with the great-flowered in 
elegance, and has a similar height and habit; 
the small-flowered species, C. parviflora, is infe- 


| rior in elegance, and has a trailing habit; the 


two-coloured, C’ dzcolor, is taller than the great- 
flowered, and blooms through a much longer 


| period, but has none of the blue colour which so 


richly combines with the others’ white and pur- 
ple; and the various-leaved, C. heterophylla, is as 
tall as the two-coloured, and blooms in July and 
August. The two last were introduced since 1832. 

COLLINSONIA. A genus of perennial, her- 
baceous, ornamental plants, of the labiate order. 
The Canadian species, C. canadensis, grows wild 
in moist situations in Maryland and other paris 
of North America, and was introduced to the 


| gardens of Britain during the first half of the 


last century. Its stem is quadrangular, and 
about a yard high; its leaves are cordate and 
serrated, and grow in pairs upon the stem; and 
its flowers are purplish-yellow, have a long tubu- 
lar throat and a segmented top, grow in loose 
spikes at the extremity of the stem, and appear 
from August till October. Four or five other spe- 
cies, all from North America, one tuberous-rooted, 
and one with a fragrance like that of anise-seed, 
are in cultivation. 

COLLOMIA. A genus of beautiful, hardy, an- 
nual plants, of the polemonium tribe. They are 
natives of the same countries, and became known 
in Britain in the same year, as the Collinsias; 
but they have not obtained equal favour. The 
species hitherto best known attains a height of 
about 9 inches, and bears many flowers of small 
size and inconspicuous position among the foliage, 
but of very brilliant scarlet colour, almost vieing 
with some admired kinds of verbena. Five spe- 
cies were introduced between 1825 and 1834; 
and the colours of their flowers are severally 


| crimson, pink, saffron, red and yellow. 


COLOCYNTH. 


COLMATA. An artificial process for obtain- 
ing deep and fertile deposits of alluvium in some 
parts of Lombardy which lie lower than the level 
of the existing channel of the principal rivers. 
An embankment is raised round the field or 
farm to be subjected to this process; the dyke of 
the nearest rivulet is so far broken down as to 
allow the muddy water of high freshets to escape ; 
and this water is detained in the field till it de- 
posits its mud, and is then let off toward the 
river by a discharging course from the lower end 
of the field. This process is usually continued 
from five or six to ten years, or till it effects de- 
posits to the aggregate depth of from five to eight 
feet; and it may be so regulated, by means of a 
greater or less depth in the breach of the rivu- 
let’s dyke, as either to continue a comparatively 
long period and deposit nothing but fine silt, or 
to continue a comparatively short period and de- 
posit a mixture of silt, sand, and gravel. The 
process, in consequence of keeping the field for 
so long a time from any use, is necessarily very 
expensive ; yet the crops of only five years usually 
repay the whole cost, and the rich crops of suc- 
ceeding years yield a large amount of clear gain. 
The crops of the first and second year of the new 
soil are maize and hemp ; and those of the three 
succeeding years are wheat, without the aid of 
manure. A process similar to colmata has been 
practised in the vicinity of Gainsborough. 


COLOCASIA, — botanically Arum Colocasia. 
An esculent-rooted plant, of the order Aroidese. | 


It is cultivated in Egypt and other parts of the 
Levant for the sake of its esculent roots and 


leaves; and it was introduced to British hot- | 


houses as a curiosity, so early as the middle of 
the sixteenth century. Its roots are tuberous; 

|,its stems are about two feet high; its leaves are 
variegated and handsome; and its flowers are 
green and uninteresting. It is easily propagated 
from its tubers. 

COLOCYNTH,—botanically Cucumis Colocyn- 
this. A medicinal, trailing, annual plant, of the 
cucumber genus. It abounds in Nubia and some 
parts of Turkey and of the extreme south of 
Africa; and it was introduced to Britain about 
the middle of the 16th century, and can be cul- 
tivated in a frame. Its root is branching, and 
strikes deep into the ground; its stems are trail- 
ing, hairy, and about two yards long; its leaves 
are triangular, and grow on long footstalks, and 
effect an aggregate foliage like that of the com- 
mon cucumber ; its flowers are solitary, axillary, 
yellow, and campanulate, and bloom from May 
till August; and its fruit is yellow, about the 
size of a small orange, smooth, and trilocular, 
and contains many whitish, ovate, compressed 
seeds, within an envelop of white spongy pulp. 
The ripe fruit, peeled and stove-dried, is largely 
imported to Britain by wholesale druggists; it 
consists wholly of the seeds and of a very light, 
tearable, white, cellular matter; and it is free 
from smell, but has an excessively bitter and 
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nauseous taste. A pulp or mucilaginous extract, 
obtained by infusion of the fruit in boiling water, 
is the substance used in medicine; and this has 
a gelatinous consistence and a golden-yellow col- 
our, and appears to consist principally of mucus, 
resin, gallic acid, and a peculiar bitter principle 
which has obtained the name of Colocyntine. 
The pulp or extract is a very powerful drastic 
purgative; and is generally administered in com- 
bination with milder and modifying purgatives 
as a cathartic. It was formerly employed, but 
with great caution, in cases of dropsy, lethargy, 
and melancholy. Veterinary writers class it 
among substances which are poisonous to the 
horse. 

COLOMBO. See Catumsa. 

COLON. The first or uppermost of an ani- 
mal’s large intestines. It has its name, which 
signifies “a hollow,” either from its great capa- 
city, or from the circumstance of its being gen- 
erally found empty or filled only with gas on 
dissection. The colon of the horse has capacity 
for no less than about twelve gallons of.liquid or 
pulpy matter; and the colon of the cow, viewed 
jointly with the succeeding intestines, has the 
surprising length of about 33 feet. The upper 
end of the colon is supported by the common 
mesentery ; and the rest floats loosely or freely 
in convolutions. The matter of an animal’s sus- 
tenance, on arriving at the colon, ceases to yield 
any more aliment, and commences to be wholly 
feculent, thenceforth to hasten onward to expul- 
sion. 

COLOUR. A property of light, the knowledge 
of which can be gained from no description, but 
is acquired by means of the organ of sight. Col- 
| ouring substances, or paints, often improperly 
| termed colours, are made use of to impart a colour 

to other substances, either by application or ad- 
mixture. White and black are counted among 
colours in the latter sense, but not at all, or sel- 
dom, in the former, in which sense a white body 
is very properly called colourless, Black is merely 
the absence of all light. Colours, both alone and 
united, have different properties, and produce 
different effects upon the organs of sense, by 
means of their harmony or contrast, which are 
particularly important to painters, and are pro- 
perties arising from the nervous sensibility. Thus 
scarlet is a burning colour, injurious to the eyes; 
and it is probably on this account that beasts are 
so violently excited hy it. Yellow is the bright- 
est, red the warmest, deep brown and violet the 
softest among colours. 

The doctrine of colours, in a general sense, is 
the science of the origin, the mixture and effects 
of colour, as a property of light. How, for in- 
stance, is it, that light at one time is coloured, at 
another white? and by what laws are the ap- 
pearances of colours governed? The glass prism 
was the first contrivance that gave a satisfactory 
solution of these questions, and Sir Isaac Newton 

the first philosopher who explained and published 
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the solution. Ifa ray of light is allowed to pass 
into a dark room through a small opening in a 
shutter, and is made also to pass through a smooth, 
three-sided glass prism, we find, Ist, that the ray 
of light, at its entrance into, and at its passage 
out of the glass, is turned from its direct course ; 
it is said to be refracted into a different direc- 
tion ; 2d, that the ray of light, which, falling di- 
rectly wpon a piece of paper before the prism, 
produces a round white spot, produces, when the 
paper is held behind the prism, a coloured figure, 
about five times as long as it is wide, and exhi- 
biting the colours of the rainbow, arranged in the 
same order as they are seen in that phenomenon. 
This figure or appearance is called the prismatic 
spectrum. The length of it is found to be ina di- 
rection perpendicular to the axis of the prism. 
It is red at the end which is nearest to the re- 
fracting angle of the prism, and violet at the end 
most remote from it, while orange, yellow, green, 
blue, and indigo, follow each other in the inter- 
vening space. Newton concluded from this, and 
a great variety of similar experiments, that these 


coloured rays are the simple rays of light, and | 
that white light is composed of the union of them | 
all, according to the relations which they exhibit | 
Every white ray of 

light, therefore, contains all the coloured rays | 


in the prismatic spectrum. 


united; but they are not recognised by us, since 
they produce upon the retina, where they are 


thus united, the impression we term whzte. These | 


coloured rays are reflected from all bodies accord- 
ing to similar laws, so that reflected white light 
is still white; but they are refrangible in differ- 
ent degrees; this property being least in the red 
rays, moderate in the green, and in the greatest 
degree in the violet; and they are, on this ac- 
count, separated from each other whenever they 
are refracted; since, from their different refran- 
gibility, although they are parallel, when they fall 
upon the refracting substance, they take different 
lines of direction in passing through it. They fol- 
low each other, in this respect, in the following 
order; first violet, then indigo, blue, green, yel- 
low, orange,and red. When these same coloured 
rays are rendered parallel again, and so fall upon 
the eye, they appear white, as at first. Most 
bodies possess the property of fixing or absorbing 
some of these coloured rays, which fall upon 
them, and thus only reflect or transmit rays of a 
particular colour; and upon this property, ac- 
cording to Newton, the colours of all bodies de- 
pend. Blue silk, for example, absorbs six col- 
oured rays, and reflects only the blue; and a s0- 
lution of cochineal transmits only the red, and 
absorbs all the other rays. All this is confirmed 
by the experiments with coloured disks revolving 
rapidly upon a rod, and with the coloured spec- 
trum falling upon coloured bodies. 

COLOURS OF PLANTS. We find in plants 
eight fundamental colours, which are called pure 
and unmixed colours—white, grey, black, blue, 
green, yellow, red,and brown. Lach of these ex- 
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hibits seven varieties, which, in respect to their 
gradations, are entirely equal and alike. Thus, 
for example, of white, there are pure or snow- 
white; whitish or dirty white; milk or bluish 
white; amianthus or greyish white; ivory or yel- 
lowish white; parzellan or reddish white; and 
chalk or brownish white. The blue crocus often 
changes into yellow; the blue violet to white; 
the blue columbine to red; the red tulip to a yel- 
low, and the yellow to a white, &c. The same 
thing may be observed in fruits. Linnzeus has 
inferred the properties, and especially the taste 
of plants, from their colour. Yellow is generally 
bitter, red sour, green denotes a rough alkaline 
taste, paleness a flat taste, whiteness a sweet, and 
black a disagreeable taste, and also a poisonous, 
destructive property. Colours, in the vegetable 
as well as in the animal world, appear to be in 
truth a secret of nature. How, for instance, 
bright yellow and deep red or.green are made to 


| appear side by side upon a leaf, separated by the 


finest lines only, and yet not produced by any 
variety of properties which is perceptible to any 
of our senses, is a mystery to us. Moreover, na- 


| ture, in some cases, appears to distribute colours 
| with the greatest regularity, while, in other in- 
| stances, she sports in the most lawless irregu- 


larity. 
COLT. Ayoung horse. See the article Horsn. 
COLT’S-FOOT,—botanically Z’ussilago. A ge- 
nus of hardy, herbaceous, perennial-rooted plants, 


| of the jacobea division of the composite order. 


The common species, Z’ussilago farfara, is a fre- 
quent and most troublesome weed of the moist, 
marly, and clayey soils of Britain; and figures 
as an officinal plant both in the herb-list of al- 
most every old wife quack of the country, and in 
the pharmacopeias of Edinburgh and Dublin. 
Its root is long and diffusely creeping; its stems 
or flower-stalks are simple, erect, woolly, uniflo- 
ral, and about 6 inches high; its flowers droop 
while in the bud, but stand erect when in bloom, 
and have a golden-yellow colour, and appear in 


| March and April; its seed-down is sessile, rough, 


white, and shining; and its leaves are radical, 


| footstalked, erect, cordate, angled, serrated, very 


large, and of slow development,—green, smooth, 
and red-veined above, and woolly and white be- 
low,—and they develop themselves after the 
flower, so that the plant appears all-flower in 
spring, and all-leaf in autumn. Both the dried 
flowers and the dried leaves are used in medicine, 
—the former gathered at their maturity, and the 
latter in young state or incipient development ; 
and they are exhibited sometimes in decoction, 
but far more frequently by smoking in the man- 
ner of tobacco. The smoking of colt’s-foot, in 
fact, has been practised since the time of Dios- 
corides, and might, at the present day, be very 


| advantageously substituted for tobacco-smoking, 


or rather maintained for a few days as a cure of 
the filthy, abominable, and diseased taste of to- 
bacco-smokers. Oolt’s-foot is usually prescribed 


it has once established itself, it rapidly multiplies 
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for chest-affections, but really has little effect | 


upon them ; yet in cases where a man will smoke, 
it may, as a substitute for tobacco, prevent the 
sickliness of appetite, the emaciation, the cada- 


verousness, and the stupidity which all tobacco- | 


smokers are liable to contract. 


Colt’s-foot, regarded as an agricultural weed, | 


usually occurs in moist fields which have been 
overcropped or scourgingly treated ; and, when 


from seed and from all the pieces into which the 
plough cuts its rambling roots,—and cannot be 
restrained without great labour, or extirpated 


without laying down the ground to grass. The 


preventing of it from seeding, and the careful | 


gathering up of all discoverable portions of its 


roots are the best means for repressing its ex- | 


traordinary and mischievous fecundity. Mr. 
Lisle states that a neighbour of his almost 
smothered it with two successive crops of 
vetches, and expresses a confident opinion that 
it may be thoroughly suffocated by such a five 


or six years’ course of grass as shall cover and | 
mat all the surface of the ground with a thick | 


and dense sward. He ploughed up broad clover 
in the beginning of July, and turned up roots of 


colt’s-foot, in which he observed, between earth | 


and air, many little buds as if destined to be 
flowers or leaves of the following year,—and at 
the depth of from 5 to 7 inches, shoots of a cal- 
lous body as if destined to be future roots. A 


winter’s fallow has little destructive power over | 
colt’s-foot roots; and even a summer’s fallow | 


permits all portions which are in any degree 
buried by the soil to shoot and bud and carry on 
the process of propagation,—and, in order to be 
in any tolerable degree effective, must be accom- 
panied by the hand-picking and burning of all 
parts of the plant which can be seen. 

A variety of common colt’s-foot with varie- 
gated leaves, Z’ussilago farfara foliis variegatis, 
is sometimes grown as an ornamental plant in 
gardens.—The butter-bur colt’s-foot, Z’usszlago 


Petasites, is a weed of the moist meadows of Bri- | 


tain, having a flower-stem twice the height of 
that of the common species, and carrying thyrses 
of flesh-coloured flowers in March and April. 
Two one-flowered species from Austria, and four 
thyrse-flowered species from Germany, Labrador, 
Lapland, and Italy, have a handsome appearance, 
and in two instances bear lilac and purple flow- 
ers, in others white and pale. Six or eight other 
foreign species are known in Britain; and sev- 
eral plants formerly regarded as colt’s-foot are 
now assigned to other genera. 
COLUMBINE, — botanically Aguilegia. A 
genus of hardy, perennial-rooted, herbaceous, or- 
namental plants, of the ranunculus tribe. The 
common species, Aquzlegia vulgaris, grows wild 
in woods and pastures in some parts of Britain ; 
and, in its double and improved varieties, has a 
very frequent and favourite place in the parterre. 
The stem of the wild plant is usually about 2 
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or 24 feet high; and the flowers have a dark 
blue colour, and have shorter petals and more 
prominent nectaries than the garden varieties. 
Seeds of the wild plant very seldom sport or vary. 
The garden varieties exceedingly differ from one 
another, not only in the colour and fulness, but 
also in the form, of their flowers. Some, called 
rose columbines, have no visible nectaries, and 
are as double-flowered or many-petalled as the 
larkspur ; and these comprise numerous sub- 
varieties, with respectively blue, red, white, and 
chestnut - coloured flowers, or with exquisite 
variegations of some two of these colours, Others 
have sharp- pointed petals, expanding like the 
rays of a star; others have their petals in an in- 
verted form; others have a horn-like expansion 


| of petals ; and all these comprise subvarieties, dis- 


| the other.” 


tinguishable from one another by their colours or 
by their comparative singleness or fulness. “From 
the different shapes of these flowers,’ remarks 
Miller, “ any person not well skilled in the cul- 
ture of plants would suppose they were distinct 
from the others; but having several years sown 
their seeds, which were collected with great care, 
I have found them always varying from one to 
Propagation may be effected either 
from seeds or by the division of the roots; but, 
when conducted in the latter method, it rapidly 
induces degeneracy.— Upwards of a dozen species 
of columbine, ail ornamental, most about 15 or 
20 inches high, and the majority with purple or 
blue flowers, have been introduced from Siberia, 
Switzerland, and similar countries; and six of 
these are enumerated in Mawe’s systematic cata- 


| logue of choice plants,—A. viscosa, bicolor, alpina, 


canadensis, atropurpurea, and viridiflora. 
COLUMBIUM. An elementary metallic sub- 
stance. It was discovered in 1801; it exists, in 
most of its ores, as an acid in union with the 
oxides of iron and manganese; and it combines 


| with other elements, particularly oxygen, chlo- 


rine, and sulphur; but it is neither plentiful nor 


| peculiar enough to be of much consequence to 


. | white, and crimson flowers. Some species of the 


the arts. It is obtained in the form of a black 
powder, and acquires the metallic lustre from 
compression. 

COLUMBO. See Catumpa. 

COLURNA. See Hazen. 

COLUTEA. See Buapprr-Senwa. 

~COLZA. See Cozz. 

COMARUM. See Crnqueroin (Mans). 

COMBRETUM. A genus of ornamental tropi- 
cal plants, forming the type of the natural order 
Combretaceze. This order comprises the genera 
combretum, quisqualis, terminalia, bucida, cono- 
carpus, getonia, and poivrea; and it has, within 
the gardens of Great Britain, about 40 species,— 
nearly all tropical. Some of the species of com- 
bretum and quisqualis are most magnificent 
climbing plants, and, in their native country, 
adorn the trees of the forest with festoons of 
noble foliage, and garlands of brilliantly yellow, 
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order are officinal; and the nutty fruits of sev- 
eral are esculent.—Seven or eight species of the 
genus combretum were introduced to our hot- 
houses between 1818 and 1826; and about 40 
other species have been scientifically described. 
The dwarf and the large-flowered, C. nanum and 
C. grandiflorum, are evergreen shrubs,—the for- 
mer two feet high, with white flowers, and the 
latter from 5 to 10 feet high, with scarlet flow- 
ers; and all the other introduced species—as 
well as about half a dozen which have been 
transferred to other genera—are climbers of 
great height and surprising beauty. 
COMBUSTION. It is not easy to give a cor- 
rect definition, or to assign a general cause, of 
this familiar phenomenon. It may, however, be 
described as the result of the combination of two 
or more bodies, attended with a disengagement 
of heat and light. This description distinguishes 
combustion from zgnztzon, which is merely the 


result of an elevation of the temperature, with- | 


out any chemical combination. Fire was for- 
merly considered as an element, which had the 


power of converting certain bodies into its own | 


nature ; but the progress of chemical science soon 
showed the error of this notion. Stahl’s cele- 
brated theory was founded on the hypothesis of 
the existence of a substance which he called 
phlogiston. Every combustible body was sup- 
posed to contain this substance, which was dis- 
engaged by combustion: the loss of the phlogis- 
ton was the cause of the residuum being incom- 
bustible. 


moment of its disengagement. The discoveries 
of Black and Priestley opened the way to the 
system of Lavoisier, which, in 1785, entirely sup- 
planted the theory of Stahl. During the conver- 
sion of solids into fluids, and of fluids into vapours, 
there is a considerable absorption of heat : when, 


on the contrary, vapours and liquids are restored | 


to the fluid and solid form, the heat which they 
contain is evolved, and passes from the latent to 
the sensible state. See Conortc. These views 
were assumed by Lavoisier as the basis of his the- 
ory. Oxygen gas was considered as a compound 
of a peculiar basis, united to the matter of light 
and heat, and combustion as the combination of 
oxygen with the burning body. During the com- 
bustion, the basis, combining with the combusti- 
ble, augmented its weight and changed its pro- 
perties; while the imponderable elements of the 
gas—light and heat—were developed in the form 
of flame. But facts prove this theory incorrect 
In the first place, all the phenomena of combus- 
tion take place, in many cases, without the pre- 
sence of oxygen. In the second place, there are 
many cases in which oxygen unites with bodies, 
without the evolution of light and heat, as dur- 
ing the change of some metals on exposure to the 
air. And, further, there are many instances in 
which combustion takes place not only without 
condensation, but where gaseous matter is actu- 


The heat and light were attributed to | 
the violent agitation of the phlogiston at the | 


A 


| gaseous state. 
| state of our knowledge, that they may be attri- 
_ buted to the disengagement of the electric fluid. 


| borage tribe. 


een eve vont nar ee ere 


ally produced from solid matter, as in the inflam- 
mation of gunpowder. Besides, the evolution of 
light, if it were derived from the gas, should be 
proportional to the quantity solidified, whereas 
it depends chiefly on the combustible. The first 
of these objections to Lavoisier’s theory, which is 
yet generally received, has been partly removed 
by modifying the definition so as to extend it to 
several other bodies, hence called supporters of 
combustion. The definition which we have given 
of this phenomenon at the beginning of this ar- 
ticle is merely. a description. The question 
arises, Whence come the light and heat? They 
are generally referred to the condensation which 
is almost always a necessary consequence of a 
chemical combination ; but we have already seen 
that, in some cases, they are produced where the 
component parts actually pass from a solid to a 
It seems probable, in the present 


“In every chemical combination,” says Berzelius, 
“ there is a neutralization of opposite electricities, 
and this neutralization produces the heat and 
light in the same manner as it does in the Ley- 
den jar or the galvanic battery.” But to this it 
may be objected, that, if electricity were the 
cause of the disengagement of the heat and light, 
they would always bear a fixed proportion to 
each other. This isnot the case: the combustion 
of oxygen and hydrogen disengages a very great 
quantity of caloric, but very little light; that of 
phosphorus and oxygen produces opposite results. 
There is, then, no theory of combustion, at pre- 
sent ae en will explain all the circum- 
stances of this phenomenon. If there be any one 
general cause, it must be one which, like affinity, 
is modified by the nature of the agents and the 
peculiar circumstances of their mutual action. 
COMEFREY,—botanically Symphytum. A ge- 
nus of hardy, perennial, herbaceous plants, of the 
The very rough species, Symphy- 
tum asperrumum, was introduced to Britain from 
the Caucasian mountains in 1799, and has, for a: 


~ number of years past, drawn the attention of ag- 


riculturists as probably a valuable forage plant. 
Its root is tuberculated, branching, thick, and 


fleshy ; its stem is very prickly and from 6 to 10. 


feet high; its leaves are rough-stalked, heart- 
shaped, broad, tapering to a point, and of a blu- 
ish-green colour; its flowers are cylindrical with 
a campanulate inflated limb, and have a change- 
ably blue and red colour, and appear from May 
till September ; and its seeds are naked, gibbous, 
and not pierced at the base. Both its root and 
its stem are very farinaceous; its root is probably 
as esculent as that of Stachys palustris; its stem 
has sometimes been blanched and eaten like that 
of angelica; and its shoots and leaves, during all 
the period intermediate between the seedling and 
the hardened conditions of the plant, are greedily 
eaten by cows. It was brought into notice as an 
agricultural plant, by Mr. D. Grant, a nursery- 
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man of Lewisham, and was introduced to Ireland, 
and recommended to the cottier-farmers of that 
country, about eight years ago, by Dr. Derenzy. 
Young mentions it in his Farmer’s Calendar, 
under the name of trottles, and appears to think 
that the whole plant is valuable; but Dr. Derenzy 
supposes the roots to be useless for either man or 
beast, and recommends the plant solely for shoots 
and foliage. It is easily propagated; and, when 
once established, it will, without any renewal, 
produce enormous crops for many years. 


slowly to maturity; but its roots possess the 
power of facile and rapid reproduction, and may, 
at any time from October to April, but especially 
in February or March, be taken up, cut into 
small pieces, and set in drills at distances of two 
feet from drill to drill and 15 inches from plant 
to plant. The plant will thrive in poor, dry, ex- 
posed soil; yet it ought, if possible, to have good 
deep soil, se will well repay an abundant dose 
of manure; and as it yields large and constant 
produce for a long series of years, it requires, of 
course, to be grown apart from any course of 
rotation. It should be cut about the time of 
flowering, and never allowed to go to seed. Its 
ordinary annual produce, in green fodder, was 
estimated by Mr. Grant, and has since been esti- 
mated by practical agriculturists, at about 30 
tons per acre; and, in an experiment on the farm 
of. Carnew Castle in Ireland, it amounted to the 


enormous quantity of 82 tons per Irish acre, in: | 


three cuttings of 284 tons in the middle of April, 
31 in the middle of July, and 225 in the middle 
of September. It is preferred to vetches by pigs ; 
it is not, like clover, dangerous to cows or sheep; 
and it does not communicate any bad flavour to 
cows’ milk. 
originated in 1825. 
sented in Plate X XJ. 
The officinal comfrey, Symphytum officinale, is 
indigenous in Britain, and may be found by the 
sides of ditches and ‘in other moist situations. 
Its root is tuberous, thick, full of a slimy juice, 
externally black, and internally white; its stem 


The normal plant is repre- 


is erect, thick, and usually about 4 feet high ; its” 
leaves are long, pointed, rough, and deep green; - 
and its flowers are generally white, yet often red- | 


dish, and appear from May till July. The slimy 
mucilaginous matter of the root has sometimes 
been used in medicine as a demulcent, and has 
acquired for the plant its specific botanic desig- 
nation; but it is of very little value. A variety 
of this species, known as S, 0. patens, attains the 
same height as the normal plant, and carries 
blue-coloured flowers.—The tuberous species, 
Si ymphytum tuberosum, grows wild in moist shady 
places in Scotland. Its root is tuberous; its 
stem is knobbed, branched, and 3 or 4 feet high ; 

and its flowers are drooping, have a yellowish 
white colour tinged with green, and appear from 
May till October.—Seven species, besides the very 
rough, have been introduced from foreign coun- 


Its , 
seeds seldom ripen, and its seedling plants grow |. 


A small hybrid variety of it was: 


Se ee 


. 


TOLLE ON |, ST TRLOVE , LLY 


GLE VORA TION AAD ASLO DO (Ge) 


AON AHO t) ‘s z NOWMAEISY WOGAEAPTAS 
NIV ETHE NE HHO DIO Gia BOw H1dVLULs S.LNV Ld F 


ae oy ee ae 


TALTAOO SIT ALLNHO EAs 


a = 


ee eee 


COMMELINA. 


tries; all have an ornamental appearance; and 
several, as well as the two indigenous species, 
have economical properties similar to those of 
the very rough, but cannot compete with that 
species in either productiveness or facility of 
adaptation.—Lawson’s Agriculturist’s Manual.— 
Doyle's Husbandry —Low’s Elements of Agricul- 
ture,—Miller’s Dictionary.— The Gardener's Maga- 
zine.—Loudon’s Hortus Britannicus. 
COMMELINA. A genus of ornamental her- 
baceous plants, constituting the type of the na- 
tural order Commellineze. This order comprises 
the genera tradescantia, cyanotis, dichorizandra, 


| cartonema, campelia, callisia, and aneilema; and 


it has, within the gardens of Great Britain, up- 
wards of 70 species,—all herbaceous, and about 
four-fifths of them more or less tender. A large 
proportion of the order are plants of great beauty; 
and most of these have blue, reddish, or white 
flowers. The great majority are natives of 
America; and not one species exists in Europe 
except as an exotic. 

The genus Commelina comprises at least 50 


| known species; and about 25 of these have been 
| introduced to Britain. 


The common species, C. 
communis, is a hardy annual, and was first brought 
from America in 1732. Its stems are trailing, 
stoloniferous, and about two feet long; its leaves 
are oval, spear-shaped, pointed, smooth, and 
deep green, and occur singly at the joints of the 
stems, each leaf embracing the joint with its 
base; and its flowers grow on footstalks in twos 
and threes, from a compressed spatha, out of the 
bossom of the leaves, and they have each two 
large blue petals and four smaller green ones, 
often mistaken for sepals, and appear in June 
and July—The upright species, C. erecta, is a 
hardy, evergreen herb, and was introduced from 
Virginia in 1732. Its roots consist of numerous 
white fibres; its stems are erect, rough, herbace- 
ous, 12 or 18 inches high, and about the thick- 
ness of goose-quills ; its leaves are similar in form 
and manner of growth to those of the common 
species; and its flowers are produced on short 


footstalks from the bosom of the leaves at the: 


upper part of the stem, have a pale bluish colour, 
and bloom in August and September. 

Two of the other introduced species are decidu- 
ous perennial herbs, two are tuberous-rooted, one 
is an annual, and all the rest are evergreen herbs, 
either erect or trailing; the greater number are 
more or less tender, nearly all have blue flowers, 


and all, with one exception, are very decidedly 


ornamental. One of their chief favourites is the 
sky-blue species, C. celestvs, an erect, evergreen 
herb, of about 20 inches in height, introduced in 
1813. This requires greenhouse or even hothouse 
treatment in winter, but does well in either beds, 


masses, or single plants, in the open border dur-. 


ing summer ; and it can easily be so managed, by 
successive sowings, and by the forcing of its roots, 
as to afford an uninterrupted series of bloom 
throughout the year. 

Ie 
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COMMON, or Commonagce. A property in soil, 
pasture, turbary, fishery, or coppice, belonging 
not to any individual, or private party, but to 
all the inhabitants of a parish or district. A 
commonage pasture is always a wasteful disposi- 
tion of land; for, except in rare instances, it is 
neither weeded, manured, nor otherwise properly 
managed ; and it, in consequence, affords far less 
herbage for the stock fed upon it than if it were 
enclosed and regularly farmed. Commonage 
arable land is in comparatively worse condition, 
never being properly worked, or subjected to 
wise courses of cropping, or suffered to recover 
the effects of the maltreatment and exhaustion 
which they experience. The practical abolition 
of the right of commonage, no matter how ef- 
fected, is, in almost every instance, a great econ- 
omizing of land and a saving to the public; and 
when so adjusted as to appear to give the com- 
mon-holders no more than a bare equivalent for 
their property, it deals them the grand boon of de- 
liverance from a slovenly, wasteful, and execrable 
system of farming. 

COMPARETTIA. A splendid, singular, and 
recently discovered genus of plants, of the orchis 
tribe. It first became known in Britain in 1836; 
and three species of it were introduced before 
1841, two from Peru, and the other from Mexico. 
It has the unique structure of the labellum being 
prolonged in the form of two spurs, formed by 


the united pair of lateral sepals; and it thus pre- | 


sents the same peculiarity among the orchides 
which the larkspur genus exhibits among the 
ranunculaceze. The pseudo-bulbs of the scarlet 
species, Comparettia coccinea, are small; its leaves 
are narrow, thick, leathery, oblique at the apex, 
green above, and purple or pink below; its ra- 
cemes are terminal and subsecund; its peduncle 
is slender, and furnished with a few small scales 
or bracts; and its perigone is ringent, and has 
the lip obcordate, spreading, slightly notched at 
the margin, and provided with two plates at the 
base. 

COMPOSIT. A, or Composite-FLowEReD PLaNts. 
A most extensive and very important natural 
order of plants, coextensive with the Linnean 
Each of its flowers is literaliy 
compound, or has'a number of florets enclosed 
in a common perianth, and arranged on a com- 
mon receptacle, or produced in involucrated heads 
or calathidia; and the flowers of very many of 
the genera, like those of the daisy or the dande- 
lion, have a rayed or stellate appearance. The 
number of genera in the order is about 300, and 
the number of species wild or cultivated in Bri- 
tain very nearly 3,000, and rather more than two- 
thirds of all the latter consist of hardy herbaceous 
plants. The Linnzean system distributes the com- 
posite, under the name of syngenesious plants, 
into the five orders equalis, superflua, frustra- 
nea, necessaria, and segregata; and some of the 
most recent modifications of the Jussieuan sys- 


tem distribute them into the nine great divisions 
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cichoraceee, labiatifloree, carduacese, asteres, eu- 
patorice, Jacobex, helianthese, ambrosiacez, and 
anthemidiz, — and subdivides the cichoraceze 
into seven groups, and the carduacez into four 
groups. A popular view of the latter distribu- 
tion exhibits all the composite in seventeen 
groups, under the representation of respectively 
hawkweed, dandelion, cat’s-ear, lettuce, scorzon- 
era, chicory, leria, true-thistle, globe-thistle, ver- 
nonia, everlasting, starwort, eupatorium, ground- 
sel, sunflower, ambrosia, and chamomile. 

A large proportion of the composite are showy, 
and many possess a considerable or even great 
degree of elegance and beauty; yet very few are 
popularly regarded as ornamental, and only dah- 
lias, cinerarias, Chinese chrysanthemums, sun- 
flowers, marigolds, arctotises, China asters, cen- 
tauries, and daisies are generally to be found in 
gardens. A considerable proportion of them have 
yellow-coloured flowers; but many have other 
colours; and some are remarkable for either the 
variegation or the brilliance of their tints. A 
comparatively great number are more or less 
medicinal; and a fair proportion are subservient 
to the purposes of the kitchen or to the arts. 
Familiar examples of medicinal composite are 
chamomile, colt’s-foot, tansy, worm-wood, mari- 
gold, golden-rod, lettuce, eupatorium, and arnica ; 
and familiar examples cf culinary and esculent 
composite are artichoke, cardoon, succory, salsafy, 
scorzonera, lettuce, and endive. 

COMPOST. A mixed manure, or fertilizing 
compound. Composts for the purposes of the florist 
are exceedingly numerous; most of them consist 
wholly or principally of organic matters; many 
are compounded with the view of uniting the 
powers of several organic manures; and not a 
few are intended to act by both feeding and 
stimulating, or to combine the highest possible 
chemical force with the utmost practicable or- 
ganic adaptation. All these composts supersede 
ordinary manures, or possess the character of 
either specific or superlative fertilizers. But 
composts for the farm are supplementary to or- 
dinary manures; they are used, not because com- 
mon manures are unsuitable, but because they 
are comparatively scarce or dear; and all, or 
almost all, are mixtures of mineral and organic 
matters,—the mineral matters of most being pre- 
ponderant, and the organic matters, till subjected 
to the chemical processes of the compost, being 
worthless and refractory. Specific horticultural 
composts are occasionally noticed in our articles 
on the plants for which they are used; and only 
the most common or remarkable agricultural 
manures can claim to be noticed in the present 
article. 

A very common compost is formed by .a mix- 
ture of lime with weeds, hedge-clippings, dry 
leaves, and other refuse vegetable matters of the 
kind which are sometimes burnt for the prepara- 
tion of manurialashes. See the article AsHus. By 


| the action of lime upon refuse vegetable matters, 
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a soluble manure is formed, the refractory and 
worthless character of the refuse vegetables is 
destroyed, the hard and fibrous or the succulent 
and spongy organisms are decomposed, and a 
mass of putrid matter results, opulent in the ele- 
ments of vegetable nutrition, and both chemically 
and mechanically fit to be absorbed by the spon- 
gioles of the cereal grasses or of other agricultural 
plants. This compost contains all the saline in- 
gredients of the vegetable refuse employed in its 
formation, and, as respects these ingredients, is 
as powerfully manurial as ashes of corresponding 
character; and it also contains most of the 


organic matters which the combustive process of || 


incineration would have driven off in aeriform de- 
composition, and, as respects these, is much more 
powerfully manurial than ashes. It wants indeed 
the carbonate of potash which ashes possess; but 
it contains in lieu of it an excess of lime, and 
can, by means of this, perform as high and valu- 
able a chemical action as if carbonate of potash 
were abundantly present. Yet dearth of lime, 
preponderance of ligneous matter in the vegeta- 
ble refuse, or any one of a dozen other circum- 
stances, may sometimes render the preparation 
of this compost less economical than the pre- 
paration of ashes; and when lime is cheap, the 
preparation of compost with the succulent and 
herbaceous portions of the vegetable refuse, and 
the preparation of ashes with the woody and 
twiggy portions of it, may be the most advan- 
tageous method. A compost of lime and vege- 
table refuse ought, whenever circumstances ad- 
mit, to be enriched with the addition of vege- 
table ashes, and especially of animal refuse. 
Another very common compost, often good, 
sometimes bad, occasionally execrable, and very 
seldom rightly understood, is a decomposing mix- 
ture of peat and lime, or of peat and farm-yard 
dung. Peat, in its natural condition, is a foe to 
all useful vegetation,—insoluble in itself, and so 
saturated with antiseptic properties as to pre- 
vent the beneficial action of all other substances ; 
but when decomposed by means of lime, or of 
farm-yard dung, it loses its bad qualities, and 
surrenders its organic and saline elements as 
available food for other plants. Yet any compost 
with peat can be economical only when suitable 
materials for it can be readily and cheaply ob- 
tained; and never, in even its richest combina~ 
tions or with its highest possible power, can it 
compare with some other common manures, es- 
pecially with bones, guano, or farm-yard dung. 
When lime is cheap, and peat exists upon the 
spot, a compost may be made of them, suitable 
for most of the purposes of the farm ; and when 
farm-yard dung is scarce, and peat can be obtain- 
ed in the vicinity, a compost of seven parts of the 
| dung, and twenty-one parts of the peat, though 
much inferior to the mere dung in quality, will 
so greatly exceed it in quantity and in disper- 
siveness as to be very decidedly advantageous. 
The best kind of peat for any compost is the kind 
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known as water-borne peat or water-slain moss, 
which possesses a sort of alluvial character, or 
has been floated away, comminuted, and deposit- 
ed by water; and the most suitable soil for re- 
ceiving benefit from peat composts, especially from 
such as contain a large proportion of the peat 
in an ill-decomposed condition, is adhesive clay 
or such other as wants porosity and does not ad- 
mit a sufficient aeration. 

But composts by no means possess the value 
which general opinion has of late years assigned 
to them, and ought not to be allowed the promi- 
nence in the aggregate practices of agriculture 
which they have recently assumed. Hven when 
both lime and peat are abundant, many a farmer 
might probably realize far better returns from 
using the lime to reclaim the peat soil in situ, 
than from the digging up of the peat and the 
mixing of it and the lime into a compost for other 
land. Though all pure peat is organic matter, 
and might, on that account, appear to be emi- 
nently fitted to yield the elements of vegetable 
nutrition, yet it is organic matter of the rankest 
kind, destitute of all the proximate principles of 
the most useful sorts of plants, and packed with 
such antiseptic and acrid secretions as are posi- 
tively mischievous to valuable vegetation. The 
herbage of all moorlands and peaty grounds 
progressively increases in rankness and coarse- 
ness from the exhaustion of the proper nutri- 
ment of the finer plants; and the peat gener- 
ally employed for making composts is dung 
from the higher or more recent strata of peaty 
grounds, and therefore consists wholly or almost 
wholly of the elements of the most wretched her- 
bage. “But,” says Dr. Madden, “the question 
will be asked, Why should such an origin be con- 
sidered a disadvantage? ‘Two answers can be 
given to this question. (1.) Because the com- 
post will contain the peculiar saline compounds 
which naturally exist in these plants; and con- 
sequently its employment as manure will tend to 
reproduce these useless weeds, especially in soil 
at all predisposed to infection. Lest any of my 
practical readers should imagine that this objec- 
tion is purely theoretical, I would just call their 
attention to the following practical fact. All 
persons who are acquainted with the herbage of 
peaty soils, must have noticed the great quantities 
of sorrel, Rumex acetosella, which grow wherever 
the soil is at all dry. Now, in a paper upon the 
properties and uses of peat, by John Nasmith, 
Hsq., published in the Highland Society’s Trans- 
actions, he expressly states, that peat-manure 
should not be used for ‘light blowing sands’ (the 
kind of soil most prone to infection) ‘as it would 
increase the distemper of the soil, and promote 
the growth of Rumex acetosella. And again, in 
an excellent paper upon the use of lime, publish- 
ed some time ago in America, the author men- 
tions, that one of many benefits derived from the 
use of this substance, is the destruction of the 
Rumex acetosella, and other acid plants, which grow 
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so abundantly on the poorer soils in his neigh- 
bourhood; but lime and peat are so far incom- 
patible, that the former always destroys the char- 
acteristic properties of the latter. I may here 
remark, that this last observation proves that 
peat-compost with lime is less objectionable in 
this respect than that formed with farm-yard dung. 
(2.) But another answer may be given to the 
question, which again refers more to the lime- 
compost, namely, that, as the quantity of azote 
contained in plants gradually increases as we go 
up the scale of vegetables, and as the utility of 
manures for the higher orders of plants—as, for 
example, our cultivated crops—depends directly 
upon the quantity of azote which they contain, 
it follows that a manure derived from the lowest 
species of plants must be but ill fitted for the 
purposes of the farm; although, in the case of 
compost with farm-yard dung, this objection will 
be less valid, on account of the large proportion 
of azote existing in that substance, which, of 
course, will add to the quantity contained in the 
compost.” 

Another very common compost is a combina- 
tion of farm-yard manure with the scrapings of 
roads, the sweepings of ditches, the clearings of 
headlands, and generally with all kinds of rough 
and waste mixtures of earthy and vegetable mat- 
ters. The mixing of farm-yard manure, while in 
the initial stage of decomposition, with earth and 
inert vegetable matter, consisting of the decayed 
roots and leaves of grasses and other plants, re- 
duces it to a humid and soluble condition, pre- 
pares it for absorption by the spongioles of a 
young crop, and greatly increases its bulk without 
deteriorating its quality. The earthy and waste 
vegetable matters imbibe a large proportion of 
the nitrogenous juices which, in unmixed farm- 
yard manure, usually evaporate or become gase- 


ous during the process of fermentation ; and, in | 


consequence of the imbibition of these juices and 
the decomposition of their own organic and sal- 
ine principles, they become, in many instances, 
almost or even altogether as powerfully manurial 
as the dung with which they are mixed. A com- 
post of this kind may, according to ruling cir- 
cumstances of economy, be formed either in the 


yard in which the dung is kept, or on the head- | 


lands of the fields to which it is to be applied. 
If the quantity of urine to be imbibed from the 
cattle-sheds be considerable, and the earthy and 
waste materials be near, the compost may be 
most advantageously formed in the farm-yard ; 
but if the urine be economically drained off into a 
receptacle for liquid manure, and the earthy and 
waste materials be much nearer to the fields than 
to the farmery, the compost ought to be formed 
on the headlands. The manner of forming the 
compost is to spread alternate layers of the farm- 
yard manure and of the earthy and vegetable 
rubbish, each six or eight inches thick, and all as. 
nearly as possible regular, to cover the whole 
with a coat or envelope of earth, till intermixture 
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takes place by decomposition, and then to proceed 


with it by carting and turning, nearly in the 


same manner as with unmixed farm-yard dung. 
In selecting the earthy and waste vegetable mat- 
ter for the compost, the refuse of such grassy and 
luxuriant places as differ most widely in charac- 
ter from the fields to which the compost is to be 
applied, ought in every instance to be preferred ; 
for refuse of this kind is most likely to abound 
in those elements of nutrition which the fields 
have in a great degree ceased to possess; while 
the refuse of grounds precisely similar in charac- 
ter and condition. to the fields which are to be 
manured could afford no supply of these particu- 
lar elements of nutrition, and might possibly add 
to the quantity of some deleterious excremental 
principle which the fields have acquired from re- 
cent cropping. “ Earth taken from arable fields 
that have been long in cultivation,” remarks Mr. 
Sproule, “seems the least suitable to enter into 
the composition of compost heaps; and, even 
when in combination with the dung, possesses 
no fertilizing properties that would not be pro- 
duced by the application of the same earth and 


| dung separately, for there is generally compara- 


tively little inert matter in this description of 
earth to be rendered soluble.” 

A common and very useful compost on sea- 
board districts, particularly around the whole 
coast of Ireland, is a mixture of sea-weed with 


| sand or earth; and when, as in many districts of 
| the Scottish Hebrides and the west and south of 
| Ireland, the sand of the mixture is calcareous, or 


consists in a large degree of finely comminuted 
shells, this compost is signally fertilizing. A 
compost slightly akin to this, yet of a peculiar 
and curious character, has been very successfully 
used in the county of Cork. It is prepared as 
follows :—“ Let a platform of sods or clay, the 
richer the better, be formed, about 6 inches thick, 
12 feet wide, and as long as may be necessary for 
the extent of the land to be manured. At one 
end of this, let the first load of lime, fresh from 
the kiln, be placed about 4 inches thick. Let 
the lime be then not only slacked but moistened 
with a solution of rock-salt, or any common salt 
in water, at the rate of six pounds of salt to each 
barrel of lime, pouring the solution or pickle gra- 
dually and evenly on the lime, as the latter is 
found to imbibe it. Then spread the lime, thus 
moistened, two or three inches thick on the plat- 
form, and cover it with 4 or 5 inches of clay. 
Let the second load of lime be laid on the plat- 
form near the first, and treated in the same man- 
ner. When the entire platform is thus covered, 
begin again with a second layer of lime; slack, 
moisten, spread, and cover it as the first, until it 
be also finished, and proceed in the same manner 
with a third and fourth layer. If the bed be not 
collected in one place, but deposited in a long 
row, as when the earth of a headland is used, one 
or two layers of lime and earth will be more con- 


venient, and will be equally advantageous. When | 
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the whole is covered with earth, let the heap be 
cut down and well mixed; in which state it may 
be suffered to le until a short time before it is 
used, when it should be again turned. The pro- 
portion of water in which the salt is dissolved, 
depends on the state of the earth or mould. If 
the latter be wet, 20 gallons of water with 6 
pounds of salt dissolved in it, is sufficient for 
each barrel of lime; if it be dry, half a hogshead 
of water to that quantity of salt and lime will 
be necessary. Forty barrels of lime treated in 
this manner, is a full dressing for an acre of po- 
tatoes; half the quantity is enough for a top- 
dressing of an acre of land.” [Doyle’s Cyclo- 
pedia of Practical Husbandry.] But though 
this compost may be perfectly suitable to arena- 
ceous soils, under the frequent or excessive po- 
tato cultivation of Ireland, it is clearly and 
broadly disqualified, by its enormous deficiency 
in nitrogenous matter, to act as a proper fer- 
tilizer of almost any soil under the best rotations 
of cereal husbandry. The principles of its power 
are explained in our articles on Anumina and 
ALKALIES; and the principles of its unsuitable- 
ness for cereal crops are explained in our arti- 
cles on Ammonia and Azorz. 


Most good composts for stimulating and reno- | 


vating grass lands, or for application in the form 
of top-dressing, are combinations of earths, clays, 
sand, lime, and vegetable matter ; and require to 
be frequently turned and well pulverized, in order 
that their ingredients may thoroughly act upon 
one another, and that the particles of the whole 
may readily mix with the sward.—When a valua- 
tion of composts is required on occasion of the 
quitting of farms, a calculation is made of the cost 
of the materials, the cost of carrying them, the 
cost of mixing and applying them, and the com- 
parative durability and power of their action; 
and according to the aggregate weight and ten- 
dency of these circumstances is the amount of 
valuation. But in all ordinary cases, all mate- 
rials obtained within the limits of the farm are 
adjudged free from cost, and the power of any 
middle-rate or average compost is regarded as 
exhausted after two crops of corn, two mowings 
of grass, or four years of pasture. The very mul- 
tifarious manure which is obtained from the daily 
cleansing of large towns, may probably be viewed 
as a very emphatic compost; yet it has a charac- 
ter of its own almost as distinct as its origin, and 
will be noticed in its proper alphabetical place as 
Porics Manuru.—The British Farmer's Magazine. 
—Quarterly Journal of Agriculture —Transactions 
of the Highland Soctety.— Davy’s Agricultural 
Chemistry.—Sproule’s Agriculture—Hunter’s Geor- 
gical Essays.—Doyle’s Cyclopedia of Husbandry— 
The Gardener's Gazette—Knowledge Society's Bri- 
tish Husbandry.—Bayldon on Rents and Tillages. 
—Miller’s Dictionary. 

COMPOUND FLOWERS. See Composita. 

CON-ACRH. A retail and extortional system 
of letting land in many parts of Ireland. Most 
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of the persons who let land on this system are 
middle-men ; and all, or very nearly all, the per- 


- sons to whom it is let are cottiers, very small 


farmers, or parties in a state of extreme penury. 
The rent is exorbitant,—sometimes fivefold or 


| sixfold the real value; the pieces of land let are, 


in general, very small,—sometimes one or two 
roods or even but a few perches; the kind of land 
let is sometimes old pasture, sometimes rich ley, 
and generally such as contains a large proportion 
of mould and grassy fibre; the general course of 
cropping is first two successive years of potatoes, 
and next a constant round of corn till the ground 
will no longer repay seed and labour; the usual 


| georgical treatment is uniformly to apply no 
_ manure, and occasionally to pare and burn; and 
_ the common consequences are the conversion of 


some good land into comparative wilderness, the 
reduction of most land to temporary exhaustion 
and uselessness, damage to the landlord, confirmed 
penury and wretchedness to the working tenant, 
and the prolongation of the reign of agricultural 
ignorance and barbarism over vast districts of 


| one of the most beautiful and naturally fertile 


countries in the world. 
CONCENTRIC LAYERS. See Bark and Woop. 
CONCRETE. A term given to a species of hy- 


_ draulic cement, sometimes known as Jbeton or 


grubstone-mortar. In preparing concrete, the 
following proportions have been found to succeed 
perfectly in some recent structures. 


Hydraulic lime, (unslaked, ) 0°30 parts 
Sand, (middling, ) ‘ ; Oz3sO= 
Cement, (common clay, ) “ 030 — 
Gravel, (coarse, ) A Z O:20Ps 223 
Chippings of stone, 0:40 — 


The lime, sand, and cement, are, in the first 
place, thoroughly worked up into a homogeneous 
mass of a hard temper; this mass is suffered to 
rest in a heap about twelve hours; it is then 
spread out into a layer about six inches thick, 
and the gravel and stone are evenly spread over 
it, and the whole well mixed up. The mass, be- 
fore it is used, is suffered to remain until it has 
partially set, which will require from twelve to 
thirty-six hours, according to the quality of the 
mortar. This delay is found to improve the 
quality of the concrete. This material depends 
on the quality of the mortar for its excellence. 
It is not stronger than simple hydraulic mortar, 
but it is far more economical. The gravel, which 
enters into its composition, is used to fill up the 
voids between the fragments of stone, which 
would otherwise be filled by the mortar alone. 
Broken brick may be used instead of fragments 
of stone when the latter cannot be had; or gravel 
alone may be used. 

CONCRETION. See Carcunus. 

CONDITION. Healthiness, strength, energy, 
and fine appearance in a horse. Condition im- 
plies not merely plumpness and sleekiness, but 
such a degree of high, healthy vigour as enables 
the animal to perform extraordinary labour with- 
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out becoming over-fatigued. Every defect with 
respect to condition originates either in bad 
grooming or in disease. 

CONDUCTOR OF LIGHTNING. An instru- 
ment, by means of which either the electricity of 
the clouds—the cause of lightning—is conducted, 
without explosion, into the earth, or the light- 
ning itself is intercepted and conducted, in a 
particular way, into the earth or water, without 
injuring buildings, ships, &c. This invention be- 
longs to Franklin. While making experiments 
on electricity, he observed that a pointed metal- 
lic wire, if brought near an electrified body, 
gradually deprives the latter of its electricity in 
such a manner that no sparks appear. There- 
fore, as clouds are electrified, he thought that 
they might be deprived of their electricity (which 
is the cause of lightning and of its striking), if a 
pointed metallic rod were fastened upon the 
highest part of a building, and a wire carried 
down from this into the earth, so that the elec- 
tricity of the cloud, attracted by the point, might 
be conducted into the ground. Franklin’s con- 


jecture proved to be well founded, and conduc- 


tors were soon after introduced into many coun- 
tries. They at first consisted of an iron rod, 
running down the sides of a building into the 
earth, while its point rose several feet above the 
building. Experience, thus far, shows the best 
construction of conductors to be this :—The con- 
ductor consists of a rod of iron, an inch thick, to 
the upper end of which is attached a tapering 
piece of copper, 8 or 9 inches in length, gilded, 
to prevent its rusting. This rod is fixed to the 
highest part of a building, in such a way as to rise 
at least 5 or 6 feet above it: to this are fastened 
strips of copper, 3 or 4 inches broad, and riveted 
together, which must reach to the earth, and be 
carried into it about a foot deep. The strips are 
to be carefully nailed upon the roof and against 
the wall of the building. The first conductors in 
Europe were erected at Payneshill, in England, 
in 1762, and upon the steeple of St. James’ church, 
at Hamburg, in Germany, in 1769. In modern 
times, conductors have been proposed to super- 
sede those formerly in use. Among them is the 
cheap one of Nicolai, made of strips of tin, which 
has already been used; for instance, at Lohmen, 
near Pirna. Millington says, “No rod of iron 
less than # of an inch in diameter, should be 
used, but an inch will be better. Both the upper 
and lower ends should terminate in sharp points, 
because electricity is known to enter and to 
leave points with less violence than any other 
shape; and as the upper point, from its constant 
exposure to all weathers, soon decays, and is 
sometimes melted by a stroke of lightning, it is 
best to protect it by forming it of some good 
conducting substance that is nearly imperishable, 
and charcoal, solid plumbago or black-lead, and 
the metal platinum, are best suited to this pur- 
pose, the last being the best ; and as the quantity 
of platinum is not necessarily large, the expense 
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is not great. As lightning rods cannot be pro- 
cured of sufficient length in one piece, the separ- 
ate rods ought to be welded together if of iron, 
or one length may be screwed into another, 
which method is usually adopted with copper 
rods: and when they are made of iron, (that 
metal being usually selected on account of its 
cheapness,) the lower termination, and about 
three or four feet above the ground should. be 
made of copper, to prevent the decay and danger- 
ous consequences that might attend the lower 
end being rusted away and deficient. Perfect 
continuity of the metallic rod is of the highest 


| importance; for lightning never does damage, 


except when it strikes an imperfect conductor, 
or has to jump or pass from one conducting sub- 
stance to another. If a building is unprotected 
by a metal rod, and happens to be struck by a 
flash, it is generally found that the lightning first 
strikes and melts any lead, copper, iron, or other 
metal that is in the roof, even to the nails; from 


| thence it finds its way to bell-wires, the silvering 


of looking-glasses, fire-grates, locks, bolts, hinges, 
or other articles of metal that may be distributed 
about the place, and if these are separated by 
dry timber, brick or stone work, through which 
the lightning must force its way, it never fails to 
break them asunder or shatter them to pieces, 
because it is in the effort to get from one con- 
ductor to another that it exerts its violence.” 

CONFECTION. A preparation of fresh vege- 
table matter with refined sugar. In the sense of 
a condiment, prepared either by the domestic 
cook or the professional confectioner, it must be 
understood to have wide limits; but in the sense 
of a pharmaceutical preparation, manufactured 
by druggists or by similar parties, it must be 
understood as synonymous with a conserve, or as 
an. uniform, beaten-up mass of sugar and such 
fine portions of plants as petals, fruits, and juices. 
A pharmaceutical confection possesses little me- 
dicinal power, yet is an easy, agreeable, and use- 
ful medium of the exhibition of more active sub- 
stances. About a dozen different kinds of con- 
fections are ordered by the pharmacopeias. 

CONFERV Ad. A large, curious, and exten- 
sively diffused group of cryptogamous plants, of 
the alge order. The proper conferve are simple, 
tubular, jointed alge, floating on the water of 
ditches, pools, bogs, springs, rivers, salt marshes, 
and the borders of the sea. About 60 species are 
enumerated as inhabiting Britain; and about 80 
other species have been described. See the ar- 
ticle ALGZ. 

CONGLOMERATH. A kind of rock consist- 
ing of water-worn stones and fragments of prior 
rocks held together by a cement. It is popularly 
called pudding-stone. It belongs geognostically 
to any kind of sandstone formation, but is parti- 
cularly abundant in the old red sandstone forma- 
tion; and it may be regarded as holding the same 
relation to ordinary sandstones which gravel 
holds to ordinary sands. Its embedded stones and 
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rounded fragments may be of any size, from the 
largest masses which are transportable by the 
streams of rivers to the smallest pieces which 
can be pronounced distinct from the granules of 
sandstone; and its cementing matter may bear 
any proportion to the embedded stones and frag- 
ments, from a quantity composing much the 
larger part of the whole rock, to a quantity barely 
sufficient to hold the stones and fragments to- 
gether. Rock whose embedded stones are all 
truly water-worn constitutes true conglomerate ; 
and rocks whose embedded fragments are angular 
and edgy, and afford indications rather of the 
violent explosive action of a volcano than of the 
gentle wearing action of an aqueous current, 
constitute breccia. Conglomerate, on a large 
scale, is at present in the course of formation at 
the mouths of some of the rivers which drain the 
Italian side of the Alps. 

CONIFERA. A large and most important na- 
tural order of dendritic plants. The name coniferze 
means cone-bearing, and alludes to the general 
conical form of their gymnospermous fruit. This 
fruit or “ cone,” encloses the naked seed, and ex- 
hibits a number of scales, collected into a conical 
outline. The scales, in some instances, as in the 
pine, are hard and long; in others, as in the 
larch, are thin; and in others, as in the juniper, 
are so succulent and compressed as to give the 
cone the appearance and the popular reputation | 
ofa berry. All the conifers secrete a terebinta- 
ceous sap; and they collectively sustain the same 
kind of relation to all the resinous trees of the 
world, which the amentaceee bear to the non- 
resinous trees. Their wood consists of tubular 
vessels of nearly uniform diameter, with occa- 
sional fistular cavities, for receiving and contain- 
ing the resinous secretions. ‘Their branches are | 
produced from numerous buds on all sides of | 
the stem. ‘Their leaves, in many instances, are 
strictly needle-shaped, and, in most, are linear, | 
veinless, and sharp-pointed; but, in some in- 
stances, as in Salisburca adiantifolia and Podo- 
carpus aspleniifolia, they are broad and curiously | 
shaped, and have the same kind of veining as 
the fronds of ferns. | 

Coniferee, in the present state of our knowledge 
and classification of them, comprise 18 genera, 
and have, within Great Britain, about 112 hardy 
species, about 30 half-tender or doubtfully hardy 
species, and 6 or 7 decidedly tender species. All 
are trees or shrubs; most are extensively diffused 
dnd exceedingly important forest trees ; and some 
are among the tallest and most voluminous trees 
in the world. Three of the genera, the yew, the 
cypress, and the spruce fir, have been selected as 
types of subdivisions of the order,—hence called 
Taxine, Cupressinee, and Abietinee. The genera 
of the taxine are taxus, podocarpus, schubertia, 
and ephedra; those of the cupressine are cupres- 
sus, thuja, juniperus, callitris, and dacrydium ; 
and those of the abietinge are abies, picea, larix, 
cedrus, pinus, auracaria, altingia, cunninghamia, 
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and dammara. Most of the order, particularly 
the numerous pines, the numerous firs, the yews, 


| the cypresses, and the arbor vites, are inhabitants 


of the northern parts of the world; and many of 
these constitute immense forests, while some grow 
wild and afford shelter and profit in situations 
too alpine, sterile, or frigid to be occupied by any 
other kind of trees. The greater number are ever- 
greens, and afford, by means of their hard, persis- 
tent, linear foliage, a hybernal protection amidst 
snows and tempests which would speedily exter- 
minate the more showy evergreens of the south. 
The timber of numerous kinds of conifere, 
under the names of fir, pine, deal, memel, red 
cedar, sandarach wood, and other designations, 
is most extensively used in building and in many 
other arts, and forms a large proportion of the 
timber of commerce. The resins and terebinta- 
ceous juices of many species constitute the pitch, 
turpentines, Canada balsam, and some other simi- 
lar substances so extensively used in the arts, 
and occasionally in medicine. The seeds of all 
are oily; and those of four or five species are 
eatable; but those of the yew are poisonous. A 
number of species have been very extensively 
and most advantageously employed in the for- 
mation of the modern plantations of Britain,— 
particularly in those of moorland and mountain- 
ous districts; and very many of the species form 
fine ornaments of the park, and contribute largely 
to the achievements of landscape - gardening ; 
while a few, such as the auracarias, the altingias, 
the cunninghamias, Salisburia adiantifolia, and 
some of the rare and curious pines, are worthy 
of a prominent place in a select and sheltered 
shrubbery or in the conservatory and the green- 
house. 
_CONIUM. See Hemtock and AracacHa, 
CONNARUS. A genus of ornamental, ever- 
green, tropical shrubs, of the terebinth order. 
Three species of it, the panicled, the shining, and 
the pubescent, were introduced about 20 or 25 
years ago to Britain; and four other species have 
been described. They have pinnated, alternate, 
unstipulate leaves, and polypetalous, white-col- 
oured, ten-stamened flowers; and their seeds 
possess the singular character of having the em- 
bryo at the remote end from the hilum. Three 
genera of terebinthaceze,—connarus, cnestis, and 
omphalobium—are usually classed together as a 
tribe under the name of Connaraceee. 
CONOCARPUS. See Burton-Trez. 
CONSERVATORY. A glazed structure for 
the hybernal or constant protection of tender or 
half-tender exotic plants. It has a great variety 
of form and destination; but, in general, may be 
regarded as in principle the same thing for large 
plants which a greenhouse is for small ones. See 
the article GREENHOUSE. 
CONSERVE. See Conrection. 
CONSTIPATION. An animal’s undue reten- 
tion or imperfect evacuation of the feeces. See 
the article CosTIVENEss. 
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CONSUMPTION,—scientifically Phthisis pul- 
monalis. A well-known fatal disease of the lungs 
of animals. It is not very uncommon in the 
horse. It occurs in that animal, sometimes as a 
primary or constitutional affection, but more 
generally as a consequence of bronchitis, pleurisy, 
or pneumonia. A horse, when attacked with it, 
contracts a short, dry cough, loses the glossiness 
and fine condition of his coat, and becomes easily 
fatigued by exertion. His pulse at first is but 
little affected, but afterwards becomes quickened, 
comparatively small, and very easy of accelera- 
tion. He gradually loses appetite, afterwards 
emits from the nose a mixture of pus and mucus, 
and eventually emits from both nose and mouth, 
when coughing, a mixture of pus, mucus, and coa- 
gulum. In the advanced stages of the disease, the 
purulent and clotty discharge is fetid, the hair falls 
off, and the whole body is emaciated ; and at last, 
the animal either sinks under the hectic irritation 
or is suffocated by accumulations of the coagulum 
and pus. The virus of the disease is a tubercu- 
lated state of the lungs; in its early stages, the 
tubercles are hard, and appear, on dissection, like 
small hardened masses in the parenchyma of the 
lungs; but, in its progress, they soften, secrete 
pus, erode the walls of the lungs, spread out into 


ulcers and abscesses, and consume piece by piece - 


the substance of the organ, till either enough is 
not left for the vital discharge of the pulmonic 
function, or suffocation takes place in consequence 
of the purulent discharge. Various treatment 
for the cure of the disease has been recommend- 
ed; but the best requires to be practised before 
the disease is far gone, and can never restore the 
animal to a sound or really healthy condition. 
Consumption, in fact, either invariably kills the 


horse, or, when seemingly palliated or cured, ren- | 
ders him unfit for the objects of his existence as | 
a working animal; so that, in an economical | 


view, it is strictly incurable. 

Consumption in cattle is frequently contracted 
from a cause against which all farmers ought to 
be on their guard,—hereditary predisposition ; 
and, as in horses, it is often contracted also as a 
consequence of bronchitis, pneumonia, and other 
affections of the chest. It sometimes exists for 
a considerable period without indicating itself 
by any arresting symptom ; and it frequently 
exhibits only such symptoms as unpractised ob- 
servers are unable to distinguish from the symp- 
toms of pleurisy, or even from those of pneumonia 
or bronchitis. The earliest decided symptom, 
and indeed the guiding symptom even in an ad- 
vanced stage and in relapses, is a weak, hoarse, 
hollow, painful, gurgling cough, of so peculiar a 
character as to challenge for itself the epithet 
phthisical. “It is too common,’ remarks Mr. 
Youatt, “to say carelessly, and sometimes cruelly, 
of a human being, ‘ That person has a church- 
yard cough.’ The prediction is too often veri- 
fied ; for although it would be difficult to describe 
that cough, there is a character of its own about 
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it which cannot be mistaken. It is so with re- 
gard to cattle. That veterinary surgeon is igno- 
rant of his profession, who does not at once, and 
at a distance, recognise the cough which, although 
it may not precisely indicate phthisis, betrays a 
state of the lungs pregnant with danger. 
many a beast might the farmer save if he would 
be attentive to this! A bullock hooses: if the 
cough is sonorous and clear, the lung is not yet 
fatally injured. That cough, however, must not 
be neglected long. It tells of inflammation; it 
is the product of inflammation,—and of inflam- 
mation that may be silently, but rapidly, disor- 
ganizing the lungs. The prudent man will not 
suffer such a cough to continue many days with- 
out giving a mash or a dose of physic, or per- 
chance bleeding and inserting a seton.” Yet 
soundly economical conduct in reference to 


| phthisis in cattle, is either to prevent it, or, in- 


stantly on its detection, to commence fattening 
the subject of it for the shambles. An ox ora 
cow, in the merely initial stages of consumption, 
will fatten almost as rapidly and perhaps quite 
as soundly as if every organ were in perfect 
health ; and many an animal on being killed and 
cut up by the butcher, proves to have lost, from 
erosive waste, a large portion of its lungs. To 
save a phthisical beast, therefore, is rather to pre- 
vent the loss of its market value, than to protect 
or prolong its life. 

Consumption in sheep is exceedingly frequent; 
but, in an economical sense, is vastly better un- 
derstood than consumption in cattle. The ear- 
liest indication of consumption in sheep is very 
generally made the occasion of killing the animal 
or sending it to the butcher; so that the disease 
is seldom seen in its advanced stages or in a fully 
developed condition. The usual treatment of 
sheep, when suffering catarrh, is very bad, and 
entails diseases of the lungs upon a far larger 
proportion of flocks than is commonly imagined. 
A sheep with a recently contracted cough loses 
neither flesh nor appetite, and is therefore treated 
as if he were in perfect health; he continues to 
be exposed to wet and cold; he is shorn at the 
same time as the rest of the flock, without re- 
gard to either the weather or his own disorder ; 
and he, in consequence, passes almost as certainly 


| and rapidly into consumption as if his shepherd 


had intended to inflict the disease. Let a more 
rational method be practised; let a sheep, on 
contracting a cold, be removed to a sheltered 
situation; let him, if the symptoms be violent, 
receive all the aids to recovery which his shep- 
herd can afford; and if afterwards, and in spite 
of this, he exhibit symptoms of consumption, let 
him with all speed be devoted to slaughter. See 
the article Cararru.—Blaine’s Velerinary Art.— 


Barilet’s Farriery.— Youatt on the Horse.—Clater’s 


Cattle Doctor.—Journal of the Royal Agricultural 

Society.— White's Veterinary.— Youatt on Catile. 
CONSUMPTION. The gradual enfeeblement 

and eventual wasting away and death of a plant. 


How | 
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This must be viewed less as any one disease, than 
as the common or aggregate character of a num- 
ber of diseases. It originates variously in too 
frequent and profuse flowering, in bad planting, 


in mechanical damage to the roots, in poverty of | 


soil, in excessive drought, in severe and sudden 
vicissitudes of weather, in unusually tempestuous 
winds, and probably in some other causes equally 
distinct; and it may be supposed to have a va- 
riety in its modes of action or in its distinctive 
nosological characters corresponding to the va- 
riety of these causes. The preventive of most 
kinds of it is manifestly good culture. 


CONTORTION. The effect of the injury in- | 


flicted on the leaves of plants by the puncture of 
insects, particularly of the aphides. The leaves 
of the peach, the apricot, the nectarine, and the 
apple-tree, are very liable to contortion. The 
only sure preventive of the evil is to destroy the 
little creatures which cause it. See the articles 
Apruis and Insxcr. 

CONTRACT. An agreement or covenant be- 
tween two or more persons, in which each party 
binds himself to do or forbear some act, and each 
acquires a right to what the other promises. 
Natural law requires that if one person accepts 
from another a service, he should render to him 
something in return, whether this be expressly 
agreed upon, or only implied from the nature of 
the undertaking. 


receive the thing stipulated for, he suffers wrong. 
We may go further, and say, that confidence in 
promises is so essential to the existence of social 
intercourse among men, that even the bare pro- 
mise of one of the parties, when given and re- 


ceived in earnest, that is, with the idea of its | 


being binding, is not entirely destitute of the 
force of obligation. In every state, it will be 
necessary to retain these principles, since the 
idea of justice implanted in the human mind 
should not be violated. It is the part of legisla- 
tion to provide for special cases, to establish cer- 
tain forms, and to fix, according to rules founded 
upon experience, the effects of each promise ; also 
to withdraw from certain contracts their natural 
obligation, or to determine this in others, in 
which it is uncertain according to natural law. 
Such has been the course of the Roman law, 
which, by its consistency and justice in regard 
to contracts, has obtained, on the continent of 
Kurope, almost universal authority. In that 
law, at an early period, a contract in the proper 
sense of the word, was an agreement binding on 
both parties. It was required to be in a deter- 
minate form; and there was an equally deter- 
minate mode of impeaching it. A contract was 
distinguished from a simple pact or promise; and 
it was a fundamental doctrine, that a simple pact 
would not entitle one to maintain a legal action, 
but merely to raise an objection in defence. The 


Mutual promises of future | 
good offices also are binding, at least by the na- | 
tural law, if one of the contracting parties has | 
thereby been induced to act; for, if he does not | 
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| what is impossible, or decidedly immoral. 


essential character of contracts in the strictest 
sense, is founded on the circumstance that such 
a legal relation is necessary for the most simple 
social intercourse, and imposes, according to its 
nature, certain duties. The most simple of these 
relations arise from a positive act, as the transfer 
of a thing to be returned, in which the object 
and extent of the obligation are determined by 
the real benefit conferred. Such a contract arises 
from delivering a thing, with or without pay ; as, 
for instance, a deposit or a pawn. A determinate 
form of agreement, however, is not always neces- 
sary. Civil intercourse allows another kind of 
contracts, in which the simple consent of the 
parties gives obligation to agreements, so that 
they may constitute the ground of an action. 
Such, according to the Roman law, is sale, hire 
(as well as the lending of a thing as services done 
for money), partnership, an accepted commission, 
and the contract for a fee farm rent. To the 
conditions necessary for the formation of a con- 
tract belongs the consent of the contracting par- 
ties. Accordingly, when this is wanting, either 
because the parties were not capable of taking 
upon themselves the obligation (as minors, mad- 
men, prodigals), or because the contract was 
founded on an error (an innocent error on the 
side of the party making the mistake, or one 
occasioned by the deceit of the other party), or 
when the engagement was extorted by force and 
fear, there can be no valid contract. To con- 
tracts may also be added conditions, which 
either delay or dissolve them, and also precise 
determinations of time, place, and object, which 
coincide, at times, with the condition. A con- 
tract must be possible and legal, else it is with- 
out force. No one can be obliged to undertake 
Ac- 
cording to the Roman law, it is a matter of dis- 
pute, whether an obligation to do something or 
to leave something undone gives a right to com- 
pel a specific performance, or whether it gives 
merely a claim to indemnification. The English 
and French laws have adopted the latter doc- 
trine. Obligations resembling express contracts 


| arise if one person does something for another, 


without the knowledge and desire of the latter ; 
so that the latter is bound to give a recompense 
for what has been thus beneficially done for him. 
In this case, there is no consent existing, neither 
is it supposed, but the consent could not have 
been refused, or it was not necessary. Such re- 
lations, resembling express contracts, arise in 
cases of guardianship, between guardian and 
ward, by the receipt of money for a non-existing 
debt by mistake, the amount of which ought to 
be restored; so by a beneficial performance of 
some business for another, without any actual 
commission from him, where the circumstances 
raise a presumption of obligation. 

Thus far the present article refers to the gen- 
eral theory of contracts, founded either upon na- 
tural justice or the principles of the civil and 
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Roman law. A short account will now be added 
of the nature and obligation of contracts by the 
common law; that is, by the law which regulates 
this subject in the jurisprudence of England and 
Scotland. The original basis of the common law, 
as to contracts, was, without doubt, the civil or 
Roman law; but it has undergone some modifi- 
cations in its incorporation into our jurispru- 
dence. A contract may be defined, in the com- 
mon law, to be an agreement made in one form, 
between parties capable of contracting, for a legal 
object or purpose, and upon a sufficient consid- 
eration. It must be an agreement or mutual 
bargain, voluntary, and without force or fraud; 
and therefore it includes an assent given bona 
fide. The notion of an assent includes a physical 
and moral power of assenting, and the deliberate 
and free use of this power. And this leads us to 
the consideration of the next point, which is, 
that it must be between parties capable of con- 
tracting. Upon principles of universal law, an 
infant, having no discretion or moral power of 
perception, cannot make a contract; nor can a 
person who is insane or mad; nor an idiot, or 
person labouring under such mental debility or 
such natural defects as prevent a just exercise of 
reason. The common law recognises these prin- 
ciples, and therefore it treats as nullities all con- 
tracts entered into by such persons; it treats in 
like manner contracts made by aged and imbecile 
men, whose understanding has become so weak 
and inefficient that they are liable to imposition, 
and cannot act with a reasonable discretion. In 
respect to persons who enter into contracts in a 
state of intoxication, the old law, with a view to 
deter men from such practices, did not hold the 
contracts void, so that the party might set them 


aside at his own suit, upon the ground that no | 


man should be allowed to stultify himself, or 
allege his own vice to excuse his non-performance 
of a contract. But this principle, if it is now 
acted upon at all, is received with great modifi- 
cations; and, if there be any undue advantage 
taken of the party’s situation, he will be relieved. 
The common law indeed seems originally to have 
disabled a party who was insane from avoiding, 


after the recovery of his reason, any contract | 


made during his insanity ; partly upon the maxim 
that no man should be permitted to stultify him- 
self, and partly upon the supposed danger, in ad- 
mitting such defences, of overturning deliberate 
and solemn contracts. But his legal representa- 
tives, after his death, were always allowed to 
avoid them; and when he has a guardian ap- 
pointed, the guardian may avoid his contracts in 
a proper suit; so that the doctrine, if it now 
exists (and it has been much questioned), is more 
a matter of form than of substance. In respect 
to who shall be deemed infants or minors, the 
laws of every civilized country have provided a 
certain age, at which persons shall be deemed 
capable of all sorts of contracts, and for all pur- 
poses suc jures. The time differs in different 
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countries, and different times are assigned for 
different acts. By the common law, all persons 
are infants until twenty-one years of age, and 
then are considered as of full age for all purposes 
whatsoever. By the same law, the ages of males 
and females are different for different purposes. 
A male at fourteen is at years of discretion, and 
may consent or disagree to marriage, may choose 
his guardian, and, if his discretion is actually 
proved, he may make a testament of his personal 
estate, though not of his lands; at seventeen, he 
may be an executor. A female may, at seven 
years, be betrothed in marriage; at nine, is en- 
titled to a dower; at twelve, may consent or 


.agree to marriage; at fourteen, may choose a 


guardian; at seventeen, may be an executrix; 
and at twenty-one, is of full age for all purposes. 
Both males and females are capable of making 
contracts for necessaries during their minority ; 
but, in general, other contracts do not bind them, 
unless manifestly for their benefit; and, though 
contracts made with them cannot be avoided by 
the other side, the infants themselves, when they 
arrive at age, may ratify them; for, as to them, 
they are generally voidable, and not void. A 
contract, too, must be for some legal object or 
purpose; that is, for something which the law 
allows to be done or omitted; for it isa general 
principle, that all contracts which are prohibited 
by law, whether they involve moral turpitude, or 
are merely prohibited by positive law, are void 
and incapable of binding the parties. A contract, 
too, must have a sufficient consideration to sup- 
port it. Considerations are either valuable in 
themselves, or good. A good consideration is 
such as flows from blood or natural affection be- 
tween near relations, such as parent and child. 
In respect to such considerations, it may be said, 
that they are, as between the parties, generally 
sufficient to support an executed contract; that 
is, a contract which has completed its operation 
by a transfer of the thing, such as a gift or grant, 
or assignment and delivery of a thing. But 
where the rights of third persons, such as credi- 
tors, intervene, such gifts, or grants, or assign- 
ments, are not always valid, as against them. 
For a man must be just before he is generous. 
But in respect to good considerations, if the 
contract is not executed, but is a mere chose in 
action, such as a promise to pay money, or to de- 
liver goods, or to give a thing, such a contract 
has no legal obligation, and cannot be enforced 
in a suit, inacourt of law. It is generally deemed 
a voluntary promise or naked pact. A valuable 
consideration is one arising from, or on account 
of, money or goods received, or services done, or 
other contracts of reciprocal benefit, or marriage, 
or a loss or injury, or forbearance of right. In 
all such cases, if a promise is made on any of 


| these or the like accounts, it is binding in law. 


Tf A promises to pay ten dollars to B for goods 
sold to A, or money borrowed, &c., it is a binding 
contract. So if A promises to pay B a debt due 
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from C,if B will forbear, for a certain time, tu 
sue C, it is a binding contract. So,if A has done 
an injury to B’s lands or goods, and promises to 
indemnify him, it is a good contract. In all these 
cases, there is a mutuality of interest or consid- 
eration—a guid pro quo. But a mere moral obli- 
gation creates no contract; as if A promises to 
give a pauper his clothes, or to supply him with 
necessaries. But though, in general, a contract 
is not binding, unless made upon a valuable con- 
sideration, there are certain forms in the common 
law, as there are in the civil law, by which a 
party may bind himself without such considera- 
tion. If, therefore, A enter into a written con- 
tract, under his seal, with B, to pay him a sum 
of money, or do any other act, there the common 
law considers the deed of such high solemnity, 
that it will hold it binding. It deems it as im- 
porting a valuable consideration, or rather will 
not suffer the contrary to be proved, and acts 
upon the solemnity of the instrument as, of itself, 
of paramount obligation, There are certain con- 
tracts which the common law requires to be done 
in a particular mode to give them validity, and 
therefore another requisite is, that the contract 
must be in due form. There are certain things, 
which can be conveyed or transferred only by 
some written instrument or deed, such as incor- 
poreal hereditaments, as rights of ways, ease- 
ments, &c.; and, generally speaking, lands can 
now be granted only by deed. There are also 
many cases specially provided for by statutes, in 
which contracts are not binding, unless reduced 
to writing, and signed by the party or his agent. 
Among these are contracts for the debts of an- 
other, contracts respecting lands, and contracts 
respecting goods beyond a certain value. Indeed, 
many of the regulations, here referred to as part 
of the common law, are variously modified by the 
local jurisprudence, and principally by statutes. 
CONTRACTS FOR WORKS. The usual course 
of proceeding, when contractors for work can be 
obtained, is for the engineer to prepare his map 
or plan of the country, together with a correct 
profile or section to scale, of the intended work, 
and to write out a specification or particular ex- 


planatory of his drawings and plans, stating how | 


the work is to be executed, where it is to begin, 
—pointing out where the spare soil or rubbish, 
or material to be removed, is to be deposited, 
—when the work is to commence,—what time 
will be allowed for its completion,—how and 
where it is to be paid for,—what penalty is ex- 
pected to be incurred should the work be slighted, 
neglected, or not finished within the stated time, 
—whether the contractor is to be kept free from 
water should springs be cut into in the progress 
of his operations, or whether he is to bear his 
own carriages or water-charges,—and any other 
particulars necessary to be known. These plans 
and particulars are then deposited in some acces- 
sible place, as near as possible to where the work 
is to be performed, or in a neighbouring town or 
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city. Advertisements are then inserted in news- 
papers, or otherwise brought before the notice 
of the public, stating that certain works are re- 
quired to be done, the plans and particulars of 
which are deposited for inspection and examina- 
tion at a certain place, from some specified date 
to another, and inviting all persons who may be 
willing to contract for the execution of such 
work, to inspect the plans, or the ground itself, 
and to send in sealed tenders to a certain place, 
on or before a certain day; in which they are to 
state the price or conditions upon which they 
will undertake the performance of the work. 
These tenders are opened by a committee or 
some authorized person, and the common course 
is to let, or give the work to the lowest bid- 
der. Notwithstanding this is the usual practice, 
it is one that ought not to be universally adopted, 
because the ability of the contractor to perform 
the work, and his responsibility ought always to 
be inquired into. Many instances occur in which 
parties, from the hope of gain, will put in tenders, 
| without being acquainted with the nature of the 
work, and will take contracts for its performance 
at prices lower than it can possibly be done for, 
although they perhaps neither possess the neces- 
sary implements, or capital to pay their men, or 
provide what is necessary for its execution; and, 
notwithstanding they may give sureties under 
bond for the due performance of what they un- 
dertake, yet when they find it costs more than 
they are to receive for it, or that their operations 
are so unsatisfactory to the engineer that he will 
not pass their accounts for payment, abscond, 
leaving their sureties to suffer, or prove that they 
are not responsible; the engineer has then to 
look out for other persons to finish his work, after 
much delay and vexation, and perhaps can only 
procure them at very advanced prices. The en- 
gineer, from his knowledge and experience, ought 
to be able to judge of the value of what he means 
to execute, and should be consulted as to the 
tenders before any one is accepted ; and he ought 
not to permit any tender to be accepted when he 
knows the price offered is such a one as will not 
allow the work to be executed in a good and sub- 
stantial manner. Cases do sometimes occur, and 
the author has met with them, in which able 
and competent contractors having a heavy stock 
of materials and horses, and powerful gangs of 
men, whose operations may have met with tem- 
porary suspension from unavoidable causes, un- 
dertake to do jobs at very low prices through 
competition, rather than break up their estab- 
lishments, and. dispose of their stock; and in 
such cases, if the contractor is known to be capa- 
ble and responsible, of course the engineer is 
bound to give his employer the advantage aris- 
ing from the circumstances; but in general he 
cannot be too careful about the character and 
responsibility of his contractor. Persons who 
undertake large contracts for earth-work, as well 
as their workmen, have obtained the name of 
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Navigators, from the circumstance of their work 
having in general some connexion with the for- 
mation of inland canals, docks, and rivers, or 
other accessories to navigation.— Millington. 
CONTRAJERVA,—botanically Dorstenia Con- 
trajerva. A tender, evergreen, medicinal, herba- 
ceous plant, of the nettle tribe. It is a native of 
Peru, Mexico, and the West Indies, and was in- 
troduced to the hothouses of Britain about the 
middle of last century. Its root is fusiform, 
knotty, branching, brown without, and whitish 
within; its leaves are radical, petiolate, about 
four inches long, about four inches broad, irregu- 
lar-shaped, and deeply laciniated ; and its fructi- 
fication is produced on radical stalks or scapes 
about 4 or 6 inches high, and comprises a fleshy, 
placenta-like receptacle, about an inch long, and 
three-fourths of an inch broad, and a number of 
very small, green, scarcely conspicuous flowers, 
packed closely together, and covering the whole 
disc of the receptacle. The root is the part used 
in medicine; it retains its virtues when dried 
and pulverized, and surrenders them to either 
alcohol or water; it has a warm, bitterish taste, 
and acts as a sudorific and a tonic; and it is em- 
ployed in chronic rheumatism, atonic gout, dy- 
sentery, difficult dentition, and several kinds of 
fevers.—Contrajerva or Contrayerba is also the 
name of a tender, medicinal, biennal plant, of the 
sunflower division of the composite order. This 
plant is called by some botanists Flavaria Con- 
It 
was introduced to Britain from Peru, near the 
close of last century. It has a height of about 
20 inches, and carries a yellow flower in the lat- 
ter part of summer and early part of autumn. 
CONTUSION. See Brutsz. 
CONVALLARIA. See Liny or tHE VALueEy. 
CONVOLVULUS. See Binpweep. | 
CONVEYANCE, in law. The transfer of the 
title to lands or hereditaments. There are dif- 
ferent kinds of conveyance at common law; as | 
by feoffment and livery, that is, making a deed 
of the land in fee, and putting the grantee into | 
possession ; by lease and release, that 1s, granting 
a term of years, or other limited right of posses- 
sion of the land, and then relinquishing the re- | 
mainder to the lessee, after he has taken posses- | 
sion; by grant, which was first used in regard to 
incorporeal hereditament, such as the right of re- 
ceiving a certain perpetual rent, or appointing a 
clergyman to a particular church, where no livery 
of seizin and actual possession could be given, but 
was subsequently applied to corporeal heredita- 
ments; or, finally, by bargain and sale, which is, 
in fact, a species of grant. Such were the modes | 
of conveyance by the common law ; but the in- 
troduction of uses and trusts made a great revo- 
lution in the modes of conveyance in England. | 
The feoffment to uses was first introduced, where- | 
by the fee of the land was granted to one person, 
for the use or benefit of another. ‘The statute of 
27° Henry VIII., was passed to prevent this 


ee ae eee 


ee 


860 COOP. 

species of conveyance, by enacting, that, where it 
was made, the fee should pass to the person for 
whose benefit the grant was made, so that the 
effect should be the same as if the conveyance 
had been made to him directly. To evade this 
statute trusts were invented, whereby the land 
was conveyed to one, for the use of another, in 
trust for a third; and the courts, favouring this 
evasion of the statute, held that, in such case, 
the fee would pass to the second, to be held for 
the use and benefit of the third; thus effecting, 
by the intervention of another party to the con- 
veyance, what the statute was intended to pre- 
vent. This contrivance has rendered the system 
of conveyancing very intricate and complicated 
in England. 

CONYZA. See Fieapane. 

COOP. A pen, or small covered enclosure, for 
confining and feeding poultry, lambs, or other 
small domestic animals; also a cart or tumbrel 
so enclosed as to retain the particles of sand, 
grain, or any similarly formed material. 

COPAIBA, or Capivi,—botanically Copacfera. 
A genus of balsamiferous, medicinal, evergreen, 
tropical trees, of the ceesalpinia division of the 
leguminous order. ‘Two species, C. officinalis and 
C. guianensis, have been introduced to British 
hothouses ; and twelve other species have been de- 
scribed. Almost all the species yield the copaiba 
balsam of the drug-shop; a species called C. mzl- 
tujuga, which grows wild in Para, yields it in 
largest quantity ; and the officinal species, on ac- 
count of its being best known in Britain, may be 
briefly noticed as the most suitable specimen of 
the genus, C. officinalis is a native of the Span- 
ish West Indies and tropical South America; it 
particularly abounds in the woods of Carthagena 
and of some parts of Brazil; and it was intro- 
duced to Britain in 1774. Its stem is clothed 
with a brownish, ash-coloured bark, branches at 
the top, and usually attains a height of about 30 
feet ; its leaves are pinnated and large, and con- 
sist of four pairs of folioles and a terminating 
odd one; its folioles are petiolate, alternate, ovate, 
pointed, ferruginous, entire, shining, and two or 
three inches long; its flowers have a white col- 
our, and are produced in stiff, spreading, termi- 
nal racemes ; and its pods are oval and two-valved, 
each containing a single egg-shaped seed. The 
copaiba balsam of commerce is obtained by 
wounding or boring the trees to the pith ;»it flows 
out clear and limpid, and afterwards becomes 
thickish and yellowish by keeping; and it is im- 
ported from Brazil to Britain in small casks. 
When genuine, it has a hot, bitterish, nauseous 
taste, a peculiar but agreeable odour, and a pale 
golden yellow colour; and when kept well corked 
in bottles, it has the consistency of a thickish 
oil, but when exposed in a somewhat thin 
stratum to the air, it gradually becomes as dry, 
solid, and brittle as resin. In chemical constitu- 
tion, it has a much closer relation to the turpen- 
tines than to most of the balsams. But it is ex- 
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ceedingly often adulterated with rape oil, with 
castor oil, or with a mixture of oil and mastich, 
and cannot, without difficulty, be obtained genu- 
ine. Ovopaiba balsam is diuretic, stimulating, 
and gently aperient; it is serviceable in hzemor- 
rhoidal affections, and has been recommended in 
pulmonary complaints; and it is very extensively 
employed in several diseases of the generative 
organs. It might be of much service as a cattle 
medicine; but is hindered from coming into gen- 
eral use by its dearth and its very frequent adul- 
teration. In cases where it ought to be em- 
ployed, most veterinary surgeons use some com- 
mon diuretic. 

COPAL. A remarkable resin, extensively used 
in the arts. It is the produce of a hardy, deci- 
duous, ornamental shrub, of the sumach genus, 
—ILthus copallina. This shrub is a native of 
North America, and was introduced to Britain 
in the latter part of the 17th century. Its stem 
and branches are covered with a smooth brown 
bark, and usually attain a height of about 6 feet ; 
its leaves are pinnated, beautifully arranged, and 
most handsome in appearance,—each having four 
or five pairs of folioles, a terminating lentiscular 
odd one, and a membrane or wing on each side 
of the folioles running from pair to pair; its fo- 
lioles are small, green, and shining; and its flow- 
ers have a greenish-yellow colour, grow in large 
loose panicles, appear in August and September, 
and make but an inconspicuous figure. The re- 
sin obtained from this shrub exists in smooth, 
brittle, transculent, roundish, small masses, has 
little taste and scarcely any odour, is fusible by 
heat, inflammable by ignition, insoluble in water, 
very sparingly soluble in alcohol, and fully soluble 
in sulphuric ether and some essential oils. It is 
the characteristic ingredient of the well-known 
copal varnish,—an article requiring operose and 
careful manufacture, but distinguished for the 
brilliance, durability, hardness, and resistance of 
its exquisite polish. 

COPPER. A well-known metal, of a red col- 
our, with a tinge of yellow, having considerable 
lustre, but liable to tarnish and rust from expo- 
sure to the air. It is moderately hard, and has 
considerable ductility and malleability. Its spe- 
cific gravity is 8°78. It has a sensible odour, 
especially when heated or rubbed, a styptic, un- 
pleasant taste, and is peculiarly poisonous to 
animals. Copper melts at a full white heat, and, 
by slow cooling, may be crystallized. It suffers 
oxidation at a lower temperature from the action 
of the air, thin scales of oxide forming on its sur- 
face when it is heated to redness. At a higher 
heat, it burns with a green flame. Exposure to 
air and humidity, at the natural temperatures, 
converts it into a green rust, which is the oxide 
combined with a portion of carbonic acid. — 

There are two oxides of copper. The protoxide 
is of a red colour, and occurs native, in the form 
of octoedral crystals, in the mines of Cornwall. 
It is also prepared artificially, by mixing 64 parts 
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of metallic copper, in a state of fine division, 
with 80 parts of the peroxide, and heating the 
mixture to redness in a close vessel; or by boil- 
ing a solution of the acetate of copper with sugar, 
when the peroxide is gradually deoxidized, and 
subsides as a red powder. It consists of one 
atom, or proportional, of copper, 64, and one of 
oxygen, 8,==72. The sulphuric, muriatic, and 
probably several other acids, form with it salts, 
which, for the most part, are colourless. On ex- 
posure to the air, they attract oxygen, and are 
rapidly converted into per-salts. The peroxide 
of copper is also found native, and may be pre- 
pared artificially by calcining metallic copper, by 
precipitation from the per-salts of copper, by 
means of pure potash, or by heating the nitrate 
of copper to redness. It is composed of one atom 
of copper, 64, and two of oxygen, 16,==80. It va- 
ries in colour from a dark-brown to a bluish- 
black, is insoluble in water, and does not affect 
the vegetable blue colours. It undergoes no 
change by heat alone, but is readily reduced to 
the metallic state by heat and combustible mat- 
ter. It combines with nearly all the acids, and 
most of its salts have a green or blue tint. It is 
soluble, likewise, in ammonia, forming with it a 
deep blue solution—a property by which the per- 
oxide of copper is distinguishable from all other 
substances. Metallic copper is oxidated and dis- 
solved by the greater number of the acids, and 
forms with them, in general, soluble and crystal- 
lizable salts. Sulphuric acid, either concentrated 
or diluted, oxidates it, and combines with the 
peroxide, especially when assisted by heat. The 
solution is of a blue colour, and, when evaporated, 
affords crystals in the form of rhomboidal prisms. 
This salt is the due vitriol of commerce, and is 
usually obtained, either by evaporation of the 
solution of it, formed by the infiltration of water 
through copper mines, or by exposure of sul- 
phuret of copper to the action of air and humi- 
dity, until the sulphur is converted into sulphu- 
ric acid, and the metal is oxidated and combined 
with it. Nitric acid acts on copper with great 
energy, the metal attracting a portion of its 
oxygen, nitric oxide gas being disengaged, and 
the oxide combining with the remaining acid. 
The solution, when evaporated, affords prismatic 
crystals, of a deep green colour, deliquescent, and 
easily soluble in water. From the facility with 
which it parts with oxygen, it acts with energy 
on several substances. Thus it detonates when 
struck with phosphorus, and it burns several of 
the metals. If wrapped in tinfoil, the tin is oxi- 
dated with such rapidity as to be attended with 
inflammation. Muriatic acid dissolves copper 
slowly, when the air is admitted: if it is excluded, 
the action is very inconsiderable, unless heat is 
applied. The solution is of a fine green colour, 
and, by evaporation, slender prismatic crystals 
are obtained, which are diliquescent, and very so- 
luble in water. The combinations of peroxide of 
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acids, are effected by adding to a solution of ni- 
trate or sulphate of copper a solution of a neutral 
salt, containing the acid with which the copper 
is designed to be combined. Copper is slowly 
oxidated by a number of weaker acids, as by some 
vegetable juices, when acted on by them with the 
admission of air. Acetic acid, or vinegar, in par- 


ticular, forms an important compound with the | 


oxide of copper. ‘To obtain it, copper plates are 
exposed to the fumes of vinegar. A crust is soon 
formed of a green colour, which is the verdigris 
of commerce. 

All the salts of copper are decomposed by the 
alkalies and earths. Potash, soda, and the alka- 
line earths, throw down precipitates, which are 
of various shades of green or blue, according to 
the quantity of alkali added, the colour being 
green if a small quantity is added, and becoming 
blue from a larger quantity. ‘These precipitates 
are sub-salts, the alkali attracting the greater 
portion of the acid, but the oxide precipitated 
still retaining a portion of the acid combined 
with it. The action of ammonia upon the salts 
of copper is more remarkable. It first abstracts 
a portion of the acid, and throws down a green 
or blue precipitate, which is a sub-salt; but, 
when added in larger quantity, it redissolves this 
precipitate, and forms a transparent solution of 
a very deep-blue colour, which, when evaporated, 
affords fine blue crystals. A triple compound, 
used in medicine under the name of ammonzuret 
of copper, is prepared by triturating together two 
parts of sulphate of copper with one part of car- 
bonate of ammonia, the mass becoming soft from 
the mutual action of the two salts, the carbonic 
acid being disengaged with effervescence, and 
the triple compound of sulphuric acid, oxide of 
copper, and ammonia, being obtained of a deep 
violet-blue colour. Copper is precipitated in its 
metallic state, from its saline solutions, by zinc 
and iron; either of these metals attracting the 
oxygen which serves as the medium of its union 
with the acid of the solution. Its oxide is pre- 
cipitated by albumen, and the precipitate is al- 
most inert; hence the whites of eggs have been 
recommended as an antidote to the poisonous 
salts of copper.—The best mode of detecting cop- 
per, when suspected to be present in mixed fluids, 
is by sulphuretted hydrogen. The sulphuret, 
after being collected, should be placed on a piece 
of porcelain, and digested in a few drops of nitric 
acid. A sulphate of copper is formed, which, 
when evaporated to dryness, strikes the charac- 
teristic deep blue, on the addition of a drop of 
ammonia.—Oopper and sulphur unite by fusion, 
the combination being attended with the evolu- 
tion of heat and light. A bi-sulphuret of copper 
also exists in copper pyrites. Copper combines 
with a great number of the metals by fusion. It 
communicates: hardness to gold and silver, with- 
out much impairing their ductility, or debasing 
their colour, when in small proportion; hence it 


copper with phosphoric, carbonic, and other | is employed in the standard alloys of these metals, 
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that of gold containing one-twelfth, that of silver 
one-sixteenth of the mass. With platina, it 
forms an alloy, ductile, and susceptible of a fine 
polish. With tin, it forms several valuable al- 
loys, which are characterized by their sonorous- 
ness. 

The sulphurets are the ores from which copper 
is usually extracted. The ore is roasted by a low 
heat, in a furnace with which flues are connected, 
in which the sulphur that is volatilized is collec- 
ted. The remaining ore is then smelted in con- 
tact with the fuel. The iron present in the ore, 
not being so easily reduced or fused as the cop- 
per, remains in the scoria, while the copper is 
run out. It often requires repeated fusions, and, 
even after these, it may be still alloyed with por- 
tions of metals which are not volatile, and are of 
Hence the copper of commerce is 
never altogether pure, but generally contains a 
little lead, and a smaller portion of antimony. 
The carbonates of copper reduced by fusion, in 
contact with the fuel, afford a purer copper, as 
does also the solution of sulphate of copper which 
is met with in some mines, the copper being pre- 
cipitated in its metallic state, by immersing iron 
in the solution. The precipitate which is thus 
formed is afterwards fused. 

Copper, being ductile and easily wrought, is 
applied to many useful purposes. It is formed 
into thin sheets by being heated in a furnace, 
and subjected to pressure between iron rollers. 
These sheets being both ductile and durable, are 
applied to a variety of uses, such as the sheath- 
ing of the bottoms of ships, the covering of roofs 
and domes, the constructing of boilers and stills 
of a large size, &c. Copper is also fabricated 
into a variety of household utensils, the use of 
which, however, for preparing or preserving ar- 
ticles of food, is by no means free from danger, 
on account of the oxidizement to which copper is 
liable. It has been attempted to obviate this 
danger by tinning the copper, as above described. 
This method answers the purpose as long as the 
coating of tin remains entire. Copper may be 
forged into any shape, but will not bear more 
than a red heat, and, of course, requires to be 
heated often. The bottoms of large boilers are 
frequently forged with a large hammer worked 
by machinery. The bolts of copper used for 
ships, and other purposes, are either made by 
the hammer, or cast into shapes, and rolled. The 
copper cylinders used in calico printing are either 
cast solid upon an iron axis, or are cast hollow, 
and fitted upon the axis. The whole is after- 
wards turned, to render the surface true. 

COPPERAS, or Green Virrion. A mineral 
substance, formed by the decomposition of py- 
rites by the moisture of the atmosphere. Its col- 
our is bright green, and its taste very astringent. 
A solution of it in water, dropped on oak bark, 
instantly produces a black spot. Copperas is 
occasionally found in grottoes, caverns, the gal- 
leries of mines, and other places. It is in much | 
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request with dyers, tanners, and the manufac- 
turers of ink, and, for their use, is artificially 
prepared from pyrites. This mineral being 
moistened and exposed to the air, a crust is 
formed upon it, which is afterwards dissolved in 
water: from this the crystals of vitriol are obtain- 
ed by evaporation. The principal use of green 
vitriol is in dyeing woollen articles, hats, &c., 
black. It is the basis of ink, and is used in the 
manufacture of Prussian blue. If it be reduced 
to powder by the action of fire in a crucible, and 
mixed with powder of galls, it forms a dry, port- 
able ink. 

COPPICH, or Corsz. A natural wood of shoots 
and shrubby trees, periodically cut, and prevent- 
ed from rising to the proper height of timber- 
trees. It has the same origin, consists of the 
same plants, and possesses essentially the same 
character as a grove,—only that, while the latter 
matures its trees, the coppice is always retained 
in the condition of shrubbiness and underwood ; 
it originates in either natural or artificial sow- 
ing, and is, in no instance, a plantation ; it may 
be of any extent, from half an acre to many 
square miles; and if at any time it be thinned 
and cease to be cut, it rises out of its proper 
character as a coppice, and assumes the charac- 
ter of a grove. 

Many coppices are sown and maintained in parks 


and pleasure-grounds as objects of ornament and | 
covers for game; and in such situations, when 


judiciously laid out, and when planned with 
tasteful reference to the toning of a whole land- 
scape, they appear to great advantage, and form 
a powerful and agreeable foil to neighbouring 
groves. Coppices on swelling isles and intricate 
promontories of fresh-water lakes and marine 
lakes, have, in many instances, a better effect, 


because more in symmetry with the other fea- | 


tures of the scene, than masses of taller wood ; 
and mimic or miniature coppices are admirably 
adapted, on principles of both economy and beauty, 
to occupy small corners and broken spots in ara- 
ble fields, occasioned by the operations of mining 
or quarrying, or to cover broken, rugged, and 
impracticable banks of lakes and rivers. 
the principal coppices of Britain are maintained, 
and in many instances were originated, for the 
express purpose of furnishing by their produce a 
profitable return to landlord or tenant ; and such 
of these as are on dry soils, usually consist of oak, 
hazel, and chestnut,—such as are on medium 
soils, of maple, ash, and birch,—such as are on 
wet soils, of willow and alder,—and such as have 
been ill managed or are on varied soils, of a con- 
siderable diversity of trees in both timber and 
habit. Coppices for profit, in some districts of 
England, are maintained in strictly coppice con- 
dition, or kept entirely free from full-growing 
trees; and, by being thoroughly swept at every 
periodical cutting, are supposed to yield a larger 
remuneration, in the aggregate of. years, than if 
they contained a mixture of tall trees. One con- 
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sideration for maintaining these is, “ that small 
gains and quicker returns make the dealer rich, 
while long credit ruins him ;” and another, of far 
higher power, though necessarily of limited local 
range, is the vicinity of a constant and good 
market for coppice produce. But coppices for 
profit in most parts of England and generally in 
Scotland, are the underwoods of thin groves; or 
rather what are commonly called coppices, are 
mixed woods of various sizes and conditions of 
plants, from the shrub, the sapling, and the shoot- 
ing stool to the massive and lofty full-grown tree. 
The most common articles obtained or manufac- 
tured from a thorough coppice are ash-hoops, 
hop-poles, gate-hurdles, and sheep-hurdles ; but 
those obtained or manufactured from a mixed 
coppice have an exceedingly wide range, and 
comprise, among other matters, laths, baskets, 
hedge-stakes, coal-pit props, agricultural imple- 
ments, and many kinds of carpentry-wood and 
building timber. A very valuable produce of 
oak coppices is bark for the use of tanners. See 
the articles Barxine and Oak. The refuse cut- 
tings of all kinds of coppices, or such as cannot 
be profitably used for any better purpose, are 
either burnt for charcoal, made into faggots for 
fuel, or sold to the manufacturers of pyroligne- 
ous acid. 

Many persons pay little attention to their cop- 
pices except at the times of cutting; but were 
they to bestow on them proper care and manage- 
ment, they might, in a few years, double their 
value. Coppices require, more than even arable 
When cattle 
break into a field of wheat, they injure only the 
| crop of one year; but when they break into a 
| coppice, and find opportunity to bite and mangle 

the young shoots of its plants, they inflict damage 
equal to the destruction of three years’ crops of 
some kinds, and from four to ten years’ crops of 
others. The bite of cattle, in consequence of the 
irregularity of its incisions, so lacerates and 
bruises young ligneous plants, as to do them far 
more harm than would be done by mere cutting 
or fracture. Almost any shoot of the first year, 
which is bitten by cattle, loses a growth of three 
years; most shoots of from four to six years, are 
liable, not only to be deprived of the succulent 
buds upon their top, but to have their whole 
substance trodden down and disrupted; and oak 
woods, of all ages, when cropped or browsed upon 
by cattle, will never afterwards thrive till they 
are cut over at the ground. Sheep also inflict 
great damage by rubbing against the trees. 
Horses, unless much pressed with hunger, are 
not nearly so mischievous as cattle. Hogs inflict 
comparatively little injury; and as they feed and 
fatten well upon acorns, they far more than com- 
pensate any small damage they may do, by the 
acquisition of superior value in their own car- 
cases. See the articles Acorn, Bacon, and Hoa, 
A common form of fence round coppices in some 
districts is a mound; but this is very liable to be 


a 


fields, to be kept well enclosed. 


COPPICK. 


863 


scraped down and eventually broken through by 
cattle, and requires to be fortified either with a 


facing of stone, or with a tangled mass of black-. 


thorn and other brushwood. 

Other causes of injury to coppices and of the 
retardation of their growth are exposure to vio- 
lent south-west winds and the chilling and sick- 
ening influence of wet soil; and these may easily 
be remedied,—the former by sheltering, and the 
latter by draining. Sheltering may be effected 
by a belt of plantation, either of Scotch pine, 
Spruce fir, or any other species of hardy forest- 
tree best suited to the soil. Drainage, especially 
for the oak and other species which dislike wet- 
ness of situation, has been found as profitable in 
coppices as in arableland; and, in the wet heavy 
woodland counties in particular, it makes ample 
compensation for all the cost and toil which it 
occasions, But in woods, it must be effected by 
open cuts; for the roots of the trees would soon 
disturb and stop up covered drains. If sound 
enclosure, shelter, and draining were afforded to 
ill-managed coppices, the plants would instantly 
begin to enjoy such accelerated growth, that they 
would double their produce, or afford two ample 
cuttings in the cycle of years formerly required 
for one. When coppice land cannot or will not 


be drained, its growth should be restricted to | 


aquatics,—particularly to willows and alder. 

The proper time or interval for the periodical 
cutting of coppices depends on the species of the 
wood, the comparative rapidity of its growth, 
and the uses to which it is to be applied ; and it 
varies in practice from 8 to 30 years. “In fa- 
voured situations,’ said Sir John Sinclair in 
1817, “a growth of 12 years is considered to be 
sufficient; but, in many instances, underwood 
cannot, by the best management, be made worth 
more than £8 per acre at 16 years’ growth. 
Twelve small oaks, however, per acre, worth 20 
shillings each, may be cut regularly at the same 
time, which renders the total produce £20 per 
acre every 16 years. The great wood proprietors 
in Scotland, generally cut their oak coppices from 
20 to 24 years, and it is sometimes extended to 
30 years. The principal object in that country 
is the bark, which is considered to arrive at its 
greatest perfection, at the age of between 20 and 
30 years.” A good coppice, in the southern and 
central counties of England, may be cut in every 
eighth or ninth year; and, according to the near- 
ness of the market and the goodness of the wood, 
will then yield a clear receipt of from £6 to £16 
per acre. 

The thinning and pruning of coppices is a sub- 
ject of more looseness of idea and diversity of 
practice than any other part of the treatment ; 
and yet, for all the purposes of economy, requires 
to be well understood. All young or recently cut 
oak trees grow with great vigour, and make an- 
nually two shoots,—one in the month of June, 
and the other in the month of August; and the 
latter of these shoots, called in Scotland the Lam- 
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mas growth, pushes upward till arrested by frost, 


and is always the more valuable growth of the 
two in an oak coppice. Nowa newly cut stool 
sends up, in many instances, from ten to twelve 
Lammas growths, and, in some instances, has as 
great a profusion of them as if they rose from a 
great handful of acorns; and the practical ques- 
tion of chief moment.is, How long are these shoots 
to be permitted to grow before being thinned and 
pruned? Some foresters say that they should 
grow for ten or twelve years, in order that their 
thinnings may be of some value; some say that 
they should grow for three years, in order that 
the most vigorous may have time to show them- 
selves, and may be selected for maturing ; and 
some, including the majority in Argyleshire and 
other parts of the Scottish Highlands, say that 
they should grow for five or six years, in order 
that they may have medium advantages between 
the extremes of three years and twelve years, 
Mr. Monteath justly condemns the shortest of 
these periods as far too long, and reasons and 
advises as follows :—“ It is impossible for a tree- 
root, which is perhaps only 10 inches in circum- 
ference, or say even 20 inches in circumference, 
and few are this size, to cherish or nurse up, 
' with any degree of health or vigour, ten or even 
twenty young shoots or trees, either to three, six, 
or ten years, without the tares spoiling the wheat, 
or the lean cattle eating up the fat, as the one 
must be evidently spoiling the other; so that 
the whole crop is much spoiled and lessened in 
value when it comes to the axe, by want of early 
thinning. ‘Therefore every natural wood, the 
second year, should undergo a thinning, that is 
to say, it gets all the Lammas growth, as it is 
called, the year it is cut, and then allow it all the 
next year’s growth, when, any time after, from 
the month of October to the first of April, let the 
whole wood be gone through, and clear or take 
away all the growths or young shoots, excepting 
those you are sure of coming forward to matu- 
rity, leaving, at this time, one or perhaps two 
shoots more on every stool, than what it may be 
supposed able to nurse up to the full time of 
cutting. Great care ought to be taken at this 
time to divide the shoots that are to remain 
equally, that is to say, to have them at as equal 
distances from one another, round about the 
stool, as possible; at the same time, not leaving 
on any stool, unless a very large one, and that too 
in an open part of the wood, more than six or 
eight shoots. This will be found to be as much 
as any stool can nurse up to the usual age for 
any purpose. By this early thinning, you have 
it in your power to leave just such a crop upon 
the ground, or rather upon your stools, as you 
are sure nature is able to cherish and nurse up, 
without overburdening it. At this early period 
of the thinning, too, you can do it easily, with- 
out in the least injuring the shoots that are to 
_Yremain, as it can be readily done with a short 
knife; but the newly invented instrument for 
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thinning natural stools will be found much more 
handy, and will do it more speedily, safer, and 
to better purpose, which we may term the cop- 
pice thinning-chisel, cutting them off close to 
where they come out from the stool; and at this 
time, too, you have an excellent choice of shoots.” 
—Monteath’s Forester’s Guide.—Nicol’s Planter’s 
Kalendar.—Sir John Sinclair’s Code of Agricul- 
ture—Marshall’s Rural Economy of the West of 
Lingland—Marshal’’s Rural Economy of the South 


of England—Knowledge Society's Useful and Or- 


namental Planting.—Lisle’s Husbandry.—Mortv- 
mer’s Husbandry. 

CORAL BUSH OF ICHABOH. See Crerapra. 

CORAL-ROOT,—hbotanically Corallorrhiza. A 
genus of curious tuberous-rooted plants, of the 
orchis tribe. The inborn species, C. ‘nnata, grows 
wild in the marshy woods of Scotland, but is rare. 
Its root is fleshy, branching, and brownish yel- 
low; its stem is solitary and about six inches 
high; and its flowers have a yellowish green col- 
our, are produced in clusters of from five to ten, 
and appear in June and July. It has no leaves. 
It exhales, when drying, a powerful and delicious 
fragrance like that of the aromatic vanilla; and 
it retains some of this fragrance during many 
years. 


North America. 

CORAL-TREE. See Hryrurina. 

CORALWORT. See Denvarra. | 

CORCHORUS. A genus of tropical plants, of 
the lime-tree tribe. 
troduced to Britain; and about fifteen others 
have been described. Four of the introduced 
species are annuals, and six are evergreen, under- 
shrubs; and from two of the former, C. olitorius 
and ©. capsularis, the Hindoos manufacture a 
very good cordage. Some or most are supposed 
to be medicinal; all take their name of corchorus 
from a word which signifies “to purge ;” and most 
seem to have formerly borne, among British gar- 
deners, the name of Jew’s mallow. Miller gives 
the following account of one of the annual spe- 
cles,—apparently C. olztorvus,—which he calls 
Common Jews’ mallow:—“This species, Rau- 
wolf says, is sown in great plenty about Aleppo 
as a potherb, the Jews boiling the leaves to eat 
with their meat. This he supposes to be the 
Olus judaicum of Avicenna, and the Corchurum 
of Pliny. This plant grows in the East and West 
Indies; and in the former, it is used in the same 
manner as in the Levant. It rises about two 
feet high, dividing into several branches, gar- 
nished with leaves of different sizes and form ; 
some are spear-shaped, others oval and almost 
heart-shaped; they are of a deep green, and 
slightly indented on their edges, having near 
their base two bristly segments, which are re- 
flexed; they have very long slender footstalks, 
especially those which grow on the lower part of 
the branches. The flowers sit close on the oppo- 
site side of the branches to the leaves, coming 


Two species, the tooth-rooted and the | 
many-flowered, were introduced in 1820, from | 


Ten species have been in- | 
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out singly ;. they are composed of five small, yel- 
low petals, and a great number of stamina sur- 
rounding the oblong germen, which is situated 
in the centre of the flower, and afterward turns 
to a rough, swelling capsule, two inches long, 
ending in a point, opening in four cells, filled 
with angular, greenish seeds. This plant flowers 
in July and August; and the seeds ripen in au- 
tumn.”—The showy, straggling, many-stemmed, 
|| crumpled-leaved, yellow-flowered, hardy, decidu- 
ous shrub, called by Linnzeus Corchorus japoni- 
| | cus, and by De Candolle Kerria japonica, seems to 
be pretty generally known among gardeners and 
country amateurs only by its specific name Ja- 
| ponica. It was introduced from Japan in 1700; 
| and is now very common. It usually has a height 
of 3 or 4 feet ; and, in spite of its straggling and 
untidy habit, it wins much favour in consequence 
of making a show of its small rosaceous-looking 
flowers throughout a great part of the year. 

CORDED VEINS. The thickened and in- 
flamed absorbents along the course of the veins 
| during the existence of farcy in the horse. 

CORDGRASS. See Spartina. 

CORDIA. A genus of evergreen, tropical 
shrubs and trees, constituting the type of the 
natural order Oordiaceze. This order has a close 
_resemblance to the Convolvulacez, and was for- 
merly included in the Boraginex; but is readily 
distinguished by its habit, its dichotomous style, 
and its plaited cotyledons. All its plants are 
tropical and dendritic ; their leaves are alternate, 
without stipules, and usually very rough; their 
| inflorescence is gyrate, their calyx five-toothed, 

and their corolla regular ; and their fruit is a 
drupe, with the cotyledons crumpled or folded in 
|| plaits. The genera comprised in this order are 
cordia, patagonula, bourreria, ehretia, and var- 
ronia; and the number of species at present in 
British hothouses is about fifty. 

'| ‘The genus cordia comprises about 60 species ; 
and upwards of one-third of these have been 
brought to Britain. The introduced species vary 
in natural height from two yards to about 70 
feet ; all are beautiful; several constitute exten- 
sive and imposing ornaments of their native re- 
gions ; seven or eight contribute their timber to 
carpentry and other arts; one, C. obliqua, is used 
in Mysore for the manufacture of cordage from 
|| its bark; and three, CO. obliqua, C. myxa, and C. 
| sebestena, produce esculent, mucilaginous, succu- 
lent fruit, popularly known as Sebesten plums. 
|| One of the species seems to have formerly been 

confounded with Aguilaria malaccensis; and a 

small piece of the wood of several, like the tim- 


ber of that exquisitely fragrant tree, when heated 
in the manner of frankincense, perfumes a whole 
house with a most agreeable odour. See the 
article Auoz-TrEE. The drupes of C. myzxa and 
C. sebestena, were formerly used in medicine, and 
might often be seen in the shops of London under 
es name of Assyrian plums. 


CORDIAL. A mixture of aromatic and stim- 
I. 
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ulating drugs. It is a kind of medicine of nearly 
the same nature to a horse as ardent spirits are 
to a human being; and, in consequence of being 
administered too frequently or in excited states 
of the system, it is the means of debilitating or 
killing many a fine animal. A horse thoroughly 
exhausted by labour and disinclined to take any 
food,—or a draught-horse over-worked, half- 
starved, and somewhat inclined to stagger,—or a 
hard-worked, old horse who was accustomed to 
receive occasional stimulants when young, may 
derive considerable benefit from a cordial; but a 
horse in almost any other condition, especially 
one who is in any degree fevered, might nearly 
as well receive a smart dose of some active poison. 
Cattle are not so readily liable to injury from 
cordials as horses, and may, in a greater number 
of instances, experience benefit from their effect ; 
yet even they ought not to receive them in three- 
fourths or more of the cases in which most cow- 
doctors administer them. A proper cordial ball 
for a horse may consist of two ounces of any of 
the following mixtures,—first, 4 oz. of cummin 
seeds, 4 oz. of anise seeds, 4 oz. of caraway seeds, 
2 oz. of ginger, and enough of treacle to work 
these ingredients into a mass; second, 4 oz. of 
anise seeds, 4 oz. of caraway seeds, 4 oz. of sweet 
fennil seeds, 4 oz. of liquorice powder, 14 oz. of 
powdered ginger, 14 oz. of powdered cassia, and 
a sufficient quantity of honey; third, 4 oz. of 
cummin seeds, 4 oz. of coriander seeds, 4 oz. of 
caraway seeds, 1 oz. of grains of paradise, 4 oz. 
of powdered cassia, 2 drachms of cardamom seeds, 
2 drachms of saffron, 4 oz. of liquorice dissolved 
in white wine, and a sufficient quantity of syrup 
of saffron. But the last of these is very power- 
fully stimulating; and ought never to be admin- 
istered except in an extreme case. 
cordial ball for a cow may consist of 1 oz. of 
powdered caraway seeds, } oz. of powdered gen- 
tian, $ 0z. of powdered ginger, and 20 drops of 
essence of peppermint; and a proper cordial 
drink for a cow, to be administered morning and 
evening, may consist of one-half the quantity of 
these ingredients, in a pint of warm ale and a 
pint of thin gruel. 

CORDS, or Gur-Tin, A disease in the intes- 
tines of oxen. It consists in the strangulating 
tie of some part of the intestines,—usually of the 
small intestine,—either by the spermatic cord, 
which had retracted into the abdomen in conse- 
quence of unskilful castration, or of an adventi- 
tious membrane unnaturally and diseased formed 
in consequence of the use of mouldy, unwhole- 
some fodder, or of frequent stressing of the lower 
part of the abdomen. Some of its symptoms are 
disinclination to food, striking the abdomen with 
the hind feet, occasionally stretching out the body 
in so extraordinary a manner as to give the back 
a concave curvature, voiding feces in small quan- 
tities, mixed with mucus and blood, and evincing 
excessive pain when the hand of the surgeon is 


introduced into the rectum. A dangerous and 
31 
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difficult surgical operation seems to be the only 
remedy. 

CORDWOOD. The topwood, twigs, roots, and 
other small and refuse wood of coppices, disposed 
in heaps and sold for fuel and for the uses of ships 
of war. It acquired its name from the circum- 
stance of its having formerly been measured with 
a cord. A statute heap of cordwood is 8 feet 
long, four feet broad, and 4 feet high. 

COREOPSIS. A genus of ornamental herba- 
ceous plants, of the sunflower division of the 
composite order. About 25 species have been 
introduced to Britain, principally from North 
America and the West Indies; these vary in 
height from 2 to 10 feet; all, with two partial 
exceptions, have yellow-coloured flowers; and 
four are hardy annuals, one is a tender annual, 
two are hardy biennials, one is a tender biennial, 
two are tender climbing perennials, and all the 
others are more or less hardy deciduous peren- 
nials. Two or three of the hardy annuals possess 
a comparatively high degree of beauty; and the 


flowers of the ear-leaved perennial, Coreopsis aurt- 


culata, as well as those of an annual species, for- 
merly called Coreopsis tinctoria, but now called 
Calliopsis bicolor, are used by the people of North 
America for the extraction of a reddish dye. 
Some of the American species are popularly 
called Virginian corn marigold; and a consider- 
able number of species which were formerly com- 
prised in the genus coreopsis, are now distributed 
among nine other genera. 

CORETHROSTYLIS. A recently discovered 
genus of Australian ornamental shrubs. The 
rosy-armed corethrostylis, C. bracteata, was in- 
troduced to Britain from the Swan-river settle- 
ment in 1844. Its leaves are heart-shaped, hairy, 
and fragrant, and stand on long footstalks. Its 
flowers are stellate, have a pinkish-rose colour, 
are produced in forked spikes, and flourish in 
great profusion; and beneath each floral spike is 
a little rosy bract or rose-coloured leaf. This 
shrub seems to possess the degree of tenderness 
which is common among New Holland plants. 

CORIANDER,—botanically Coriandrum. A 
small genus of annual plants, of the umbellifer- 
ous order. The cultivated species, Cortandrum 
sativum, was originally introduced to Britain 
from Italy, but now grows wild in fields about 
Ipswich, and in some parts of Hssex. Its stem 
is erect, smooth, round, branching, and about 
two feet high; its leaves are compound,—the 
lower ones pinnated, with cut cuneiform folioles, 
and the upper ones thrice ternate, with linear 
pointed segments; both its chief and its subor- 
dinate umbels are much rayed; its flowers have 
a reddish-white colour, and appear in June; and 
its fruit is globular and obscurely ribbed, and 
comprises two concave hemispherical seeds. The 


‘whole of the plant, in a green state, has a very 


offensive odour; and the seeds, when ripe and 


_ dry, have an agreeable aromatic smell, and a 
_ somewhat warm and pleasantly aromatic taste. 
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The leaves, when raised in garden culture, are 
used in soups and salads; and the seeds, as ob- 
tained by either garden or field culture, yield an 
essential oil, have carminative and aromatic pro- 
perties, and are extensively used for their agree- 
able dovonee in confectionary, and for their medi- 
cinal properties or for modifying the taste of 
nauseous drugs in pharmacy. 

The cultivated coriander is frequently grown, 
in the south of England, conjointly or mixedly 
with caraway; and it might, no doubt, be suc- 
cessfully and profitably cultivated in the same 
manner in other parts of England and in the 
south of Scotland. See the article Caraway. 
But a mode of joint growth with caraway, seem- 
ingly preferable to that which is practised by the 
English farmers, would be to sow the two crops 
in alternate drills, and so permit the caraway to 
be easily hoed and cleaned after the removal of 
the coriander.—Sowings in the garden may be 
made under a frame in early spring, in the open 
ground at intervals from middle spring till the 
end of August, and again under a frame in Sep- 
tember and October. The sowings may be made 
half an inch deep, and in drills 8 inches apart ; 
and the young plants ought to be thinned out to 
distances of four inches from one another, and 
kept clear of weeds, but will not endure to be 
transplanted.—Iwo uninteresting annuals for- 
merly regarded as corianders now constitute the 
genus biforis; and two other species still re- 
garded as corianders are known to botanists, 

CORIARIA. A genus of plants, constituting 
the natural order Coriariez, or Coriariacez. 
They are somewhat allied to the rutacez, but 
have no dots on their leaves. Only seven spe- 
cies are known; and two of these, the myrtle- 
leaved and the twiggy, occur in British gardens, 
The myrtle-leaved, C. myrtifolia, is a hardy, ever- 
green, ornamental shrub ; and was introduced 
from the south of Kurope in the former half of 
the 17th century. Its stem and branches are 
covered with greyish spotted bark, and usually 
attain a height of from 4 to 6 feet; its wood is 
very brittle, and full of light pith; its young 
shoots are angular, and grow in great number, 
and in groups of three or four; its leaves are 
opposite, oblong, pointed, bright green, and cori- 
aceous; its flowers grow in spikes at the ends 
and sides of the branches, have a greenish colour 
and but little beauty, and bloom from May till 
August; and its berries are succulent and very 
poisonous. The leaves have astringent proper- 
ties, and are employed by dyers for dyeing black. 
The leathery texture of the leaves gives occasion 
to the generic name coriaria, which is formed 
from a word signifying ‘ leather ;’ and a certain 
resemblance which they bear to the leaves of 
myrtle, gives occasion to the specific name myr- 
tifolia,—and also attaches to the plant the popu- 
lar name of myrtle-leaved sumach. 

CORISPERMUM. See Ticksrxp. 

CORK-TREE,—botanically Quercus Suber, A 
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hardy, evergreen, economical, and ornamental 
tree, of the ilex division of the oak genus. It 
abounds, in both a wild and a cultivated state, 
in Spain, Portugal, and the south of France; and 
was introduced to Britain, by the Duchess of 
Beaufort, in 1699. But it can thrive or even 
live in England only in warm sheltered situa- 
tions; and it seldom, even in these, attains the 
height or fully develops the cork-producing char- 
acter which belong to it in its native regions. 
Three very distinct varieties of it are known and 
cultivated, the narrow-leaved, the broad-leaved, 
and the toothed-leaved or dentated, each charac- 
terized by the feature of leaf mentioned in its 
name, and the first usually rising to a height of 
30 feet, the second to a height of 40 feet, and the 
third to a height of 50 feet. The toothed-leaved, 
indeed, has sometimes been called pseudo-suber, 
or false cork-tree, or bastard cork-tree; but the 
real Quercus pseudo-suber is a distinct spécies, a 
mere timber-tree, flowering earlier than the true 
cork-trees, and perfectly distinct in both charac- 
ter and habit from the Quercus suber dentatum. 
The three varieties of true cork-tree are so 
closely akin to one another in habit and value, 
that a notice of one will sufficiently describe the 
whole. We select the broad-leaved,—Quercus 
suber latifolium. Its trunk seldom attains a girth 
of more than three feet ; its timber, though com- 
pact and heavy, is not so durable as that of the 
common oak ; its young bark is white and downy, 
and afterwards becomes smooth and grey, but 
exhibits no resemblance to the old, dead, thick, 
rough, and spongy bark which constitutes the 
cork of commerce; its leaves are oblong, oval, 
serrated, smooth and deep green above, downy 
below,—and they grow on strong but very short 
footstalks alternately on the branches, and differ 
very little in appearance from those of many sorts 
of ilex ; its flowers are apetalous and inconspicu- 
ous, and appear in June; and its acorns are 
smooth, longish, brown, and almost undistinguish- 
able, in size, shape, and general appearance, from 
those of the common oak. A cultivated cork-tree 
is barked when about twenty or twenty-five years 
old, and afterwards at the close of every interval 
of ten years. But the produce of the first bark- 
ing is useless for corks, and is removed simply 
with the design that a better may succeed; and 
though the produce of the second barking is bet- 
ter than that of the first, only the produce of the 
third and of subsequent barkings is fit for mak- 
ing thoroughly good corks. The proper season 
of barking is July and August; and the proper 
manner of the operation is to peel off, in one stra- 
tum, and with an instrument for the purpose, all 
the layers of dead bark, using care not to damage 
the living cortex, and expecially not to make any 
incision into the alburnum. The spongy, fun- 
gous, dead cortical matter which constitutes the 
cork, is, as regards the living organism and vital 
processes of the tree, really an excrement; and 
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great utility to man, actually promotes the health 
and vigour of the plant. See the article Bark. 
“ Wonderful, then,” as old Hanbury piously re- 
marks, “is the wisdom and goodness of Almighty 
God, and calls for our profoundest admiration, 
that he should not only provide us his creatures 
such varieties of things for use, but cause, as in 
this instance, what would be death to one tree, 
to be refreshment to another, for the supply of 
our necessities, and in the formation of this tree, 
not only causing the cork to grow, but providing 
also an interior bark sufficient to nourish the 
tree, and even in a manner exhilarate it, as the 
loaded wool is shorn from the fleecy kind. To 
make our gardening to the utmost degree useful, 
we should be always exercised in these considera- 
tions, and this will inspire us with acts of grati- 
tude and obedience.” 

CORN. The cereal grasses, particularly wheat, 
barley, oats, maize, rice, and rye. By an absurd 
provincial usage, the name corn is restricted by 
most persons of the lower and middle classes in 
Scotland to oats ; and by a general popular license, 
it is occasionally extended, in all parts of the 
empire, to all sorts of seed-crops grown on Brit- 
ish farms, even to all kinds of seeds, domestic and 
foreign, which can in any way be used for food. 
But desirable precision in agricultural language 
requires that the name be strictly appropriated 
to the cereal grass. The articles in which most 
matters of interest connected with corn are dis- 
cussed, are those on WHEAT, BAR Ey, Oats, Ryu, 
Maize, Rice, Sowine, Ruapine, Barn, GRANARY, 
Breap-Corn, Accrpents, Frostrep-Corn, THRASH- 
Ine, StRAWw, and CHAFF. 

CORN. A disease in the feet of horses. It so 
far resembles corn in the foot of man as to occa- 
sion lameness, and to be caused by prolonged 
pressure. It constitutes unsoundness in a horse; 
and though assignable to prolonged pressure as 
its immediate cause, is always the remote conse- 
quence of unskilful shoeing or of bad manage- 
ment of the feet. It occurs in the angle between 
the bars and the quarters, and gives the horn of 
that part a red appearance and a somewhat soft 
and spongy texture. It receives great pain from 
pressure; and, when neglected, it occasions suc- 
cessively inflammation, suppuration, and quittor. 
As soon as it is observed, it ought to be cut away 
with a small drawing knife, and the shoe so ap- 
plied as not to make any pressure upon the tender 
part; and when it is so long neglected as to en- 
tail suppuration, an opening for the escape of the 
pus should be made between the bar and the 
crust, the sore should be dressed with compound 
tincture of benzoin, the cavity should be loosely 
filled with digestive ointment, and the foot should 
be protected by means of a bar-shoe. 

CORN-BARN. See Barn. 

CORN-BIN, or Corn-Cuxst. An oblong box, 
of any convenient capacity, to hold oats or other 

}grain for the use of horses. In any ordinary 


the removal of it, while providing an article of | farm-stable, it may stand in the broad passage 
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behind the horses, or any other convenient place ; 
but it should have a communication from the 
granary by a spout or wide square pipe; it re- 
quires to be strong, and to have good hinges; and, 
when of a high and narrow form, it should be so 
constructed as to let part of its front fold down 
when the supply of corn within falls low. Occa- 
sional or periodical supplies of corn for the corn- 
bin should be measured in the granary, and 
|| shovelled through the communicating spout ; and 
the quantities or meals for the horses should be 
regularly measured with a vessel kept constantly 
in the bin. 
| CORN-BAND. See Banps. 
CORN-BARROW. See Barrow. 
CORN-BASKET. A basket of close and beau- 
tiful wicker-work, used instead of wechts in the 
barns of some districts of England. See the 
article Barn-MANAGEMENT. 
CORN-BOX. A contrivance for affording sheep 
an occasional feeding with grain, in aid or modi- 
fication of general feeding with turnips. The 
common corn-box is a very simple wooden struc- 
|| ture; it has a hollow bottom to contain the corn, 
| | and a roofed cover to protect it from the weather ; 
| and it is open on one side, and only on one side, 
to permit free access to the sheep. But a more 
| elaborate corn-box is in use, mounted on low 
wheels to allow it to be easily moved from place 
to place, and so constructed as to keep the corn 
constantly covered except when sheep are in the 
act of feeding upon it. The box itself is mounted 
on a frame, and has the same general character 
as a hay-rack; the lower part of the frame is pro- 
vided with two hinged platforms, which commu- 
nicate with the lids of the box by means of upright 
rods so attached as to act like levers; the lids of 
the box are opened by these connecting rods 
when the platforms are trodden upon, and closed 
when the platforms cease to be under pressure ; 
and hence a sheep, by placing its feet upon a 
platform, opens a lid and has access to the corn, 
and yet, on going away, does not leave any part 
of the remaining corn in a state of exposure to 
|| the weather. A simple and obvious interior con- 
trivance lets the lever-acting platforms command 
the corn; and a small hinged lid in the higher 
part of one of the hinged sides, allows fresh sup- 
plies of corn to be poured into the box. 
CORN-BRUISER. See Bruistna Grain. 
CORN-BUSHEL. See Busuen. 
CORN-CHEST. See Corn-Bry. 
CORN-COCKLE,—botanically Lychnis Githago, 
but formerly Agrostemma Githago. An annual, 
purple-flowered weed, of the carnation order. It 
infests the corn-fields of Britain, particularly 
| fields of wheat, and makes a prominent figure 
|| among the weeds of agriculture. Its stem is 
|| woody and about 3 or 4 feet high; its flowers 
are somewhat showy and appear in June and 
July; and its seeds are rough, globular, black in 
the exterior, and white in the interior. This 
plant is sometimes the chief weed in wheat fields ; 
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and its seeds find their way into many samples 
of good grain, and considerably deteriorate their 
value with corn-dealers and bakers; yet they 
have such a colour in a ground condition as to 
be undistinguishable from wheat flower, and are 
quite innocuous. Corn-cockle ought to be hand- 
weeded when in flower, or when the grain crop 
which it infests is about 20 or 24 inches high.— 
A foreign, white-flowered variety, called Nicean, 
was introduced to Britain from Italy toward the 
close of last century, and ranks among the coarse, 
hardy, ornamental annuals. 
CORN-CRAKE.—scientifically Crex pratensis. 
An extensively diffused Huropean bird, of the 
rail family. Frequent synonymous names for it 
in England are land-rail, corn-drake, and daker- 
hen; and a not uncommon, though stupid mis- 
take confounds it with the water-rail,—Radlus 
aguaticus. Its length is 9 or 93 inches; its bill 
is strong, thick, greyish brown, one inch long, 
and shaped exactly like that of the water-hen ; 
its eyes are hazel-coloured; the feathers of its 
upper parts are rufous brown, with a dash of 
black down the middle of each; the feathers of | 
its under parts are similar to the others, but 
paler, and not spotted; the quills and the coverts 
of the wings are lightish chestnut; the fore-part 
of the neck and breast, and a streak over each eye, 
are of a pale ash-colour; the belly is yellowish 
white; the sidesandthighsare faintly marked with 
rusty-coloured streaks; the tail is short and of a 
deep bay; and the legs are greenish brown. This 
bird occurs over all continental Europe, and in 
most districts of the three kingdoms; but it is 
exceedingly abundant in some places, and very 
scarce or almost wholly unknown in others. It 
abounds in Holland, in most of Ireland, in the 
Isle of Anglesea, and in the county of Caithness; 
and it occurs more or less in every part of Eng- 
land and in most parts of Scotland, but is abun- 
dant in few and decidedly scarce in several. It 
begins to be heard in Britain about the middle 
of May; it continues its peculiar cry—which is 
the call of the male to the female—during all the 
breeding season; and it migrates, before winter, 
to other lands in search of worms, slugs, insects, 
and certain seeds which combinedly constitute 
its proper food. It frequents meadows, corn- 
fields, and all grounds of other kinds which are 
covered with high and dense herbage; and it 
sends out from the thickest parts of them, an 
arresting, monotonous cry, so peculiarly its own 
as to be ever remembered by any person who 
has once heard it. The sound of the cry is a 
sharp crek-crek-crek, and resembles the noise 
made by forcibly stripping the teeth of a large 
comb with a stick. But the bird, though often 
heard, cannot be easily seen; for it dexterously 
baffles search, swiftly escapes pursuit, slyly re- 
fuses to take wing, and so cunningly and career- 
ingly glides among the grass as to tantalize alike 
the school-boy and the sportsman. It breeds on 
the ground, and makes its nest of dry moss or 
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dry grass in little grassy hollows. Its eggs are 
about the size of those of the partridge, and have 
a yellowish-white colour, marked with dull rust- 
coloured spots; and its young are covered with 
a black down, and run as soon as they leave the 
shell, and become able in six weeks to fly, but 
seldom quit the meadow till the scythe destroys 
or lays bare their habitation. The flesh of the 
corn-crake is esteemed a great delicacy; and the 
bird is, in consequence, an object of much interest 
to both the sportsman and the mower. In the 
island of Cyprus, corn-crakes and partridges have 
twenty-four times the market value of beccaficos 
and ortolans, and are exceeded in value only by 
snipes; and all other birds, both aquatic and 
terrestrial, are there so cheap that they are rather 
given away than sold. 

-CORN-CROWFOOT. See Crowroor. 

CORN-CUTTING MACHINES. See Ruapina 
MAcHINES. 

CORNEA. See Eye. 

CORNEL and CORNELIAN CHERRY. See 
Dogwoop. 

CORNFLAG,—botanically Gladiolus communis. 
A weedy, hardy, and vivacious plant of the tuber- 
ous-rooted and magnificently flowering genus gla- 
diolus, The name cornflag, indeed, is, in a dese- 
crating sort of way, applied by some writers to 
the whole of that superb genus; but it cannot, 
with any propriety, be extended farther than to 
the common species. This plant grows naturally 
in the arable fields of the south of Europe; and 
though not introduced to Britain till about the 
end of the 16th century, it became, so far back 
as nearly an hundred years ago, a wide-spread 
and exceedingly troublesome weed of many Brit- 
ish gardens. Its root is tuberous, compressed, 
and yellowish, has a brown furrowed skin like 
that of the yellow vernal crocus, and is so viva- 
cious and fecund that, when once established in 
a piece of ground, it cannot without much diffi- 
culty be eradicated ; two flat, stiff, sword-shaped 
leaves, rise from the root, embrace each other at 
the base, have an enveloping sheath of one or 
two narrow leaves round their lower part, and 
grow to the height of about two feet; the flower- 
stem rises between these leaves, and bears the 
flowers on one side of its upper part; the flowers 
are five or six in number, project in a series from 
the side of the stem, have a purplish red colour, 
appear in June and July, and, though monope- 
talous, are so deeply cut into six segments as to 
appear like flowers of six variously spreading 
petals. Two varieties of this plant long ago 
sprang up and spread in Britain,—the one with 
white flowers, and the other with flesh-coloured 
flowers. Whenever cornflag gets fairly hold of a 
garden or a field, it contends as sturdily as colt’s- 
foot against all ordinary efforts for its extirpa- 
tion. See the article Cour’s-Foor. 

CORN-MARIGOLD. See CurysantHEemuM. 

CORN-MARKET. A\market-town in which 


farmers sell their corn to bakers, millers, brewers, 
3 
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distillers, and corn-merchants. A sample market 
for corn is one in which farmers show only hand 
samples of their commodity, and engage to pur- 
chasers to deliver the stock at appointed place 
and time ; and a stock-market for corn is one in 
which farmers exhibit on their carts all the stock 
which they are prepared to sell, and which they 
deliver to purchasers as soon as it is sold. Cer- 
tain disadvantages and inconveniences encumber 
each of the two kinds of market; but those 
which encumber the sample market are the 
easiest for both farmer and purchaser. Corn- 
market is sometimes understood aggregately, or 
as comprehending the whole of the corn-trade. 

CORN-MEASURES. See BusHet. 

CORN-MINT. See Minv. 

CORN-MOTH, or Corn-Wormu,—scientifically 
Tinea granella. A mischievous, corn-eating, le- 
pidopterous insect, of the teneidee family of moths. 
It sometimes attacks corn while in the sheaf, but 
principally infests granaries ; it feeds on all sorts 
of grain, but is most partial to wheat ; it has long 
made great devastations among corn in France; 


and though not as yet so far diffused or so mis- | 
chievous in Britain as to excite any immediate | 


apprehension, it possesses instincts and habits 


which ought to be known to all farmers, and | 


which may become matter of serious practical 
study to some. 
not exceed half an inch in length; its wings, 
when laid over each other, slope at the sides; its 
upper wings have nearly an uniform breadth, and 
are whitish-coloured, with dark brown and dusky 


spots; its body is brown, variegated with white ; | 


and its head has a thick tuft of yellowish-white 
hairs. Thirty eggs or upwards are laid by each 


female,—all so minute as to be scarcely observ- | 


able by the naked eye; and one or two are at- 
tached to a single grain of corn. The young larva 
or caterpillar is speedily hatched ; it immediately 
bores its way into the grain, closes up the open- 
ing by which it entered, and remains in the in- 
terior till it eats up everything but the husk ; it 
then passes into another grain, to repeat the 
same process,—and into another and another till 
it becomes full-grown; it glues together all the 
grains which it has used, and tracks all the path 
over which it passes, with a silken and somewhat 
excrementitious web; and when full-grown, it 
leaves the chain of emptied grains on which it 
fed, and runs athwart all the neighbouring corn, 
covering it more or less with greyish-white webs. 
The full-grown caterpillar is about half an inch 
long, and has 16 feet; and its body is yellowish- 
white, its head brownish-red, and its neck marked 
with two transverse brown stripes. When run- 
ning athwart the corn, it is in search of a retreat 
for transmutation into a chrysalis; and, in almost 


any barn or granary, it will readily enough find 


such a retreat in some little crack or crevice of 
the floor, the walls, or the roof. The state of 
chrysalis or of envelopment with cocoon is of long 
duration, usually continuing through the whole 


The imago or perfect moth does | 
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winter and the early part of spring —When the 
existence of chrysalides of the corn-moth in a 
granary is known or suspected, the floors, walls, 
and roof ought, in the latter part of autumn or 
in winter, to be well swept with a hard brush, 
or washed with some caustic solution ; and when 
the caterpillars have effected a lodgment, and 
the corn is not to be used for sowing, the whole 
of the grain should be kiln-dried.—Another spe- 
cies of corn-moth, 7inea horde, is known on the 
continent; but it confines itself principally to 
barley, and does not seem to occur in Britain. 

CORN-POPPY. See Poppy. 

CORN-RAKE. See Rakes. 

CORN-SACK. See Sack. 

CORN-SALAD,—botanically Valerianella olvto- 
TU. 
the lamb’s lettuce genus. 


it has long been cultivated for winter and spring 
salads. 


| of an inch to two inches long, according to the 


goodness of the soil,—and they are oblong, broad 
and rounded at the extremity, and narrow and 


embracing each other at the base ; its stem leaves | 


occur in pairs at the points, and are similarly 
shaped to the radical leaves, but smaller; its 
stem is angular, and from 3 to 9 inches high, and 
divides into two branches, each of which divides 


| into other two; its flowers are produced in clus- 
| ters at the end of the branches, and, in their 
wild state, usually appear in April and May; and. 
its seeds are roundish, compressed on one side, | 


and comparatively large, and are very apt to 
drop before they attain their ripened colour. 
This plant is cultivated as a spring salad herb, 
but in consequence of having a strong taste 
which many palates dislike, it is less used than 


| at a former period. It should be sown about the 
latter end of August, on the spot on which it is 


intended te remain, and it will be fit for use early 


in spring. Persons who relish it may have it: 


during the greater part of the year, from monthly 
or fortnightly sowings, commencing in February 
and ending in September. 
to either soil or treatment. 
CORN-STUBBLE. See StusBie. 
CORNUCOPIA. A hardy annual grass, of the 
phleum or phalaris tribe. 
of itself, and takes for its specific name cuculatwm. 
In spite of its bearing the pretending and pom- 
pous name of the horn of plenty, it is far more cu- 
rious than useful. It was brought to Britain 
from the Levant in 1788; and it grows about 6 
or 8 inches high, and flowers in August.—Cornu- 
copia or cornucopiz is also a hardy and some- 
what ornamental annual, of the small genus /e- 
dia, belonging to the order Valerianese. It grows 
a foot high, carries red flowers in June and July, 
was brought from the south of Europe toward 
the close of last century, and is the only kind of 
fedia known in Britain,—though some of the old 
botanists classed the corn-salad as a fedia. 


‘months of autumn. 


An indigenous, cultivated, annual plant, of | 
| It grows wild in the | 
corn fields of Britain, especially in light soil; and 


Its radical leaves are from three-fourths 


It is not fastidicus as. 


It constitutes a genus: 


COROLLA. 


CORNUS. See Doewoon. 

CORNUTIA. A beautiful, evergreen, hothouse 
shrub, of the verbena tribe. It constitutes a 
genus of itself, and is specifically designated py- 
ramidata; but it is closely allied to the genus 
hosta. It is a native of Mexico and the West 
Indies, and was introduced to Britain during the 
former half of last century. It has a height of 
from 6 to 12 feet; its branches are straggling ; 
its leaves are opposite; and its flowers have a 
fine blue colour, and are produced in spikes at 
the end of the branches, and usually appear in 
July and maintain their beauty through two 
It may be propagated from 
either seeds or cuttings. 

CORNWEED, or Harcuer- Vetcu, —botani- 
cally Biserrula Pelecinus. A hardy, annual, hand- 
some plant, of the pea tribe. It was brought to 
Britain from the South of Europe, about the 
middle of the 17th century, and is the only known 
species of biserrula,—a name which signifies “a 
double little saw,” and alludes to the sawed out- 
line of both sides of the pods. The stems of the 
plant are numerous, angular, and trailing; its 
leaves are long and pinnated, each consisting of 
many pairs of cordate leaflets, and a terminating 
odd one; its flowers are small, purplish, and pa- 
pilionaceous, grow in small groups on footstalks 
toward the upper part of the branches, and ap- 


pear in July and August; and its peds are about | 
an inch long, and centain two rows of kidney- | 


shaped seeds. 

CORN-WEEVIL. See Cananpra. 

CORN-WORM. See Corn-Moru. 

COROLLA. The inner one of the two leafy 
whorls which envelope the reproductive organs 
of a pheenogameus plant. It has generally a finer 
texture than the calyx or outer envelope; it, 
with very few exceptions, possesses all or most 
of the brilliant colours and agreeable odours 
which distinguish flowers; it is frequently the 
only part which the popular mind pronounces 
really floral; and it well deserves its proud 
name of corolla, or crown and chaplet of the 
whole plant. Yet in all the numerous pheeno- 


gamous plants which are designated apetalous, 
| such as all the grasses and very many of the mo- 
noecious and dioecious classes, the corolla is to- ° 


tally awanting; in numerous others, it consti- 
tutes the only envelope of the reproductive or- 
gans, no calyx being present; in a few, a single 
coloured envelope exists, of so doubtful a charac- 
ter as to be taken by some botanists for a corolla, 
and by others for a calyx; and in some, either 
the calyx is so highly coloured as to be readily 
mistaken by an unscientific observer for a co- 
rolla, or the calyx and the corolla are so blended 
into each other in both form and colouring as to 
be popularly mistaken for a single floral envelope. 
Yet notwithstanding these varied and very nu- 
merous exceptions, a corolla is, par excellence, a 
flower, and possesses the attraction of at once 


| colour, shape, and fragrance, for the sake of 


CORONET. 


which most wild plants are admired and the great 
majority of ornamental plants are cultivated. 

The corolla consists either of one piece or pe- 
tal, and is monopetalous, or of several pieces or 
petals, and is polypetalous. A monopetalous 
corolla may be bell-shaped, funnel-shaped, club- 
shaped, hood-shaped, or wheel-shaped, or may 
possess any one of many varieties of intermediate 
form; yet, in every instance, it is regarded as 
consisting of three parts,—tube, mouth, and bor- 
der. The tube is the lowest part, and is usually 
cylindrical and open; the mouth or throat is the 
middle part, and is often so pubescent or scaly 
as to be almost choked up; and the border is the 
outmost, and usually possesses the most marked 
characters of both shape and tinting. A poly- 
petalous corolla may be cruciform, butterfly- 
shaped, rosaceous, five-winged, or six-winged, or 
may exhibit any one of numerous diversities in 
either the disposition, the relative proportions, 
or the individual forms of its petals; yet each of 
its petals, whatever be their number, their ag- 
gregate contour, or their individual character, is 
regarded as consisting of two parts,—a lower one 
or claw, and an upper one or border. 

Any corolla which is accompanied by a calyx, 
and which is itself delicate in texture, brilliant 
in colour, and comparatively large in size, differs 
from every other leafy part of the plant in re- 
fusing to decompose carbonic acid, and in dealing 
with atmospheric air exactly as it is dealt with 
by the lungs of animals; and it may be regarded 
as exerting some special influence upon the en- 
closed reproductive organs, and as itself enjoying 
protection and support from the calyx. Yet,in the 
very numerous instances in which the corolla is 
inconspicuous, or in which only one whorl en- 
velopes the reproductive organs, no difference of 
function between corolla and calyx can be ob- 
served to exist. The occasional difficulty of de- 
ciding whether a one-whorled envelope be a co- 
rolla or a calyx is sometimes expounded by a 
series of not very intelligible rules, sometimes 
evaded by applying to the envelope the ambigu- 
ous name of perianth, and sometimes summarily 
disposed of by pronouncing every one-whorled 
envelope to be a calyx. See the article Canyx. 

CORONET. The small pastern bone, or lowest 
part of the pastern, of a horse’s foot. It articu- 
lates with the coffin and the navicular bones ; 
and is united to both by the capsular and the 
lateral ligaments. The coronary ligament is a 
prolongation of the skin, or a vascular expansion, 
projecting and extending around the coronet to 
the back of the frog, possessing in its texture a 
great profusion of small blood-vessels, and form- 
ing from these vessels the secretion which con- 
stitutes the hoof, or crust, or wall of the foot. 
The coronary ring is a membrane which covers 
the coronary ligament, and extends round the 
upper portion of the hoof. 

CORONILLA. A genus of ornamental plants, 
of the hedysarum division of the leguminous or- 


CORRAIA. 
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der. The scorpion-senna species, or jointed-pod- 
ded colutea, Coronilla Hmerus, is a native of the 
south of France, and was introduced to Britain 
near the end of the 16th century. It is a hardy 
deciduous shrub; but though an old and not in- 
frequent member of shrubberies, it is by no means 
so generally cultivated as it deserves. Its usual 
height is from 3 to 6 inches; its branches are 
numerous and irregular, and abound near the 
ground as well as toward the top; the bark of 
the older branches is greyish, and that of the 
younger is smooth and dark brown; the leaves 
are pinnated, each consisting of three pairs of 
folioles and a terminating odd one, and they have 
a pleasant green colour, and possess great aggre- 
gate beauty; and the flowers have a yellowish 
colour, are large in proportion to the shrub, ap- 
pear from April till June, and come out on long 
footstalks, and in groups of two or three on each 
footstalk, all along the sides of the branches be- 
side the leaves. “ Beautiful as the leaves are,” 
remarks Marshall, “it is the flowers which con- 
stitute the beauty of this shrub; and indeed of 
all the shrubby tribe, there is none more striking 
or pleasing than this when in full blow. This 
usually happens in May, when it will be covered 
all over with bloom, the shrub itself appearing as 
one large flower divided into many loose spikes.” 
And, says Loudon in his Arboretum, “The min- 
gling of yellow flowers with flower-buds more or 
less red, and the elegant foliage, renders this 
hardy shrub a very desirable one for its beauty.” 
Another recommendation of it is that it fre- 
quently flowers again in autumn. A variety of 
it, of lower growth than the normal plant, is 
known as the dwarf scorpion-senna. — Fifteen 
other species, all more or less hardy, all decidedly 
ornamental, and chiefly natives of countries ad- 
jacent to the Mediterranean, are cultivated in 
British gardens; and some more species are 
known to botanists, but have not yet been intro- 
duced. One of the introduced species, the Cre- 
tan, is a striped-flowered annual; three, with re- 
spectively pink, white, and yellow flowers, are 
herbaceous trailers; one with yellow flowers, and 


two with white flowers, are perennial-rooted | 


herbs; two are yellow-flowered evergreen herbs; 


and the remaining six are yellow-flowered ever- 
green shrubs. 

CORONOPUS. See Pranrarn and Wart-Cruss, 

CORRAA. A genus of beautiful, evergreen, 
Australian shrubs, of the rue tribe. They follow 
the type of the Cape diosmas, and have become 
conspicuous ornaments of almost every good Brit- 
ish greenhouse. The first known species, C. alba, 
was introduced from Australia in 1793; and four 
other species, C. virens, C. speciosa, O. rufa and 
C. pulchella, were introduced before 1825. Two of 
these species carry white flowers, one scarlet flow- 
ers, one green flowers, and one scarlet and green 
flowers; and they vary in height from 3 to 8 feet. 
A more recently introduced species, C. dzcolor, is 
one of the best habited and most beautiful of the 
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whole tribe, Its stem is strong and stocky ; its 
leaves are thick, rough, and very bright ; its tu- 
bular flowers are half bright scarlet and half 
light green, in a similar manner to those of C. 


“speciosa, but are shorter and not so thin; and its 


whole appearance, even when out of flower, is 
not a little handsome. But a race of exquisite 
hybrids have been raised in England, principally 
by Mr. Milner; and these have greatly eclipsed all 
the natural species except C. bzcolor and C. spect- 
osa, and constitute a large proportion of the 
choicest correeas at present in cultivation. One 
of the most imposing of the hybrids is C. longr- 


flora, its leaves are ovate, obtuse, and covered 


on the upper surface with a slight ferruginous 
down; and its flowers are very long, and are 
covered with a similar down to that which is on 
the leaves, and have a delicate rose colour, alto- 
gether untinted with any other hue. Others of 
the fine hybrids and varieties are known as C. 
Milnerii, C. Harrissit, O. grandiflora, C. Cunning- 
ham, C. rosea, O. rosea major, C. quadriformis, 
and C, speciosa major. 

CORROSIVE SUBLIMATE,-—chemically Bz- 
chloride of mercury. A most powerful medicinal 
preparation, acting in even very small quantity 
as a virulent poison. It is prepared by sublim- 
ing a mixture of two equivalents of chloride of 
sodium and one equivalent of bisulphate of per- 
oxide of mercury; these substances producing, 
by mutual change of elements, an equivalent of 
corrosive sublimate and two equivalents of sul- 
phate of soda. Corrosive sublimate is a colour- 
less, semi-transparent, crystalline substance ; it 
has an acrid, burning taste, and leaves upon the 
tongue a nauseous metallic flavour ; it is upwards 
of five times the weight of its own bulk of water ; 
it can be dissolved in twice its weight of boiling 
water, but cannot be dissolved in less than twenty 
times its weight of cold water; and, when taken 
into solution in hot water, it subsides, in the 
process of cooling, into prismatic crystals. It is 
sometimes most advantageously administered, in 
small doses, for farcy in horses; it is often used, 
in solution, as an external application, to cure 
scab and mange, to destroy vermin, and to dis- 
pose deep and refractory ulcers to heal; and it is 
occasionally employed, in very weak solution, to 
remove cloudiness from the eyes of animals. But 
in all cases, especially of internal exhibition, it is 
vastly too active a substance to occupy a place 
among the home-drugs of a farm, and still less 
among the medicaments of a quack; andit ought 
to be known by any but professional persons, only 
that it may be shunned and dreaded in precisely 
the same degree as arsenic. 

CORSELET. See Tuorax. 

CORTEX. See Bark. 

CORYANTHES. A very curious, singularly 


splendid, and recently introduced genus of tropi- 


cal epiphytous plants, of the orchis tribe. The 
spotted species, C. maculata, was brought to Bri- 
tain from Demerara in 1829. Its stem is usually 
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about a foot high; and the parts of its flowers | 


are so curious in form and colouring, and so very 
varied in appearance, that an observer who, for 
the first time, observes them pendant on the 
trunks of trees in their native region, doubts 
whether they are flowers, insects, or birds. “The 
lip is furnished near its base with a yellow cup, 
over which hang two horns constantly distilling 
water into it, and in such abundance as to fill it 
several times; this cup communicates by a nar- 
row channel formed of the inflated margin of 
the lip, with the upper end of the latter; and 
this also is a capacious vessel very much like 
an old helmet, into which the honey that the cup 
cannot contain may run over.” The helmet-like 
vessel has suggested the name Coryanthes, which 
signifies ‘helmet -flower.—A species, fully as 
curious as the preceding, though not so florally 
splendid, C. macrantha, has been introduced from 
the Caraccas. 

CORYCARPUS. A genus of grasses, of the 
fescue tribe. Only one species, the reed-like, C. 
arundinaceus, is known; and this was brought 
from North America about 36 years ago, and 
was called by Michaux Festuca diandra. Its root 
is perennial ; its culm rises to the height of be- 
tween two and three feet; its flowers appear 
from April till July ; and its seeds have a curious, 
helmet-like appearance, and are alluded to in the 
name corycarpus. 

CORYDALIS. <A genus of hardy ornamental 
plants, of the fumitory tribe. The hollow-rooted 
species, Corydalis tuberosa, formerly called /uma- 
ria cava, was introduced to Britain from the 
south of Europe near the close of the 16th cen- 
tury; and it was, for a long time, a favourite as 
an ornamental plant, but was eventually super- 
seded by more showy novelties. Its root is tu- 
berous, large, and hollow in the middle; its stem 
is about six inches high, and does not ramify; a 
single ramose leaf, somewhat like that of the 


common fumitory, but with broader lobes, gar- | 


nishes the bottom of the stem; and its flowers 
are produced in a spike at the top of the stem, 


have a pale purplish colour, and appear from | 
February till May. A variety of this species, C.- 


t. albiflora, has white-coloured flowers, and is 
considerably taller than the normal plant. A 
peculiar alkaline principle, to which the name of 
corydalin has been given, exists in the root of 
Corydalis tuberosa, as a soluble: malate, and can 


be precipitated from its aqueous solution by mag- | 


nesia, and purified by alcohol. 

The yellow corydalis, C. lutea, is a perennial- 
rooted indigenous herb, with a stem about 20 
inches high, and with yellow flowers blooming 
from April till October, occasionally to be seen on 
old walls in England.—The tendrilled species, C. 
claviculata, is a climbing annual plant of British 
thickets, growing to the height of 6 or 8 feet, 
and carrying whitish-yellow flowers in June and 
July.—The bulbous species, C. bulbosa, formerly 
called Fumaria solida, is a beautiful tuberous- 
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rooted, pink-flowered inhabitant of British groves, 
growing 6 or 8 inches high, blooming from Feb- 
ruary till May, and having a large solid root and 
an appearance somewhat like that of the hollow- 
rooted species.—About twenty other species have 
been brought to Britain, principally from Siberia 
and continental Europe; and nearly one-half of 
these are tuberous-rooted, while most of the re- 
mainder are either annuals or biennials. 

CORYLUS. See Nuv-Trez, Hazen, and Fit- 
BERT, 

CORYMB. Such a collection of flowers, in 
natural inflorescence, as produces, from pedun- 
cles of various lengths, a level floral surface like 
that ofan umbel. All the peduncles stand upon 
a common longitudinal axis; but the longest are 
produced farthest down, the shortest are produced 
farthest up, and the others are produced at in- 
termediate distances. A familiar example of a 
corymb occurs in the inflorescence of the moun- 
tain ash. Plants which produce their flowers in 
coryinbs are said to be corymbiferous. 

CORYNEPHORUS. See Crus-Grass. 

CORYPHA. See Fan-Paum. 

CORYZA. Inflammation of the nostrils, and 
mucous, excoriating, fetid, or purulent discharge 
from the nose, unaccompanied by cough, or by 
inflammation of the fauces. It naturally pro- 
duces catarrh, is very frequently accompanied by 
it, and springs from the same causes; yet in cat- 
tle and sheep, it sometimes occurs alone, and it 
should then be promptly met by suitable reme- 
dies to prevent it from running into catarrh. A 
mash at night and two or three doses of cooling 
medicine will generally cure it in a cow or an 
ox. See the article CaTarra. 

COSH. The sheath or empty pod of pease and 
beans, and the husks or chaff of oats and wheat. 

COSMEA. A genus of ornamental plants, of 
the sunflower division of the composite order. 
Hight species were introduced to Britain between 
1798 and 1836; seven of these were from Mexi- 
co, and one from South America; seven are an- 
nuals, and one is a tuberous-rooted perennial ; 
three have respectively pink, purple, and white 
flowers, and four have yellow flowers; all take 
their name of cosmea or “the handsome,” from 
the fine appearance of their flowers; two of the 
annual species, the sulphur-flowered and the 
small-flowered, combine hardiness with beauty, 
and three are placed by some botanists in the 
elegant genus coreopsis. A more recently intro- 
duced species, Cosmea tenuifolra, carries lilac-col- 
oured flowers, and now figures in the catalogues 
of the seedsmen. 

COSSART, or Cossut. A lamb, a calf, or a foal 
which is abandoned by its dam before it can shift 
for itself, or which, in consequence of belonging 
to a twin or triad birth, cannot receive such a por- 
tion of her care as is necessary for its nurturement. 

COSTA. See Riss. 

COSTIVENESS. An undue retention of the 
feeces in animals, or a morbid and comparatively 
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inactive state of the intestinal canal. Occasional 
instances of this disease, as distinguished from 
habitual ones, are more properly designated con- 
stipation. Some of the causes of constipation in 
horses are violent and hard exercise, especially in 
hot weather, a long course of comparative inac- 
tivity in ordinary weather, and the prolonged 
use of hard meat without grass or other cleansing 
diet. The proper treatment of constipation in 
horses, Blaine pronounces to be, “ First, back 
rake; next, throw up a laxative clyster; and 
then proceed to give a purgative by the mouth, 
milder or stronger according to circumstances.” 

But the treatment of constipation in cattle, 
in consequence of the long and elaborate course 
of digestion which intervenes between the mouth 
and the seat of the disorder, is much more diffi- 
cult. The best method seems to be to adminis- 
ter Epsom salts in a series of moderate or mini- 
mum doses, and in combination with aromatics 
or cordials, such as ginger and caraway, giving 
a& minimum quantity of the stimulant with the 
first dose, and increasing the quantity with the 
second dose or with subsequent doses according 
to the exigencies of the case. Constipation in a 
cow has been known to continue unrelaxed dur- 
ing eight days; and it ought, in every instance, 
to be attacked with judicious dose after dose till 
it gives way. Mr. Youatt very wisely remarks, 
in reference to the necessity for using cordials in 
cases of obstinate constipation in cattle: “ There 
is something in the structure of cattle which 
renders certain medical rules and principles alto- 
gether inapplicable, and which, in defiance of 
all fever, occasionally compels us to mingle strange 
doses of aromatics and stimulants with the very 
means by which we are endeavouring to subdue 
inflammation.” 

Constipation, occasioned by coagulation of 
milk in the abomasum, and by the consequent 
distension and obstruction of that stomach, some- 
times occurs in calves of a few days old; and, 
though this is often incurable, it may, in many 
instances, be cured by means of successive doses 
of hot solution of Epsom salts administered with 
the stomach-pump,—the first dose consisting of 
two ounces of the salts in two or three quarts of 


warm water, and the subsequent doses consisting | 
each of one ounce of the salts and two quarts of 


warm water, and being administered at intervals 
of six hours till the constipation gives way. But 
prevention is far more important than cure, and 
may easily be effected by not allowing the calves 
to suck too much milk at a time, or to suck a 
cow whose milk is somewhat old, or to feed upon 
the indiscriminate or promiscuous new milk of 
the dairy.—Constipation, caused by a rapid or 
sudden change from such fluid and emollient 
food as gruel to such hard, dry, and stimulating 
food as hay, sometimes occurs in calves of two 
or three months old; and, in this case, it is at- 
tended by an overworking and overloading of 
the manyplies with the hard fibrous food, and 
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by a consequent stoppage of the process of rumi-| proper to give such horses, at all convenient 


nation, and is not a little dangerous. The cure 
in this instance, as in the former—when any cure 
can be effected—is to administer solutions of 
Epsom salts by means of the stomach-pump,—the 
first dose to consist of four ounces of the salts in 
a gallon of warm water. 

Constipation not unfrequently occurs among 
lambs and young sheep; and as it either impels 
them into fever or indicates them to be already 
fevered, it ought to be promptly and energetically 
attacked. Yet mere ineffectual straining of the 
animals to effect evacuation may indicate the 
very opposite disorder, or at least may be occa- 
sioned by such a clotting and adherence of the 
tail about the orifice of the rectum as to consti- 
tute mere external and mechanical obstruction. 
But when real constipation exists, and is shown, 
by the heaving of the flanks, the heat of the 
mouth, and the general restlessness of the sys- 
tem, to be accompanied with fever, blood should 
be let, purging should be induced, and the patient 
should be removed to green, tender, young, and 
succulent pasture. The means of inducing purg- 
ing are similar to those for cows and calves; and 
each dose may consist of two ounces of Epsom 
salts, either a little ginger or two drachms of 
powdered caraway, and a sufficient quantity of 
warm water for perfectly free solution. 

Habitual costiveness characterizes some horses, 
and is caused either by a defective secretion of 
the intestinal fluid, or by an excessive absorption 
of the liquid ingredients of the fsecal mass, by 
morbid action upon either quantity or quality in 
the secretion of the bile, or by the excessive or 
constant use of beans or of any other dry and 
heating food. Whatever be the cause, any at- 
tempt to reduce or mitigate habitual costiveness 
by means of purgatives would only increase the 
evil; when morbid action in the secretion of the 
bile is the cause, the treatment must be the 
same as for jaundice; when the excessive use of 
dry food is the cause, occasional bran mashes may 
be given; and when the cause is wrong action 
in the bowels themselves, or is general or not re- 
cognizable, carrots may be given in winter, and 
green food in summer. But habitual costiveness 
may frequently exist in horses without detriment 
to their health, or at least may be of such a na- 
ture as to require only occasional and very par- 
tial correction. “ This disorder,” says Gibson, 
“is not easily removed ; nor is it often necessary 
to bring such horses into a contrary habit; for 
where this is natural, it may proceed from a more 
than ordinary strength and rigidity in the small 
fibres of the stomach and guts, which makes 
them digest their aliment well, and retain their 
excrements longer; and when such a habit can 
be kept within very proper medium, the horse 
will continue in strength and vigour, without 
any inconvenience ; and it is observable that 
| these horses are, for the most part, able to en- 
dure great fatigue and labour. However, it is 
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times, an opening diet.” 

COSTMARY,—botanically Balsamita. A genus 
of balsamically fragrant plants, of the chamomile 
division of the composite order. The common 
species, Balsamita vulgaris, is a native of Italy 
and the south of France, and was introduced to 
Britain soon after the middle of the 16th century. 
It is a hardy, perennial-rooted herb, and was 
formerly much cultivated, in kitchen gardens, 
for both culinary and medicinal purposes. Its 
roots are hard, fleshy, and creeping; its stems 
are branchy and about a yard high; its radical 
leaves are oval, greyish, serrated, about 3 inches 
long and 14 inch broad, and grow on long foot- 
stalks; its stem leaves are similarly shaped to 
the radical leaves, but are smaller and sessile; 
and its flowers have a deep yellow colour, and 
are produced in loose corymbs at the top of the 
stems, and appear in August and September. 
The whole plant is softly and agreeably fragrant. 
Four other species, but all of far less interest 
than the common sort, may occasionally be seen 
in British gardens. The whole genus is very 
nearly allied to the tansies. 

COSTUS. A genus of ornamental, tropical, 
evergreen, herbaceous plants, of the ginger tribe. 
The Arabian species, C. arabicus, is a native of 
both Indies, and was introduced to Britain about 
the middle of last century. Its root is fleshy, 
jointed, and medicinal, like that of ginger; its 
stems are numerous, round, tapering, herbaceous, 
and about two feet high; its leaves are smooth 
and oblong, and embrace the stems like those of 
reeds; its club or bract of flowers rises from 
among the stems, is two inches long, about as 
thick as a man’s finger, and blunt at the top, and 
consists of leafy scales, out of which the flowers 
are produced ; and each flower consists of one 
thin white petal, and seldom continues unwith- 
ered for a longer period than oneday. This plant, 
as cultivated in our hothouses, has a wide and 
uncertain range of time of bloom, extending from 
summer, through autumn, to a late period in 
winter. Its root is pleasantly fragrant and 
somewhat pungent; and is used, in India, as a 
valuable remedy in certain stages of typhus fever, 
and combinedly with other medicines as a sto- 
machic. About a dozen other species have been 
introduced from the tropical regions of Asia, 
Africa, and South America; and several more 
dre known to botanists. 

COTONEASTER. A genus of ornamental 
shrubs, of the rosaceous-flowered tribe. The 
common species, Cotoneaster vulgaris, formerly 
called Mespilus cotoneaster, may be found wild on 
some of the chalky cliffs of Wales, and is a na- 
tive of Ararat, of the Pyrenees, and of many of 
the cold parts of continental Europe. It is closely 
allied to the medlar and the hawthorn genera, 
and has often been popularly termed the dwarf 


quince. Its stem attains a height of about 4 or 


5 feet; its branches are few, smooth, and of a 
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reddish-purple colour ; its leaves are oval, entire, 
very shortly petiolate, and deciduous; its flowers 
are produced in twos and threes from the sides 
of the branches,—and they are small and of a 
pinkish-purple colour, and bloom from May till 
July; and its fruit is spherical and of a bright 
red colour. But three quite distinct varieties 
are in cultivation,—the red-fruited, the dark- 
fruited, and the depressed, — C. v. erythrocarpa, 
C. v. melanocarpa, and C. v. depressa,—the last an 
import from Sweden.—Two other species have 
the same height, the same deciduous habit, and 
the same general character as the common spe- 
cies,—the loose-flowered, C. laxiflora, introduced 
to Britain in 1826, and sometimes regarded as a 
mere variety of C. vulgaris,—and the woolly, 
C. tomentosa, brought from Switzerland a little 
after the middle of last century, and regarded by 
numerous botanists as a species of medlar. 

The small-leaved species, C. microphylla, is an 
evergreen undershrub or ligneous trailer,—one 
of the most curious and beautiful in the whole of 
the great horticultural collections; and though 
introduced to Britain from Nepaul so late as 1824, 
it is already a well-known favourite, and in com- 
| paratively extensive cultivation. It is clothed 
with a glossy deep green foliage, which retain all 
their freshness and beauty amidst the most rigor- 
ous frost ; and its flowers have a snowy-white col- 
our, and bloom in May and June,—and they seem, 
while reposing on their rich couch of shining 
green, to resemble diamonds strewn on a bed of 
emerald. Its remarkably trailing habit enables 
it to adorn rockwork and spread an opulently 
ornamental covering over spots of rubbish and 


pieces of prostrate wall which no other elegant | 


evergreen shrub can accomplish; and an extra- 


ordinary and powerful habit which it has been. 


discovered to possess of pushing its shoots out- 
ward and upward in the direction of the north, 
gives it adaptations of a still more singular kind. 
Mr. Murray of the Glasgow Botanic Garden men- 
tions a plant of it which grew over a south wall, 
and carried a full complement of both large and 
small branches to the top, without the aid of any 
sort of fastening ; and Mr. Sim of Footscray in- 
stances a bush of it which, while it had not grown 
to the southward, would have extended upwards 
of 20 feet in a northerly direction had not its 
progress been arrested by the intervention of a 
walk. The peculiar flaveur which indicates the 
presence of prussic acid in drupaceous plants, is 
so strong in the small-leaved coteneaster, that a 
botanist who had never seen the plant in flower 
might be induced from the smell to pronounce 
it a prunus; yet the tribe to which the plant 
belongs have the reputation of secreting only the 
malic acid.—Two other species ef cotoneaster, 
C. rotundifolia and C. buxifolia, are so nearly 
akin to C. microphylla, in coriaceousness of ever- 
green leaves, in prostrate and trailing habit of 
branches, and in other interesting characters, 
that they might almost be regarded as mere 
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varieties. But four other species, the frigid, the 
related, the elliptic, and the acuminate, are tall 
shrubs of from 9 to 18 feet in height, and have, 
for the most part, a sort of medium habit between 
deciduous and evergreen. 

COTSWOLD SHEEP. See Suuzp. 

COTTAGE. Asmall dwelling-house. But the 
word small is comparative; and while one cot- 
tage may be but a grade superior to a hut, an- 
other may be but a grade inferior to a mansion. 
All cottages, though almost innumerably varied 
in gradation, are reducible to two great classes, 
the ornate and the plain,—the former suited to 
the upper and the middle ranks of society, and 
the latter adapted to operatives and peasantry. 
Cottages of the former class are frequently de- 
signated cottages ornées, and may, according to 
their design or style, be subdivided into ten 
groups,—the suburban cottage, the English rural 
cottage, the pointed or Tudor cottage, the orna- 
mental farm-house, the cottage villa in the brack- 
etted mode, the irregular, Italian, bracketted villa, 
the irregular old English cottage, the Italian 
villa, the Tuscan villa, and the pointed or Gothic 
villa. But—with the exception of the ornamen- 
tal farm-house, which may be noticed in our 
article on Farm-Buinpines — these structures 
are scarcely proper subjects of discussion for 
our work ; and besides they are discussed at full 
length, professionally, and in the order in which 
we have grouped them, in a recent publication 


of no great size and of easy access, ‘ Downing’s | 


Cottage Residences.’ 

Cottages for town and country operatives, and 
particularly for farm labourers and small agri- 
cultural tenants, have, within the last twenty 
years, been very greatly improved in many parts 


of Great Britain, and particularly throughout | 


the lowlands of Scotland. Almost all cottages of 
this exceedingly numerous and important class, 
were at one time constructed on principles of 


sheer sordid economy, with very little regard to | 


the health or comfort of their occupants, and 
with no regard whatever to their self-respect and 
to the proper tone of their moral feelings. But 
a great and happy change has taken place. Mul- 


_titudes of landlords and farmers have become 


enlightened and patriotic enough to identify 
their own interests, with the domestic enjoy- 
ments, the former of their tenantry and the lat- 
ter of their labourers; and they have concurred 
in exertion to elevate the character of the peo- 
ple’s homes, and, through this, to improve the 
character of the people’s principles. The High- 
land Society, too, has strenuously exerted the 
whole of its powerful influence to produce a 
general, skilful, and rapid improvement, and, in 
particular, they appointed committees of inquiry, 
diffused the best information, gave publicity to 
some fine examples of cottage-building by land- 
lords, offered many premiums throughout small 
districts of the country, and procured and pub- 
lished the best professional specifications for 


a 
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erecting good agricultural cottages. Hither to 
give a narrative of the improvements which have 
been effected, or to sketch a view of the present 
condition of cottages throughout Britain, or to 
describe model plans of a few good individual 
structures, would far outrun the limits within 
which we feel obliged to restrain this subject ; 
and we shall merely give a curtailed statement 
of the general specifications in a prize essay by 
Mr. George Smith, published in No. 24 of the 
Highland Society’s Transactions, and refer any 
of our readers who desire further information to 
that essay itself, and to other excellent papers in 
the 44th and 52d Nos. of these Transactions, in 
the 49th No. of the Quarterly Journal of Agri- 
culture, in the 4th vol. of the communications to 
the Board of Agriculture, and in the 4th and 5th 
vols. of the Journal of the Royal Agricultural 
Society of England. 

Mr. Smith’s specifications apply altogether or 
very nearly to good cottages of all possible sorts 
in stone districts; yet we may briefly indicate 
the precise plans and the estimated cost of 
cottages, which they were expressly written to 
illustrate. The estimate of expense takes the 
stones at prime cost, and assumes the builder to 
afford all materials and workmanship, but to have 
these carted free of expense to the site. First is 
a single cottage, to cost £70; second, a single 
cottage, £75; third, asingle cottage, £83; fourth, 
a double cottage, £130; fifth, a double cottage, 
£136; sixth, a double cottage, £160; seventh, a 
combined cottage for four families, £252; and, 
eighth, a combined cottage for six families, £330. 
The first single cottage has a kitchen and a room, 
each 16 feet by 12 ; a space of 44 feet between these 
for beds and lobby; a scullery and a closet in a 
lean-to behind; and a cellar and other conveni- 
ences at the rear of the scullery. The second 
single cottage has a kitchen and a room, each 16 
feet by 114; a lobby and a large bed-closet be- 
tween the kitchen and the room; a scullery off 
the end, and a light bed-closet off the middle of 
the kitchen; a narrow stair behind the bed- 
closet, leading to a loft over the whole; wall- 
presses in both the kitchen and the room ; and 
cellar and other conveniences at the east end of 
the house. The third single cottage has a porch, 
an irregular plan, a sort of picturesque outline, 
and a convenient and comfortable interior, and 
might suit well for a gate-lodge or a gardener’s 
house on a property whose mansion is in the old 
English style. The first double cottage has two 
porches in the middle of the front, placed back 
to back; and each of its two dwellings has a 
kitchen of 16 feet by 12, a scullery and a pantry 
in a lean-to behind, a cellar and other conveni- 
ences in the rear, and a room of 16 feet by 11, 
with wall closets in inside walls. The second 
double cottage has porches at the ends and an 
overhanging pavilion roof; and each of its dwell- 
ings has a tool-house behind the porch, a kitchen 
of 16 feet by 13, a room of 16 feet by 11, a pantry 
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and a cellar, a back-scullery fitted with boiler, 
water-pipe, and sink, and exteriorly a pig-house 
and a poultry-house, with yards and other con- 
veniences. The third double cottage has a hand- 
some elevation, and a general outline like that 
of a large single cottage; and each of its dwell- 
ings has a compact and convenient arrangement, 
comprises three apartments, with closet, scullery, 
pantry, cellar, and other accommodations, and 
has a bed-room over the centre, and a loft over 
the kitchen. The combined cottage for four 
families consists of a centre and two wings; each 
wing is a dwelling-house, with a kitchen of 16 
feet by 12, a room of the same size, wall-presses, 
space for beds between the kitchen and the 
room, an interior scullery, and exterior cellar and 
other conveniences; and each half of the central 
compartment is also a separate dwelling-house, 
with a kitchen of 17 feet by 12, a back scullery, 
a room of 12 feet by 105, a pantry in the lobby, 
and exteriorly a yard, a cellar, and other con- 
veniences; and two of the four dwellings have 
pig-houses, two have poultry-houses, and the 
four have combinedly a cow-house. 

In digging and levelling for the erection of any 
of the cottages, the whole area is made uniform, 
and the trenches are excavated to the depth of 
2% feet below the floor-level, and made 3} feet 
wide. The foundation-course is laid three feet 
broad, with large flat-bedded stones; the walls 
are brought in to the breadth of two feet by an 
offset at each side; the whole walls are built of 
prime rubble stones, laid on their natural bed, 
with properly prepared mortar; the division- 
walls of the double cottages are carried close up 
to the slates; the base-course, the corners, the 
rebates, the soles and lintels of doors and win- 
dows, the chimney-tops, the door-steps, and all 
projections, are executed with neatly broached 


ashlar; and the corners are broached to the | 


breadth of six inches on each face, and back- 
checked half an inch for harling. All the ground 
floors are formed of dressed flags, neatly squared 
and jointed, and laid on a level stratum of lime 
riddlings and dry stone shivers. The jambs, lin- 
tels, and hearths of the fire-places are formed of 
polished stone. A dwarf wall, 12 inches thick, is 
built across, under each of the floored rooms, for 
supporting the sleeper joists; and four iron- 
grated openings, each 8 inches square, are made 
in the base-course round the floored rooms, for 
the circulation of air under the flooring. All the 
doors and windows have safe lintels, of one inch 
in thickness to every foot in length, and have at 
least nine inches of solid hold of the walls at each 
end, ‘The scantling for the ties and rafters of 
the roof is not less than 6} inches broad and 2} 
thick, and is formed out of Baltic white wood 
battens; the cupples are set at the distances of 18 
inches, on level wall plates, 7 inches by 13 inch ; 
the joists of the floored rooms are 7 inches broad 
and 24 thick, and are placed at distances of 
18 inches, and floored over with grooved and 
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tongued Dram timber 13 inch thick; and the 
partition-standards are 4 inches broad and 2 thick, 
and are placed at distances of 16 inches, and, as 
well as all the ceilings, covered over with the 
best Baltic split lath. The outside doors are 
made of 13 inch ploughed, tongued, and beaded 
deal, and have each on its back three cross-bars, 
8 inches broad, of one inch thick deal; and all 
are hung with strong cross-tailed hinges, and 
mounted with strong stock-locks and iron lift- 
ing-latches. The window-sashes are framed two 
inches thick, with # inch astragals, and glazed 
with 3d crown glass. The roofs are covered with 
close-jointed ? inch sarking, and slated with good 
slates from the nearest slate-quarry or slate-mar- 
ket; and the ridges and flanks are covered with 
lead, 12 inches broad, and of 5 pounds to the su- 
perficial foot. All the walls, ceilings, and parti- 
tions are finished with two coats of good plaster 
lime; and all the windows and outside-doors re- 
ceive three coats of the best oil paint. The minor 
details of the interior, and all the details of the 
outhouses, are furnished in a neat and substan- 
tial manner, in full keeping with the character 
of the general masonry and carpentry. 

COTTAGE ALLOTMENTS. See Attorment 
SysTEem, 

COTTAGE ECONOMY. The prudent, thrifty, 


| and effective management of the domestic affairs, 
_ and particularly of the household expenses, of a 


peasant’s family. Cobbett’s well-known tract on 
this subject has been antiquated by the progres- 
sion of society; but an excellent paper, compiled 
by French Burke, Esq., from essays submitted to 
the Royal English Agricultural Society of Eng- 
land, was published in the third volume of that 
Society’s Journal, and a cheap, minute, compre- 
hensive, and exceedingly good manual, under the 
title of ‘The Working Man’s Wife,’ was recently 
published by the London Religious Tract Society. 
“To use without waste the food which Provi- 
dence supplies for the wants of man,” remarks 
Mr. Burke, “is of the greatest importance to 
those who have but little to spend ; and nothing 
so completely disarms the stings of poverty as 
the means of rendering a scanty pittance capable 
of producing a comfortable meal. If, therefore, 
by teaching them a little of simple cookery, it 
can be occasionally so changed as to make it 
somewhat more savoury at the same cost, there 
can be little doubt that it would materially add 
to their comforts, and then attach them still 
more to their homes.” Ample instructions on 
this point, and on others also of far higher impor- 
tance, are contained in the Tract Society’s man- 
ual; and a copy of the book may be had for a 
shilling. Many valuable hints, though somewhat 
diffusive and suited more to the peasantry of 
Ireland than to those of Britain, occur likewise 


in some of the tracts and pamphlets of Martin 


Doyle. See the article Farm-Servanrs. 
COTTAGE GARDENING. A small piece of 
garden ground affords a cottager useful employ- 
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ment during his hours of leisure, enables him to 
add greatly to his resources and his domestic 
comfort, and indirectly but powerfully improves 
his moral character, and heightens the tone of 
his healthy feeling of independence. But it ought 
not merely to be possessed by him, but wisely 
managed, and kept in skilful cultivation. Many 
cottage gardens are kept in a condition only a 
degree or two better than savage, indicating 
total ignorance of all true principles of cultiva- 
tion, and displaying a barbarous indifference, not 
only to taste and beauty, but to the most com- 


mon tidiness and order; and these, so far from | 


really benefitting their owners, encourage their 
miserable habits, incite them to disregard or con- 
temn improvement, and exert a malign influence 
upon the taste and progress of the surrounding 
community. Ill kept cottage gardens, in fact, 
sustain exactly the same relation to the princi- 
ples and arts of cultivation, which filthy, irregu- 
lar, ill-managed houses do to the principles and 
arts of domestic economy. 

The land of a cottage garden may, from being 
situated on the lowest dip of the surrounding 
surface, or from the comparative sponginess of its 
soil, or from the retentiveness of its subsoil, or 
from the overflowings upon it of some land-spring, 
be too wet for the successful cultivation of kit- 


chen vegetables; and, in every such instance, it | 
ought to be promptly and thoroughly drained. 


But, in even the worst case, the digging of a 
ditch round the outside, and the forming of 
either an outlet or “a swallow” at the lowest 
corner, will be sufficient. When the garden ad- 
joins a public road, or a waste, or a common 
field, it ought to be protected by a good hedge or 
by a ditch and hedge, or by a deep ditch and 
paling ; but if it be an allotment piece, it ought 
not to be separated from adjacent pieces by more 
than a footpath, or other simple boundary line ; 
for unless hedges are quite necessary for protec- 
tion, they serve as retreats for slugs and mis- 
chievous insects. All timber and ornamental 
trees, particularly poplars, ash-trees, willows, 
alders, birches, and mountain-ashes, when grow- 
ing in the hedge-rows or upon the margin of cot- 
tage gardens, are excessive intruders, and make 
fearful curtailments upon the amount of useful 
crops which might be raised. Unless a kitchen- 
garden, whether old enclosure or new allotment, 
have been quite recently trenched, a new tenant 
should resolve to trench it piece by piece till, 
within as short a period as his convenience will 
allow, the whole of it obtain a new surface. 
Trenching is indispensable for deep-rooting plants, 
and serviceable to the most shallow-rooting ones ; 
it deepens the soil, and facilitates the perform- 
ance of all future operations; it buries weeds 
and sickly mould, and converts a useless or nox- 
ious surface into a useful, root-feeding substra- 


tum; and it secures a greatly improved circula- 


tion of both air and moisture, and averts many 
bad effects both of excessive rain and excessive 


SESS 


| or decomposition. 
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drought. If the soil be very clayey, it ought, as | profitable reception of the potato sets, in spring. 


speedily as convenience and opportunities will 
permit, to be improved by intermixture of sand 
and fine gravel; if very sandy, by intermixture 
of clay; and if boggy or very fibrous, by the in- 
termixture of marls and calcareous gravels. 

Frequent applications of manure, in some cir- 
cumstances as intermixtures, in others as top- 
dressings, and in others as stimulating waterings, 
are essential to the free and constant fertility of 
even the richest garden land. A cottager who 
keeps a cow or a pig, should make the utmost of 
his advantageous circumstances, by procuring 
abundance of ferns, road-side grasses, and other 
litter, and by not allowing a drop of the liquid 
matters of the cow-house or the piggery to es- 
cape; and one who has neither a cow nor a pig 
should have a hollow pit in a convenient situa- 
tion for receiving all drainage from his cottage 
and all refuse from his garden, and should add to 
the contents of that pit all sorts of ashes, marl, 
lime-rubbish, soot, road-sweepings, and cattle- 
droppings on lawns, or droppings which he can 
conveniently obtain, and should once or twice, or 
oftener if necessary, stir or turn over the whole 
to promote the requisite degree of incorporation 
Liquid manure, or the drain- 
age of a dunghill, diluted if necessary with water, 
is the most effective for cabbages and borecoles, 
either in the seed-bed or after transplantation ; 
and a cesspool may, in many a small holding, be 
very advantageously sunk for the purpose of col- 
lecting and retaining this substance. 

The proportion of crops to one another and to 
the whole garden demands the close considera- 
tion of every occupier of a cottage garden, and 


' ought to be regulated by the real wants and the 


judicious tastes of his family. The crop which 
remains longest in use, and yields the largest 
return, and is averagely of most service to a 
household,—in other words, the potato crop— 
will command the largest share of the ground ; 
and other crops, such as cabbages, borecoles, sa- 
voys, carrots, parsnips, turnips, beans, kidney- 
beans, onions, leeks, potherbs, pease, salad-herbs, 
and a few flowering-plants, will occur in a de- 
scending series of prominence, as nearly as pos- 
sible in the degree of their comparative value to 
the family, or very nearly in the order in which 
we have named them. Assuming a garden to 
have an area of half a rood or 20 perches, to be- 
long to a man who has a wife and three or four 
children, to be disposed in a rectangle of 38 yards 
by 16, and to come into the possession of the 
tenant at Michaelmas, a rough model sketch may 
be given of its distribution, which will serve in 
some degree to direct the distribution of gardens 
of other sizes, or belonging to cottiers in other cir- 
cumstances. One half of the garden, measured 
from one end to the middle, must be marked off 
for potatoes, and should be either trenched or 
well dug during winter, in order to be thoroughly 
mellowed and otherwise prepared for the most 


Seven yards of the length, measured from the 
middle of the garden or end of the potato plot, 
should, as speedily as possible after the tenant’s 
taking possession, be dug and planted with bore- 
coles or some other variety of cabbage; and 
about the middle of January, when the second, 
the fourth, the sixth, and the eighth rows of the 
young cabbage may be supposed to have been 
used, the spaces where these rows stood should be 
pointed over with the spade, and planted with 
long-podded beans at distances of 4 inches. Nine 
of the remaining twelve yards may be disposed 
in four parallel beds, all to be cropped in March 
and April,—the first with parsnips, the second 
with carrots, the third with onions and leeks, and 
the fourth with radishes, lettuces, cabbage-seeds, 
early Dutch turnips, and a few potherbs, rhubarb, 
salad-herbs, and flowering-plants. Some other 
crops, such as pease and scarlet runners, can be 
inserted in interstices occasioned by the progres- 
sive use of cabbages, beans, and carrots; and not 
a few others, which are sometimes cultivated in 
small gardens, such as cauliflower, broccoli, celery, 
artichokes, pumpkins, and a dozen or so more, 
are quite unsuited to the economy and the frugal 
tastes of a well-conducted cottier family. 

A most important element in the cultivation 
of all land is to maintain a constant and judici- 
ous rotation of cropping; and though this can- 
not be so easily and so steadily kept in play ina 
cottage garden as upon a farm, it must be sedu- 
lously observed, and is absolutely indispensable 
to the obtaining of full returns, and to the main- 
taining of prolonged fertility. In the second 
year, with the exception of the three-yard mis- 
cellaneous border of seed-beds, herbs, flowering- 
plants and other small matters, all the half of the 
garden which had no potatoes in the first year 
may be cropped with potatoes, and the part 
which was occupied in the first year with pota- 
toes may be distributed into beds and sections 
for cabbages, beans, parsnips, carrots, and onions, 
—the cabbages and beans being placed next to 
the potatoes. In the third year, the potatoes 
may occupy the middle of the garden, and the 
cabbages and beans may occupy the quarter fur- 
ther removed from the miscellaneous border. In 
the fourth year, the potatoes may occupy their 
original position; and the cabbages and beans 
may be placed next to the miscellaneous border, 
—the several small crops of that border having 
meanwhile been made to change places within its 
own limits. In subsequent years, similar changes 
of place among the principal crops may follow 
one another; and at comparatively remote in- 
tervals, cleansing and most remunerating crops 
of wheat or barley may be grown as substitutes 
for the potatoes, or even, on a rare occasion, for 
all the crops except the very smallest. 

“There is one circumstance,” to quote from a 
very long and excellent paper by Mr. Main, in 
the Journal of the Royal Agricultural Society, — 
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to which we have been largely indebted in the 
drawing up of the present article—“ There is one 
circumstance which every manager of a garden, 
especially those who are confined to a limited 
spot of ground, should ever be well aware of; 
| and that is the practicability of having a con- 
stantly recurring succession of crops on the same 
piece of ground. This is a practice which farm 
or rural labourers in general are but little ac- 
quainted with; though, when judiciously plan- 
ned and executed, it is of the greatest advantage. 
Mixed crops are allowable in cottage gardening ; 
for instance, a sprinkling of radish and coss-let- 
tuce may be sown with the onions; and when 
the radish and lettuce are drawn, being ready for 
use, the onions suffer no injury. Broad beans 
are sometimes planted at the same time and in 
the same drill with potatoes, and without any 
very visible damage to the latter crop. But in 
order to keep the ground in full employment, all 
the crops, that is the standing crops, must be 
sown or planted in drills or rows, with the inten- 
tion that, before the first crop is off, another shall 
be put in the intermediate spaces to follow in 
succession. This is quite practicable with all the 
cabbage tribe, or with any other kind of vege- 
table which may be used in any stage of their 
growth. Of this description are the cabbage, 
savoy, onion, lettuce, &c.; and when such are 
planted alternately with others, which must 
stand to acquire full perfection, the first may be 
used out of the way as soon as they press injuri- 
ously upon the second. In this way, many more 
useful vegetables may be raised on a given por- 
tion of land than by the old-fashioned custom of 
sowing broadcast, only one patch of each of the 
common sorts occupying the ground for the whole 
summer. Hven the onion ground may be planted 
with cabbages just before the former are fit to 
pull, which plants, whether savoys or common 
| cabbage, become fine useful stuff before Christ- 
mas. This constant routine of cropping and re- 
cropping may be considered as out of the power 
of a day-labourer to perform; but, whether he 
may have time or not, it is highly proper that he 
should be made acquainted with every practical 

matter which he may endeavour to turn to his 
| advantage.” 

Both the general principles of cultivation, and 
_ the special principles applicable to each parti- 
cular crop, are abundantly taught in other parts 
of our work; yet two or three rules, so modified 
as to have a.very special bearing upon the man- 
agement of the cottage garden, may here be 
stated. ‘The soil ought to be worked with either 
spade or hoe, only when in a dry or nearly dry 
condition, and never when drenched with rain, 
or otherwise full of moisture. The seeds of beans 
should be dibbled into the ground, and the seeds 
of onions made firm in the soil by treading with 
the feet after they are sown, for both beans and 
onions form the -most vigorous young roots in 
firm soil; but all other seeds should be sown in 
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thoroughly pulverized and pretty dry soil, and 
allowed to strike root in as loose and friable a 
texture of it as can be produced. Unless when 
the surface to be sown or planted is partly occu- 
pied with growing crops, every sowing or trans- 
planting should be made in recently-digged and 
quite freshly stirred soil; and even on pre-occu- 
pied ground, the portions to be sown or planted 
ought, immediately before sowing, to be stirred 
to the utmost extent compatible with the inter- 
ests of the growing crop. All perennial weeds 
ought to be carefully eradicated; and all annual. 
weeds destroyed before they come into flower. 
All coarse herbage of grasses or weeds collected 
into the compost heap ought to be hurried into 
fermentation by repeated turnings, and should not 
be spread upon the soil till they are in a suffi- 
ciently advanced state of decomposition to afford 
security against their seeds germinating, and 
producing a crop of weeds. Small seed-beds of 
different varieties of cabbage, and perhaps of let- 
tuce, or of any similar plant, should be kept up 
to afford a constant supply of seedlings for filling 
up every yard of ground as it becomes vacant. 
Any attempt to cultivate fruit-trees in a cottage 
garden is absurd; but a row of gooseberry bush- 
es, interspersed with two or three white or red 
currant bushes, and arranged along the foot of 
the garden, is not amiss.—Quarterly Journal of 
Agriculture—Journal of the Royal Agricultural 
Society — Sir John Sinclair's General Report of 
Scotland. Martin Doyle's Works.—Cobbett—Mawe. 
—Johnson.— Miller. 

COTTAGE HUSBANDRY. Hither the cottier 
cultivation of garden or allotment plots, vary- 
ing in size from two perches to two acres, but 
usually ranging between half a rood and two 
roods, or the agricultural cultivation of regularly 
appointed farms of very small extent, usually 
ranging between five and ten acres. The former 
is the kind of cottage husbandry which prevails 
in Britain, and will be found fully discussed in 
our articles Annorment System, Cottage GaR- 
DENING, and Spapr Huspanpry. ‘The latter pre- 
vails in Ireland, and, so far as it is sound in 
practice, or manageable on principles of true 
economy, is discussed concurrently with British 
husbandry throughout the numerous agricultural 
articles of our work. The defects and peculiari- 
ties of Irish husbandry exist rather in the low 
moral condition and comparative agricultural 
ignorance of the people, than in the smallness of 
their farms, and might easily be made to dis- 
appear without any reference whatever to sup- 
posed difference of either status or resource hbe- 
tween the peasant-farmer who occupies a cottage 
upon six acres and the gentleman-farmer who 
occupies a fine villa upon a thousand acres. The 
following report by Mr. Nicholl upon the condi- 
tion and practices of the peasant farmers of Bel- 
gium will throw more light upon the subject of 
Irish cottage husbandry than a whole volume of 
speculation and advice :— 


el 
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“In the greater part of the flat country of 
Belgium, the soil is light and sandy, and easily 
worked ; but its productive powers are certainly 
inferior to the general soil of Ireland, and the 
climate does not appear to be superior. To the 
soil and the climate, therefore, the Belgian does not 
owe his superiority in comfort and position over 
the Irish cultivator. The difference is rather to 
be sought for in the system of cultivation pur- 
sued by the small farmers of Belgium, and in the 
habits of economy and forethought of the people. 
The cultivation of the small farms in Belgium 
differs from the Jrish,—first, in the quantity of 
stall-fed stock which is kept, and by which a sup- 
ply of manure is regularly secured,—second, in 
the strict attention paid to the collection of man- 
ure, which is skilfully managed,—third, by the 
adoption of a system of rotation of five, six, or 
seven successive crops, even on the smallest farms, 
which is in striking contrast with the plan of 


| eropping and fallowing the land prevalent in Ire- 


land. 

“In the farms of six acres, we found no plough, 
horse, or cart; the only agricultural implement, 
besides the spade and wheel-barrow, which we 
observed, was a light wooden harrow, which might 
be dragged by hand. The farmer had no assist- 
ance besides that of his wife and children, ex- 
cepting sometimes for a short period in the har- 
vest, when we found he occasionally hired a 
labourer at a franc (tenpence) per day. The whole 
of the land is dug with a spade, and trenched 
very deep; but if the soil is light, the labour of 
digging is not great. The stock on the small 
farm which we examined consisted of a couple of 
cows, a calf or two, one or two pigs, sometimes a 
goat or two, and some poultry. The cows are 
altogether stall-fed, on straw, turnips, clover, rye, 
vetches, carrots, potatoes, and a kind of soup 
made by boiling of potatoes, beans, pease, bran, 
cut hay, &c., into one mass, and which, being 
given to the cattle warm, is said to be very whole- 
some, and to promote the secretion of milk. In 
some districts, the grains of the breweries and dis- 
tilleries are used for the cattle; and the failure 
of the Belgian distilleries has been: reckoned a 
calamity to the agriculture of the country, on 
account of the loss of the supply of manure which 
was produced by the cattle fed in the stalls of 
these establishments. | 

“The success of the Belgian farmer depends 
mainly upon the number of cattle which he can 
maintain by the produce of his land, the general 
lightness of the soil rendering the constant appli- 
cation of manure absolutely necessary to the pro- 
duction of acrop. The attention of the cultivator 
is always, therefore, especially directed to obtain 
a supply of manure. Some small farmers, with 
this view, agree with a sheep-dealer to find stall- 
room and straw for his sheep, to attend to them, 
and to furnish fodder at the market price, on con- 
dition of retaining the dung. The small farmer 
collects in his stable, in a fosse lined with brick, 
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the dung and urine of his cattle. He buys suffi- 
cient lime to mingle with the scourings of his 
ditches, and with the decayed leaves, potato-tops, 
&c., which he is careful to collect in order to en- 
rich his compost, which is dug over two or three 
times during the course of the winter. No portion 
of the farm is allowed to lie fallow; but it is divided 
into six or seven small plots, on each of which a 
system of rotation is adopted ; and thus, with the 
aid of a sufficient quantity of manure, the powers 
of the soil are maintained unexhausted, in a state 
of constant activity. The order of succession in 
the crops is various; but we observed on the six- 
acre farms which we visited, plots of potatoes, 
flax, rye, carrots, turnips or parsnips, vetches and 
rye, for immediate use as green food for the cattle. 
The flax grown is heckled and spun by the farmer’s 
wife, chiefly during the winter; and we are told 
that three weeks’ labour at the loom, towards the 
spring, enables them to weave into cloth all the 
thread thus prepared. The weavers are generally 
a distinct class from the small farmers; though 


the labourers chiefly supported by the loom, com- | 


monly occupy about an acre of land, sometimes 
more, their labour upon the land alternating with 
their work at the loom. In some districts, we 
are informed, every gradation in the extent of 
occupancy, from a quarter or half an acre to the 
six-acre farm, is to be found; and, in such cases, 
more work is done in the loom by the smaller 
occupiers. 

“The labour of the field, the management of 
the cattle, the preparation of manure, the regu- 
lating the rotation of crops, and the necessity of 
carrying a certain portion of the produce to 
market, call for the constant exercise of industry, 
skill, and foresight among the Belgian peasant 
farmers; and to these qualities they add a rigid 
economy, habitual sobriety, and a contented 
spirit, which finds its chief gratification beneath 
the domestic roof, from which the father of the 
family rarely wanders in search of excitement 
abroad. It was most gratifying to observe the 
comfort displayed in the whole economy of the 
households of these small cultivators, and the re- 
spectability in which they lived. As far as I 
could learn, there was no tendency to the sub- 
division of the small holding; I heard of none 
under five acres, held by the class of peasant 
farmers; and six, seven, or eight acres, is the 
more common size. The provident habits of the 
small farmers enable them to maintain a high 
standard of comfort. Their marriages are not 
contracted so soon as in Ireland; and the conse- 
quent struggle for subsistence among their off- 
spring does not exist.” 

COTTON. A soft, vegetable down, which is 
contained in the seed-vessels, and envelopes the 
seeds, of the cotton plant, Gossypium herbaceum, 
which is cultivated in the East and West Indies, 
North and South America, and Egypt; in fact, in 
most parts of the world which possess a suffi- 
ciently warm climate. It is an annual plant. It 
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grows to a considerable height, and has leaves of 
a bright green colour, marked with brownish 
veins, and each divided into five lobes. The 
flowers have only one petal in five segments, with 
a short tube, and are of a pale-yellow colour, with 
five red spots at the bottom. The cotton pods 
are of somewhat triangular shape, and have each 
three cells. These, when ripe, burst open, and 
disclose their snow-white or yellowish contents, 
in the midst of which are contained the seeds, in 
shape somewhat resembling those of grapes. The 
fibres of cotton are extremely fine, delicate and 
flexile. When examined by the microscope, they 
are found to be somewhat flat, and two-edged or 
triangular. ‘Their direction is not straight, but 
contorted, so that the locks can be extended or 
drawn out without doing violence to the fibres. 
These threads are finely toothed, which explains 
the cause of their adhering together with greater 
facility than those of bombax and several apo- 
cynez, which are destitute of teeth, and which 


cannot be spun into thread without an admix- 


ture of cotton. In the southern states of the 
American Union, the cotton cultivated is distin- 
guished into three kinds: the nankeen cotton, so 
called from its colour, the green seed cotton, pro- 
ducing white cotton with green seeds, and the 
black seed cotton. The two first kinds grow in the 
middle and upper country, and are called short 
staple cotton; the last is cultivated in the lower 
country, near the sea, and on the isles near the 
shore, and produces cotton of a fine, white, silky 
appearance, very strong, and of a long staple. 
Cotton was found indigenous in America. 

There are two machines for cleansing cotton 
from the seeds; these are, the roller-gin and the 
saw-gin. ‘The essential parts of the first are two 
small cylinders, revolving in contact, or nearly 
so. The cotton is drawn between the rollers, 
while the size of the seeds prevents them from 
passing. The saw-gin, invented by Mr. Whitney, 
is used for the black-seed cotton, the seeds of 
which adhere too strongly to be separated by the 
other method, It is a receiver, having one side 
covered with strong parallel wires, about an 
eighth of an inch apart. Between these wires 
pass a number of circular saws, revolving on a 
common axis. The cotton is entangled in the 
teeth of the saws, and drawn out through the 
grating, while the seeds are prevented by their 
size, from passing. The cotton thus extricated 
is swept from the saws bya revolving cylindrical 
brush, and the seeds fall out at the bottom of the 


receiver. 


COTTON-GRASS, — botanically Eriophorum. 
A genus of hardy, herbaceous, grassy -looking, 
perennial-rooted plants, of the cyperaceous or 
sedge tribe. Their botanical name signifies 
“ wool-bearer;” and both this and the popular 


name allude to a profuse woolly accompaniment 


of their seeds. The slender and the headed 
species, #. gracile and H. capitatum, the former 


about 6 inches high, and flowering in July 
Us 
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and August, and the latter about 10 inches 
high, and flowering in August and September, 
grows wild on the mountains of Scotland; the 
downy species, /. pubescens, flowering from May 
till July, and possessing a handsome appearance, 
grows wild in the bogs of England; the many- 
spiked and the narrow-leaved species, L. polysta- 
chyon and LH. angustifolium, the former flowering 
in June and July, and the latter flowering in 
April, grow wild in the bogs of both Scotland and 
England; the sheathed or hare’s-tail species, Z. 
vaginatum, flowering in March and April, grows 
wild on the moorish grounds of Britain; and the 
Virginian species, &. virginicum, flowering from 
May till August, was introduced, about a quarter 
of a century ago, from North America. All these 
species excepting the two Scottish ones, usually 
attain a height of about 12 or 14 inches. Two 
other species have been scientifically described. 

The two early-flowering species, #. angustifo- 
lium and EL. vaginatum, afford sheep and depas- 
tured cattle a little nourishment in early spring, 
or previous to the growth of sufficient herbage of 
the grasses; but though eaten by these animals, 
they are not well relished, and contain a very 
small amount of nutritive matter relatively to 
their whole bulk. On bog soil, in the Woburn 
experiments, H. angustifoliwm yielded per acre 
8,167 lbs. of entire produce, and 319 lbs. of nutri- 
tive matter, and Z. vaginatum yielded 6,806 lbs. 
of entire produce, and 212 lbs. of nutritive mat- 
ter. These two species, if cultivated or at least 
freely propagated on such high boggy ground as 
is useless for any other purpose and would not 
repay the costs of reclamation, might probably 
yield profitable crops of their cottony or woolly 
matter for the manufacture of yarn and cloth. 
About 16 or 17 years ago, some specimens of 
stocking-yarn and of remarkably firm and beau- 
tiful russet cloth were manufactured, under the 
direction of Mr. Helliwell of Greenhurst-Hey, 
near Todmorden, from the wool of cotton-grasses 
grown on his estate; and a calculation was at the 
same time made that this wool might, without 
cultivation, be obtained from many parts of Stans- 
field Common, in the vicinity of Todmorden, at 
the cost of not more than 2d. or 3d. per pound, 
and in quantity of two or three hundredweights 
per acre. 

COTTON THISTLE,—botanically Onopordum. 
A genus of hardy, herbaceous plants, of the thistle 
division of the composite order. The common 
species, Onopordum Acanthium, is a large and 
handsome biennial British weed of gravelly banks, 
and gravelly wastes, and sometimes of rich lands 
and even of dunghills. Its leaves are produced 
in the first year ; they are numerous, large, downy, 
prickly, and sinuated; and they spread on the 
ground, and continue throughout the winter. 
Its stem rises in spring from among the middle 
of the leaves; it usually, on good soil, attains a 
height of about six feet ; and it ramifies upward 
into many branches, which have leafy borders or 
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edgings, marked with indentations and spines. 
The flowers are produced in scaly heads at the 
top of the stem, and they have a purple colour, 
and appear in July and August; and the seeds 
are oblong and angular, and are crowned with a 
hairy down, which wafts them far and wide upon 
even gentle breezes, and occasions the plant, if 
not kept down, to become a rapidly multiplying 
and exceedingly troublesome weed. ‘Twelve spe- 
cies have been introduced from foreign countries, 
chiefly countries bordering on the Mediterranean; 
but these species, though either curious or hand- 
some, are seldom to be seen in Britain except in 
botanic gardens. 

COTULA. See May-Wunp. 

COTYLEDON. A genus of plants. See Na- 
VELWORT. . 

COTYLEDON. The lobe or leaf of a seed. 
All plants which propagate themselves from 
spores or sporules, and have no seeds and conse- 
quently no cotyledons, are called in Jussieuan bo- 
tany acotyledonous; all which have one- lobed 
seeds are called monocotyledonous; all which 
have two-lobed seeds are called dicotyledonous; 
and all which have seeds with more than two 
lobes are called polycotyledonous. The acotyle- 
dons are very nearly coextensive with the cryp- 
togamia or agamous plants of the artificial sys- 
tems of botany, or with the cellulares or the en- 
dogens of the natural system ; and in consequence 
comprise all the groups whose means of propaga- 
tion are obscure, and whose general organization 
is comparatively simple. The seed of an ordi- 
nary monocotyledon is nearly cylindrical, with 
both ends obtuse, and has the axis of growth so 
completely in the interior as to be observable 


only when the seed is broken up or cut asunder ; 


the seed of a dicotyledon is very differently shaped 
in different plants, and has the axis of growth 
between its two lobes as between two planes, and 
allows this to be readily observed, and the lobes to 
be easily separated; and the seed of a polycoty- 
ledon has the lobes opposite to one another in 
a whorl ;—but polycotyledonous plants are so few 
in number as to be generally classed with the 
dicotyledonous plants. 

A cotyledon is a natural storage of nourish- 
ment for the developing embryo of a plant; and 
it feeds and nourishes the plantlet up to the stage 
of its acquiring organization and strength to 
draw sustenance from the juices of the soil and 
the gases of the atmosphere. It originally con- 
tains an excess of carbon; it afterwards imbibes 
oxygen, forms and discharges carbonic acid, and 
transmutes its starchy or highly carbonaceous 
matter into saccharine juices; and it sends off 
these juices into the nascent circulation, and for 
the initial sustenance of the plantlet. Some co- 
tyledons, especially those which contain a com- 
paratively large body of starchy matter, such as 
the acorn and the common pea, perform the 
whole of their functions under ground, and are 
thence designated hypogean; and others, espe- 
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cially those which contain a comparatively small 
amount of starchy matter, such as the seeds of 
radishes and lupines, ascend rapidly on the plu- 
mule to the surface of the ground, there to as- 
sume the character of leaves, and to complete 
their functions by inhaling carbonic acid and 
fixing carbon, and are thence designated epigaan. 

COUCH-GRASS,—botanically Agropyrum re- 
pens. A most troublesome, vivacious, rapidly- 
spreading, perennial-rooted weed, of the field- 
wheat genus. Till Beauvois constituted the re- 
cent genus agropyrum, this plant was called 
Triticum repens; and even yet, it is very often 
thus designated. Six well-defined varieties of it 
grow wild in Britain,—the corn-field variety, 4. 
r, arvense; the subulate variety, A. 7. subulatum ; 
the thicket variety, A. 7. dumetorum; the capil- 
lary variety, A. 7. capillare ; Leers’s variety, A. 7. 
Leersianum ; and Vaillant’s variety, A.r. Vaillanti- 
anum, Hach of these has usually a height of about 
20 inches, and flowers in July and August. Three 
other grasses, also, of totally different genera, fre- 
quently share at once the name, the mischievous- 
ness, and the denunciation of couch-grass,—the 
creeping agrostis, or black twitch, Agrostis repens; 
the creeping-rooted soft-grass, Holcus mollis ; and 
the smooth-stalked meadow-grass, Poa pratensis. 

The field variety of creeping agropyrum, A. 7. 
arvense, however, is par excellence the couch-grass 
of arable land,—the abhorred and dreaded couch 
of the farmers of England, and the baffling and 
desolating quick-grass or scutch-grass of the hus- 
bandmen of Ireland. 
the British, field-wheat, from the resemblance 
which its young shoot or grassy blade presents 
to the young shoot of true wheat; and by the 


French, chiendent.or dog’s-tooth, either from the | 


outline of its shoot being somewhat like that of 
a canine tooth, or from the circumstance that 
dogs instinctively eat it to make them purge and 
vomit. Its root is creeping and jointed, grows with 
great rapidity, and sends up a new plant from 
every new joint which it acquires; its culm or 
seed-stem grows erect, but is not nearly so char- 
acteristic of the plant as the roots and shoots; 
and its seed-spike consists of a middle rachis and 
alternate floscules,—each of the latter, when the 
plant attains maturity, producing three or four 
chaff-protected seeds. On light and porous soils, 
the plant propagates itself with such prodigious 
rapidity by the roots, as speedily to overrun a 
whole field, and as to prevent its own culms from 
acquiring sufficient nourishment to mature the 
whole or even a considerable proportion of their 
seeds; but in very stiff soils, it makes compara- 
tively little way amidst the strong resistance of 
the firm land, and, in some instances, propagates 
itself not more rapidly by its roots than by its 
seeds. 
The existence or rather despotic usurpation of 
couch-grass on a farm, is as disgraceful to the 
tenant as the prevalence of docks or thistles; and 
when let in by a previous tenant, occasions enor- 


It is sometimes called, by | 
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mous labour and very serious loss to a wise and 
diligent successor. A field of light and porous 
soil overrun with this weed, must, when in a dry 
state, in summer weather, be ploughed up with 
a deep ploughshare, pulverized with the roller, 
swept with the harrows or couch-rake, and as 
thoroughly cleansed as possible with the grubber 
or with long-tined heavy harrows,—all the couch- 
roots brought to the surface being carefully re- 
moved to at least the headlands, or, more wisely, 
to the farmery ; and—as many joints and small 
pieces of the roots are unavoidably broken off by 
the implements, and left in the soil, and would, 
if not smothered, very speedily produce a new 
growth of the weed—the field must next be laid 
down to grass, and kept, during several years, in 
a state of depasturement with sheep and cattle. 
A field of very stiff clay overrun with couch-grass 
may be reclaimed with much more ease and 
cheapness; for, unless in some extraordinary in- 
stances, it needs but to have the weed buried at a 
depth of about nine inches, either by means of 
trench-ploughing, with ordinary ploughs, or by 
means of a single-furrowing with a heavy, four- 
horse, deep-cutting, old-fashioned, turn- wrist 
plough. 

The roots of couch-grass, when gathered in the 
process of cleaning, are usually burnt by British 
farmers; but they:would be quite as thoroughly 
destroyed, and would yield vastly more manurial 
matter, if decomposed by means of lime. In 
Rome and Naples, however, they are extensively 
used, either in a simply washed condition, or in 
a state of mixture with carrots, as food for horses ; 
and in Britain, they might be given raw to pigs, 
steamed or boiled to horses and cattle, and wash- 
ed, macerated, and manufactured into farina for 
human beings. They contain nutritive matter 
of the same kind and nearly in the same propor- 
tion as potato tubers; they readily yield up that 
matter into the culinary and desirable form of a 
starchy powder resembling arrow-root; and on 
arenaceous grounds in remote districts, far from 
good markets or from the best resources of hus- 
bandry, they might probably afford profitable re- 
turns as a crop,—especially as they would require 
no other cultivation than to be coaxed into rapid 
ramification, and allowed ample scope to choke 
and kill antagonistic weeds. 

COUGH. A forcible expulsion of air from the 
chest, or a violent effort of the diaphragm and 
the intercostal and abdominal muscles, to remove 


some obstruction to the perfectly free passage of | 


the gases in breathing. It is not a disease, but 
the symptom of some one or more of many 
diseases; it varies in character according to the 
nature of the particular disease with which it is 
connected ; and, in any instance, it can be safely 
interfered with or healthily removed, only by at- 
tacking and curing the disease or diseases which 
occasion it. Coughs of different kinds attend al- 
most all diseases of the respiratory organs, from 


| the slightest to the most deadly,—catarrh, pneu- 
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monia, pleura, phthisis, asthma, and, what in 


horses, are called thick wind and broken wind; 
and they not only indicate the existence of these 
diseases, but, by their different kinds of sounds, 
actions, and sympathies, materially assist the 
professional observer to distinguish each of the 
diseases from the rest. Other coughs, especially 
such as are chronic or of long continuance, are 
occasioned by diseases which might seem to have 
little or no special connexion with the air passages, 
—particularly by diseases of the liver, diseases 
of the stomach, irritations of the intestinal canal, 
and a great variety of nervous disorders ; and not 
a few of these coughs are exceedingly perplexing 
to practitioners, and sometimes afford occasion 
for shrewd, far-sighted, and powerful exercise of 
professional skill. 

Nervous or spasmodic coughs are, of course, far 
more numerous and diversified in the human 
subject than in horses and cattle; but coughs of 
other kinds are perhaps quite as many and trou- 
blesome. “But besides these cases,” remarks 
Blaine in reference to the horse, “there exists at 
times, without any attendant difficulty of breath- 
ing (the horse at the same time eating well and 
thriving), a permanent cough, usually more con- 
siderable in the morning and evening, after meals, 
particularly after drinking, or on first going out 
to exercise. 
common, and it will remain in this state, with- 
out otherwise affecting the horse, for years, some- 
times even his whole life. In other instances, it 
does not end in so harmless a manner, but, upon 
any occasional cold taken, becomes more agegra- 


vated; and each cold makes it worse and worse, | 


until at length, by repeated attacks on the bron- 
chize, the ultimate ramifications become con- 
gested and thickened with coagulable matter, 
and the respiration or ‘wind’ is at last perma- 
nently affected.” 


ally spoken of as a disease under the name of 
chronic cough, is really a symptomatic disorder 
of very diversified cause and nature, and ought 
to be attacked only through the disease which 


occasions it; and when it developes itself into | 


severe or permanent injury of the respiration, it 
becomes identified with what farriers call thick- 
wind and broken-wind. See the articles Taicx- 
Winn, Broxen-Winp, CATARRH, CONSUMPTION, 
and several others. . 3 
COULTER. See Provex. 

COUMARIN. ‘The peculiar odoriferous prin- 
ciple of the tonquin bean. The tropical, ever- 
green, leguminous tree which produces that bean 
is variously designated by botanists Diptervx odo- 
rata, Baryosma Tongo, and Coumarouna odorata ; 
and from the last of these generic designations is 
formed the name of the bean’s peculiar principle. 
This substance is white, hotly pungent, and pe- 
culiarly aromatic; it crystallizes sometimes in 
square needles, and sometimes in short prisms; 
and, though neither acidulous nor alkaline, but 


A cough of this description is very 


But such a cough as this, even | 
before affecting the horse’s “wind,” though usu- | 


834 COVER. 
allied in nature to the essential oils, it has been 
mistaken by some chemists for benzoic acid. 
COURBARIL. See Locust-Traxz. 
COVER, or Covert. A piece of ground ora 
small district sheltered with thickets, under- 
wood, or forest. The word is used chiefly in 


| sportsmen’s language, and particularly designates 


| species Bos Taurus. 


the retreat of the fox or of other beasts of chase. 
Covers are sometimes artificially raised with mix- 
tures of broom and gorse. 

COW. The female of the bull, or of the 
All the most valuable, 
curious, or otherwise interesting varieties of 
the cow’s species, are noticed in the article 


| Carrie; the laws and practices which regulate 
_ the improvement or deterioration of any of her 


| varieties, are noticed in the article BREEDING ; 


| a profitable fattener. 


the criteria of her age, or of the successive 
years of her individual being, are noticed in the 
article Ace or Animas; the phenomena, neces- 
sities, and diseases attendant on her propagation 


| of her species, are noticed in the articles Gusta- 
| tron, ABortion, and Parturition; the diseases 
| to which she is subject in common with the bull 


and the ox, are noticed in the articles Buack- 
WATER, CATARRH, Consumption, Hooves, Drar- 
RH@A, and many others; the proper treatment of 
her offspring is noticed in the articles Catr and 
Ox ; and the right management of her produce, as 
well as the economy connected with it, is noticed 
in the articles Datry, Minx, Burrer, and Cuusss. 
The only topics, therefore, which fall to be dis- 
cussed in the present article, are few in number, 
and such as refer to the cow’s ‘ points,’ habits, 


| and feeding. 


The ‘points’ of a cow, or the marks by which 
she is characterized as a good milker, are very 
far from being identical with the ‘points’ of an 
ox, or the marks by which he is characterized as 
A rule or set of rules for 
judging of the milking qualities of cows, was, 
about seven or eight years ago, submitted by a 
M. Guénon, a landowner at Libourne, to the 
Minister of Public Works and Agriculture in 
France, and was found, on examination, to be 
original, feasible, probably of some value, and 
certainly worthy of farther investigation; but, 
for reasons of deference to M. Guénon, it was 
studiously concealed at the time, and, so far as 
we know, it still continues secret, or, at all events, 
has not found its way to the notice and approba- 
tion of agricultural associations. Many other 
rules have been proposed and tested, but with 
exceedingly little practical advantage. M. Bous- 
singault, as appears to us, judiciously and con- 
clusively settles this matter in the following few 
sentences: “I have already had occasion to say, 
that the signs by which the qualities of kine as 


_ milkers were sought to be appreciated are some- 


what deceitful. Still I am far from denying that 
practice and experience do not enable many per- 
sons to pronounce with some certainty upon this 
particular. The power of doing so, however, is 
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in some sort the peculiar privilege of him who 
possesses it; at least I have seen all the general 
rules that have been laid down on the subject 
fail; I have seen cows of the most opposite con- 
formations productive. Ihave also said that race 
or descent had much to do with this quality; the 
heifer that comes of a mother a good milker, will 
be very likely to turn out a good milker also. The 
legitimate way, therefore, of obtaining a good race 
of milch-kine is to breed them from a stock that 
is already noted in this respect. At the time of 
my penning these lines, there are two animals on 
the farm that are remarkable as milch-kine; one 
is a tall unseemly animal, the bones projecting, 
and altogether thin and miserable; the other is 
a small cow with rounded outlines everywhere, 
the bony frame but little conspicuous, her skin 
soft, her hair sleek and fine; nevertheless, these 
two animals have one character in common,— 
the udder is of extraordinary size.” Yet all or 
most cows of some breeds are very decidedly dis- 
tinguished from all or most of the cows of other 
breeds, not only in conformation, bulk, and kind- 
liness, but in both the quantity and the quality 
of their milk. Heifers specially intended for the 
dairy ought to be selected first from a primely 
milking breed, such as the short-horns or the 
Ayrshire, and next from among the offspring of 
decidedly superior milkers of that breed, yet only 
from among such a portion of the breed as is al- 
ready on the estate or farm on which they are to 
be kept, or at least as are on an estate in the near 
vicinity of the farm, and of somewhat inferior 
quality of pasture. When a heifer is removed to 
a distance from her native spot, she is liable to 
suffer some deterioration of her properties as a 
milker; and when she is removed to pastures not 
quite equal or even decidedly superior to her 
natal ones, she is almost certain to suffer serious 
detriment to these properties. But no heifer 
should be condemned if she milks rather indiffer- 
ently after her first calf; for many a prime cow 
somewhat slowly developes her milking proper- 
ties, and does not possess them in all their am- 
plitude till she attains her fifth or sixth year, 
The quantity of milk yielded by cows greatly 
varies, not only with the breed and the immedi- 
ate lineage of individuals, but with their age, 
their situation, their treatment, and especially 
their food. Cows grazing at liberty in South 
America do not give more than about three pints 
per day; and cows either wholly stall-fed or alter- 
nately stall-fed and grazed on rich pastures in 
Europe, yield all gradations of quantity, from the 
scanty amount of the wild cow to about 380 or 35 
pints. Instances of particular cows have occa- 
sionally been mentioned so very large, and so far 
exceeding ordinary experience as to seem ad- 
dressed more to our credulity than to our belief. 
Mr. Crud asserts that cows of large size have 
yielded 70 pints per day. Thaer records that 
persons worthy of credit have stated the produce 
of some prime cows on prime pastures to be from 
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74 to 824 pints per day; and some dairymen and 
herdsmen frequently astonish and amaze their 
neighbours with accounts quite as boastful of 
the produce of some individuals in their herds. 
But even when a very extraordinary yield of 
milk is real and unquestionable, it is character- 
istic less of particular cows than of particular 
circumstances, and rarely continues through a 
series of weeks or even through a tolerable series 
of days; and the aggregate yield, on good farms 
and dairies, throughout the year, may be stated 
as ranging from about 3,000 to about 9,000 pints. 
M. Perault estimates the quantity at 2,992 pints; 
M. Boussingault, at 4,368 pints; Mr. Low, at 
5,994 pints; and Mr. Curwen, at 6,580 pints. 
Grognier, in the Lyonnais, states the quantity 
| from cows ill-fed in winter at 1,284 pints; D’An- 
geville, at Lompries in France, from stall-fed 
cows, at 1,610 pints; De Dombasle, at Roville 
in France, from stall-fed cows, at 2,492 pints; 
Thaer, at Maeglin in Prussia, from stall-fed cows, 
at 2,648 pints; Burger, in Carinthia in Austria, 
from well-fed cows, at 2,752 pints; D’Angeville, 
in Switzerland, from stall-fed cows, at 2,992 
pints; Thaer, in the neighbourhood of Berlin, at 
3,004 pints; Schmalz, at Altenburg in Saxony, at 
3,412 pints ; Schwertz, in the low countries of Hol- 

land, from cows kept in the house during winter, 
| at 3,400 pints; Schwertz, in Belgium, from cows 
at grass and in the house, 3,967 pints; Schwertz, 
at Antwerp, from cows ill-fed in winter, at 4,495 
| pints; D’Angeville, at Hofwyl, in Switzerland, 
from well-fed cows, at 4,685 pints; Aiton, in the 
low countries of Holland, at 7,066 pints; and 
Schwertz, at Campine in Holland, at 9,313 pints. 
These wide diversities of statements, as well as 
some of the excessive and almost incredible oc- 
casional accounts of the produce of particular 
cows, partly, and perhaps in no inconsiderable 
degree, arise from loose and erroneous methods 
of measuring the milk. The only true way of 
securing accuracy of calculation, is to take the 
quantity of milk yielded by each cow between 
her period of calving in one year and the same 
period in next year; and to measure the produce 
of each milking in a graduated pint measure, 
carefully noting the number of whole pints and 
of parts of a pint. The season of the greatest 
flow of milk, as affected by the physiological con- 
dition of the cow, is the first three months after 
calving; and the season of greatest flow, as 
affected by climate, weather, and facile supply of 
the best food, is the months of June, July, and 
August. 

The sapidness and flavour both of milk itself 
and of the butter manufactured from it are pow- 
erfully affected by the quality and proportion of 
aromatic proximate principles present in the 
food of cows. The milk and the butter from the 
green, succulent, fragrant herbage of spring and 
summer are always more grateful to the smell 
and delicious to the palate than the milk and 
the butter from the comparatively dry and in- 
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odorous food of winter. Certain rare grasses and 
rare herbs on particular pastures also exert a 
great controlling power over the good or bad 
flavour of milk and butter; and several vege- 
tables and vegetable roots are known to the 
dairymen and farmers of all grazing districts as 
imparting to milk and butter so special an aroma, 
that the mere flavour of the produce distinctly 
indicates the nature of the food. But all or very 
nearly all the aroma-yielding principles of such 
vegetables are strictly volatile, and can neither 
be extracted by chemical manipulation, nor pre- 
served by any known process of drying and stor- 
ing; so that only such are available for winter- 
feeding as reside in stems or roots which can be 
preserved in a succulent condition. So far as 
regards the flavour of milk and butter, there- 
fore, exceedingly much depends both on the kind 
of food given to cows, and on the precise condi- 
tion of growth or freshness in which it is used. 
As respects the quantity and the chemical com- 
position of milk, however, surprisingly little in- 
fluence is exerted by either the kind or the phy- 
siological condition of the food, or by any cir- | 
cumstances connected with it except the propor- 
tion of its nutritiveness and the degree of its 
digestibility. The controlling power of particu- | 
lar sorts of food over the milking properties of 
the cow, has been almost everywhere a topic of | 
boastful declamation and pseudo-scientific dis- 
cussion among the illiterate philosophers of the 
dairy; but this alleged power has either been | 
mistaken for some overlooked and widely differ- 
ent controlling cause, or has existed only in the 
heated fancy and distorted observations of its 
advocates. ‘I believe,” says Boussingault, “that 
the influence of particular kinds of forage on the 
production of milk is often greatly exaggerated. 
Each breeder or feeder seems to have his own 
favourite article, however, so that there is nothing 
like uniformity among them. With one, it is the 
carrot that is in the ascendant ; with another, it 
is the beet that is supreme; there is no root, in | 
fact, which has not alternately had its apologists 
and detractors. The truth lies between the ex- 
tremes here as it doesin so many other instances ; 
and Jam satisfied that each and all of the roots and 
other articles of forage that are generally intro- 
duced into the ration of milch-kine, are calculat- 
ed to produce abundance of good milk; it is only 
necessary that the substances be allowed in ample 
quantity, and that no mistake be committed in re- 
gard to the nutritive equivalents of the several 
articles. I donot hesitate to add that the opinions 
of the generality of farmers and dairymen on the 
subject are based on observations which are al- 
ways more or less imperfect.” Great variations, 
ranging from almost nothing to the greatest 
copiousness, certainly do occur parallely with 
changes and successions of articles of food ; but, 
if careful comparison be made of the bulk of the 
several articles, and especially of their relative 
proportion of nutritive matter, these variations 


———_ 
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will, in every instance, be found to arise either 
wholly or almost wholly from increase or dimi- 
nution of absolute nourishment. A cow kept 
through winter upon mere straw will cease to 
give milk, and when fed in spring upon green for- 
age will give a fair quantity of milk; but she 
owes the cessation and the restoral of the se- 
cretion to respectively the diminution and the 
increase of her nourishment, and not at all to 
the change of form or of outward substance in 
which the nourishment is administered. Let 
cows receive through winter nearly as large a 
proportion of nutritive matter as is contained in 
the clover, lucern, and fresh grasses which they 
eat in summer; and—no matter in what precise 
substance or mixture that matter may be con- 
tained—they will yield a winter’s produce of milk 
quite as rich in caseous and butyraceous ingre- 
dients as the summer’s produce, and far more 
ample in quantity than almost any dairyman 
with old-fashioned notions would imagine to be 
possible. The great practical error on this sub- 
ject consists, not in giving wrong kinds of food, 
but in not so proportioning and preparing it as 


| to render an average ration of it equally rich in 
_ the elements of nutrition, and especially in nitro- 
| genous elements, as an average ration of the 
_ green and succulent food of summer. 


Assuming 33 lbs. of meadow hay per day to be 


| the proper ration for a milk-cow, and referring 


to the article Foop for a view of the elements of 


| nutrition in the various substances usually given 


to cattle, and of the bulk or weight of each of 
these which is equal in nutrimental value to 33 
Ibs. of meadow hay, we may rapidly follow M. 


_ Boussingault through a course of well-conducted 


experiments by which he ascertained the con- 
trolling power of different kinds of food over the 
quantity and the chemical constitution of milk. 
One cow, who was 200 days after calving and 
was again pregnant, and who therefore was in 
a physiological condition to fall gradually and 
even rapidly away in her produce of milk, was 
subjected to seven distinct courses of feeding, in 
periods of from 7 to 14 days, and was found, 
during all the courses, and notwithstanding very 
wide diversity in the substances of their food, to 
yield milk of almost exactly uniform chemical 
constitution. She first, during seven days, re- 
ceived daily, 33 lbs. of hay, and she then yielded 
milk consisting of 3:0 per cent. of caseum, 4'5 of 
butter, 4°7 of sugar of milk, 0:1 of ash of caseum, 
and 87°7 of water; she next received daily, dur- 
ing eight days, turnips equal to 29°7 lbs. of hay, 
and straw equal to 3'3 lbs. of hay, and she then 
yielded milk consisting of 3:0 per cent. of caseum, 
4-2 of butter, 5:0 of sugar of milk, 0:2 of ash of 
caseum, and 87°6 of water; she next received 
daily, during fourteen days, field beet equal to 
29°7 lbs. of hay, and chopped straw equal to 3°6 
Ibs. of hay, and she then yielded milk consisting 
of 3:4 per cent. of caseum, 4:0 of butter, 5°3 of 


| sugar of milk, 0°2 of ash of caseum, and 87:1 of 
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water; she next received daily, during eleven 
days, raw potatoes equal to 29:7 lbs. of hay, and 
chopped straw equal to 3°6 lbs. of hay, and she 
then yielded milk containing 3:4 per cent. of 
caseum, 4:0 of butter, 5:9 of sugar of milk, 0:2 of 
ash of caseum, and 86°5 of water ; she was next, 
in consequence of the heating effect of the last 
regimen, and for a reason affecting the quantity 
of her produce, returned for thirty days to her 
original diet of 33 lbs. of hay per day,—she was 
afterwards fed for ten days on the same ration of 
potatoes and straw as before the return to the 
hay, but with the addition to each day’s allow- 
ance of about 24 ounces of salt,—and she was 
next fed for a time on a quantity of Jerusalem 
artichokes equal to 33 lbs. of hay per day, and 
she then yielded milk consisting of 3'3 per cent. 
of caseum, 3'5 of butter, 5°5 of sugar of milk, 0:2 
of ash of caseum, and 87°5 of water. The aver- 
age daily quantity of milk during the first course 
of hay was 934 pints; during the course of 
turnips and cut straw, 10°5 pints; during the 
course of field beet and chopped straw, 9'8 pints ; 
during the first course of raw potatoes and chop- 
ped straw, 8°7 pints; during the second course of 
hay, 62 pints; during the second course of 
raw potatoes and chopped straw, 5:9, or very 
nearly 6 pints; and during the course of Jeru- 
salem artichokes, slightly above 6 pints. The 
grand result, therefore, is that the chemical con- 
stitution, or what is popularly called the richness 
of the milk, was not appreciably affected by al- 
ternations and very great changes of diet,—that 
the quantity of the milk was affected principally 
by the physiological condition of the cow, and 


perhaps slightly by some circumstances which | 


are not noticed in the record of the experiments, 
—and that the main point, in altering the diet 
of a cow, is to take care that she receive a full 


allowance of nutritious food, and in consequence | 


have wherewith to secrete, not only all the or- 


dinary juices, but as much milk as the state of her | 
| system will admit. 


But two points of considerable importance re- 
mained to be ascertained, — whether the milk 
soon after calving differs in chemical constitution 
from milk at a remote period after calving, and 
whether fresh-cut clover exerts any such power 
upon the butyraceous richness of either recent or 
remote milk as is confidently ascribed to it by 
the great majority of dairymen. A cow, 24 days 
after. calving, and while fed upon a mixture of 
hay and green clover, yielded at the rate of 18:6 
pints of milk per day, consisting of 3:0 per cent. 
of caseum, 3'5 of butter, 4°5 of sugar of milk, 02 
of ash of caseum, and 88°8 of water; and the 
same cow, 35 days after calving, and while fed 
upon green clover, produced 21:2 pints of milk 
per day, consisting of 3'1 per cent. of caseum, 5°6 
of butter, 4°2 of sugar of milk, 0°3 of ash of cas- 
eum, and 86°8 of water. A sudden and extra- 
ordinary increase in the proportion of butter ap= 
peared in the second of these analyses; and to 
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ascertain whether this was ascribable to the clo- 
ver, the experiment was extended through three 
subsequent stages. The cow was long kept ona 
daily ration of 16% lbs. of hay and a quantity of 
potatoes equal to 163 lbs. of hay, and, from the 
176th to the 182nd day after calving, she pro- 
duced 16'3 pints of milk per day, consisting of 3°3 
per cent. of caseum, 4°8 of butter, 5:1 of sugar of 
milk, 0°3 of ash of caseum, and 86:5 of water ; 
she was next kept, for eleven days, on a daily 
ration of 165 lbs. of hay and a quantity of clover 
equal to 16} lbs. of hay,—and she was then kept, 
for some time, on a daily ration of unmixed clo- 
ver equal to 33 lbs. of hay,—and, during the lat- 
ter period, she produced 17:2 pints of milk per 
day, consisting of 4:0 per cent. of caseum, 2°2 of 
butter, 4°7 of sugar of milk, 0°3 of ash of caseum, 
and 89'7 of water. Thus, in the early part of the 


| experiment, a change from hay and clover to 


clover alone was attended with an increase of 
butter from 35 to 56 per cent.; and in the 
later part of the experiment, a translation from 
potatoes and hay, through clover and hay, to 
clover alone, was attended with a decrease of but- 
ter from 48 to 2:2 per cent. “The small quan- 
tity of butter in this last instance,’ says M. 
Boussingault, “induced me to repeat the analysis; 
but the result came out very nearly the same, 
the quantity being still but 2°35 per cent.” Nor 
after the experiment was prolonged did any light 
arise either in favour of the alleged power of 


| clover or against it; for when the cow continued 


to be fed on clover beyond the 204th day after 
calving, she produced 13'7 pints of milk per day, 
consisting of 3°7 per cent. of caseum, 3°5 of but- 
ter, 5:2 of sugar of milk, 0:2 of ash of caseum, and 
87°4 of water. “It would therefore appear,” says 
the learned, indefatigable, practical experimen- 
ter, “ that fresh-cut clover has no such virtue as 
that of increasing the quantity of milk given by 
cows. Under the winter fare, in fact, the milk 
produced in the course of the 24 hours, amounted 
to 16°7 pints; under green clover, it was but 14:9 
It would be a great mistake, however, as 
I conceive, to ascribe the diminution here to the 
use of the green forage; it is due, I apprehend, 
exclusively to the greater length of time that had 
elapsed from the period of calving. The chemi- 
cal composition of the milk varied little. The 
differences in respect of the caseum, by which, 
let me say, I understand the whole of the azotized 
constituents, the whole flesh of the milk, rarely 
exceeded one-hundredth part. The proportion 
of the fatty element varies suddenly, and as it 
seems independently of the various circumstances 
in which the cows are placed. The general in- 
ference from these experiments, then, is that the 
nature of the food does not exert any marked in- 
fluence on the quantity and chemical constitu- 
tion of the milk, if the cows but receive the pro- 
per nutritive equivalents of the several sorts of 
provender.” 

Cows, then, ought always to be maintained in 
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good condition. When they are ill-fed in winter, 
they not only cease to give a due proportion, or 
even any proportion whatever, of milk, but they 
become so thin in their ordinary juices and so 
reduced in their whole substance, that, when re- 
stored in spring to a fair degree of feeding, they 
spend, in filling up the waste of their system, a 
large proportion of the time and the food which 
would otherwise be employed in the secretion of 
milk; and when they decline into poor condition 
during the months or even weeks immediately 
preceding their calving, they afterwards experi- 
ence so severe and prolonged a struggle between 
the process of secretion for making up their own 
substance and the process of secretion for supply- 
ing milk, that they will yield a comparatively small 
or decidedly scanty produce throughout even the 
best portions of the following season. They 
ought, during the whole winter, to be well-fed, 
comfortably housed, abundantly littered, regu- 
larly supplied with clean water, occasionally 
combed, and in general treated with considerate 
and kindly regard to their sympathies, suscepti- 
bilities, and wants. 

Cows, during summer, may either be milked 
in the field, or driven gently home and milked in 
the stall. Frequent milking, at perfectly regular 
intervals, is essential to the maintaining of a re- 
gular secretion of milk, and has a powerful effect 
in increasing the quantity of it, or in keeping it 
ata maximum. A general law in animal physi- 


ology stimulates increased secretion of a fluid | 
which is frequently withdrawn ; and this law has | 


full operation in the instance of cows’ milk. Yet 
frequent milking must be accompanied by an 
ample supply of the food out of which the ele- 
ments of milk are formed, else all increase in 
stimulating action will be a sheer wasteful ex- 
penditure of strength. Every milking ought to 
occur at a precisely regular interval from the 
preceding ; for if later than that interval, it will 
allow the udder to be gorged, and to throw back 
a portion of its contents into the cow’s system by 
absorption; and if earlier than the interval, it 
will occasion the udder to have too small capa- 
city for the milk which would naturally be se- 
creted during the longer interval that is to follow. 
Every drop of milk, also, ought to be drawn off at 
each milking; for when any portion is allowed 
to remain, it seems to be absorbed back into the 
system, or to serve as an indication to the secre- 
tory vessels to secrete a proportionally less quan- 
tity during the following interval; so that the 
quantity of produce at a milking after any por- 
tion of milk has been left in the udder is likely 
to be very perceptibly below the average. But 
a sufficient frequency of milking is thrice-a-day 
during the cows’ fullest period of milk, and twice- 
a-day during all other times of the year—Bous- 
singault’s Rural Economy.—Arton’s Dairy Hus- 
bandry.— Paper by Mr. Harley of Wellowbank im 
Quarterly Journal of Agriculiure—Curwin’s Heo- 


nomy of eeding Stock—Journal of the Royal 


Agricultural Society.— Mortimer’s Husbandry.— 
Sprowe’s Agriculture—Arthur Young's Works.— 
Stephens.—Lowe—Rham. 

COWA. See Mancostzxrn. 

COWANIA. A genus of very beautiful ever- 
green shrubs, of the rosaceous tribe. The plaited- 
leaved species, C. plicata, was introduced to Britain 
about ten years ago, from the uplands of Mexico; 
and is one of the most elegant accessions to our 
gardens and to the foregrounds of our shrubs 
made during the period of modern botanical re- 
search. Its stem is decumbent, much branched, 
about two feet high, and covered with a dark 
brown bark; its branches are profusely clothed 
with stalked glands, and are scaly below from the 
remains of fallen leaves; its leaves are cuneately 
oblong, pinnatifid, plaited, half an inch or up- 
wards in length, dark green, shining, and mi- 
nutely glandular above, and white and downy be- 
neath ; its leaflets vary from five to seven on each 
leaf, and are obtuse and short, and have revolute 
and occasionally toothed margins; and its flowers 
are terminal, solitary, and pedunculate,—the 
buds exactly like those of the rose,—the calyx 
turbinate, hollow, pubescent, and five-segmented, 
—the petals five, obovate, double the length of the 
calycine segments, and richly lilac in colour,— 
and the stamens seventy-two, yellow-anthered, 
and disposed in many series.—Another species, 
differing from C. plicata in having tripartite 
leaves with entire leaflets, has also been intro- 
duced. The genus is intermediate between Dryas 
and Purshia; and is easily distinguishable from 
them by well-marked botanical characters. 

COW BANH, or Water Hemtocx,—hbotanically 
Cicuta. A genus of hardy, herbaceous, perennial- 
rooted plants, of the umbelliferous order. The 
poisonous species, Crcuta virosa, grows wild in 
ditches, still margins of rivers, small ponds, and 
other standing waters in Britain. But it is not 
very common. Its root is tuberous and hollow; 
its stem is furrowed, leafy, hollow, branched, 
and usually between 3 and 4 feet high; its leaves 
are winged, bright-green, and tapering; its um- 
bels are large ; its flowers are whitish-yellow, and 
appear in July; and its seeds are channelled and 
resemble those of parsley. This plant is some- 
times in its young state eaten by cattle; and it 
acts upon them as a violent poison, and hence 
acquires its popular name of cowbane. Any of 
it which is known to exist or can be discovered 
within reach of the cattle of a farm ought to 
be extirpated. It has not unfrequently been used 
medicinally as a substitute for hemlock, but rather 
from ignorance, than from enlightened design.— 
The spotted species, Cicuta maculata, is a native 
of North America, and was introduced to Britain 
in 1759. It has a height of about 20 inches, car- 
ries whitish-coloured flowers in July and August, 
and is exceedingly poisonous. ‘Two other exotic 
species are known, and have been introduced. 

COWBERRY, — botanically Vaccinium Vitis 
Idea, A small, evergreen, fruiting undershrub, of 
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the whortleberry genus. It grows wild in moun- 
tainous woods, and in dry, stony, turfy heaths in 
many parts of Scotland, Wales, and the north of 
England, but is particularly abundant in the 
Scottish Highlands. Its roots are creeping; its 
stems are erect, and from 3 to 10 or 12 inches 
high; its branches are few, irregular, leafy, and 
downy, and occur only at the top of the stem; its 
leaves are obovate, revolute, dark green and shin- 
ing above, and pale and glandularly dotted be- 
low, and are frequently mistaken for those of 
Arctostaphylos Uva Ursi; its flowers are pyro- 
duced in drooping, terminal clusters, and have a 
pinkish flesh colour, and appear from April till 
June; and its berries are deep red, roundish, 
astringent, and bitterly acidulous,—but they 
oreatly improve in flavour and sapidity by steeping 
in water, and they are extensively used for tarts, 
for condiments, and for the healing of soreness 
in the throat. Two varieties of this plant, V. v. | 
major, and V.v. maxima, have been introduced | 
from North America; and both these and the in- 
digenous variety are propagable from suckers in 
a peaty soil, but evince great dislike to cultiva- 
tion. See the article WHOoRTLEBERRY. 

COW-CABBAGE. See CaBBage. 

COWDIE PINE. See Dammar Prinz. 

COW-DUNG. See Farm-Yarp Manurg, 

COW-GRASS. See Crover. 

COW-HERB. See Soarwort. | 

COW-HERD. See Herpsman and Farm-Ser- | 
VANTS. 

COW-HOCKED. See Matrunpers. 

COW-HOUSE. The building or apartment in 
which milch-cows are kept. This, in Scotland, 
is commonly called a byre. It ought to be well- 
ventilated, comfortably warm, thoroughly dry, 
and kept in a clean and tidy condition. Two 
windows, in even a large cow-house, are sufficient 
for light ; and, if properly constructed, they may, 
jointly with a door of upper and lower halves, be 
sufficient also for ordinary ventilation; yet the | 
ceiling ought to be open quite up to the slates, 
and an express ventilator is often of much ser- 
vice in regulating the temperature and pouring 
in desirable supplies of fresh air. The width of 
a cow-house with one row of stalls ought to be 18 
feet, or 2 feet for the manger, 8 for the cows, 1 
for the urine-sewer, and 7 for a passage, for the 
milking-pails, and for calf-pens. Each cow ought, 
for the sake of peace and quietness, to have a 
stall to herself; and each stall, in order to allow 
free room for lying down and rising, ought to be 
5 or 5} feet wide. The partitions between the 
stalls may be only 3 feet high, and need not ex- 
tend farther than to the flanks of the cows or 
about 6 feet from the wall. The mangers ought 
to stand on a basis of about 18 or 20 inches above 
the level of the floor; and when cows are fed on 
steamed food or mashes, the mangers ought to be 
moveable in order that they may be frequently 
scoured. A good mode of securing cows in the 
stalls, or of attaching them to the stakes, is no- 
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ticed in the article Barxim. The urine-sewer 
ought to be flagged in the form of a long and 
comparatively narrow trough; and the rest of the 
floor may either be causewayed, or otherwise so 
formed as to be firm, dry, and resistive. Other 
features of the cow-house are the same as those 
of the stalled ox-house. See the articles Ox-Srauus 
and F'arm-Burnpines. 

Mr. Harley’s byre of Willowbank at Glasgow 
was long regarded, not only as one of “the sights” 
of the commercial metropolis of Scotland, but as 
the best-appointed cow-house in Britain; and 
therefore deserves to be briefly noticed. It con- 
tained, under one roof, stalls for ninety-six cows, 
placed in double rows across the building, two 
rows facing each other, with an intermediate 


| passage from which the cows of both rows were 


fed. The floors reclined toward the centre, so as 
to discharge all liquid upon them into a central 
or common drain, which communicated with a 
common reservoir; and they daily underwent a 
thorough cleansing. The temperature was com- 


| pletely commanded by an apparatus of ventila- 


tion, and was maintained, as nearly as possible, 
at about 60° Fahrenheit. The divisions between 
the stalls consisted of grooved pillars of cast-iron, 


' and intermediate boards fixed into the grooves 
| of the pillars; and each cow was bound to an 


iron rod or slider, by means of a slight iron chain 
round her own neck, and a sliding ring upon the 
slider; and when she was fed with potatoes, a 
pin was so inserted in the attachment as to pre- 
vent her from so far raising her head as to incur 
the risk of being choked. 


COWITCH,—botanically Mucuna. A genus 


| of curious, evergreen, tropical climbing plants, of 


the kidney-bean division of the leguminous order. 
About twenty species are known to botanists; 
and twelve of these have been introduced to the 
hotheuses of Britain. Two of the introduced 
species, MM. gigantea and WM. aliissima, attain a 
height of respectively about 20 and about 50 feet ; 
and all the others have usually a height of about 
10 or 12 feet. The leaves of all resemble those 
of kidney-beans; the flowers of d/. wrens are yel- 
low, of A. nivea are white, of WM. gigantea are 
green, and of most of the others are purple; 
and the pods of MM. monosperma are one-seeded, 
of the others are variously from two-seeded to 
six-seeded, and of most are exceedingly wrin- 
kled, furrowed, scaly, or lamellose. A dense pu- 
bescence of short, hard, brittle, and excessively 
stinging hairs covers the ripe pods of most of the 
Species ; it readily breaks off, sharply pierces the 
skin, and causes a powerfully irritating pain as 
of an intense and intolerable itch; and this pu- 
bescence gives excessive annoyance to domestic 
animals in the tropics, and hence derives its po- 
pular name of cowitch. The several species 
climb among hedges, among shady thickets, and 
among jungles by the sides of rivers; and there- 
fore are in the very situation to fling their pubes- 
cence upon animals in quest of shade or drink 
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during the heat of the day. The pubescence, or 
cowitch proper, is particularly abundant on the 
pods of Uf, pruriens, M. urens, and M. monosper- 
ma, the first of which was introduced to Britain 


from India in 1680, the second from the West 


Indies in 1691, and the third from India in 1816. 
It has several very powerful medicinal properties, 
and is used in tropical America as an anthelmin- 
tic, and in India in violent diarrhcea; but though 
imported to Britain and often to be found in our 
drug-shops, it seems to be far oftener used with 
us for purposes of mischief and torment than for 
any useful purposes. White says, “It is a pow- 
erful anthelmintic in the human subject, and 
would probably be found very serviceable in the 
horse; but I believe it has never been tried.” 
When given as a medicine, it is usually adminis- 
tered in honey or treacle. The pubescence of 
the caterpillar of the procession moth, Lastocampa 
processtoned, So Common in gardens, is supposed 
to be very similar to it in manner and power of 
medicinal action. The pods of the several spe- 
cies of Mucuna, while in an unripe state or be- 
fore the pubescence hardens, are used as food in 
the same manner as other esculent legumes. 7. 
urens was formerly assigned to the genus Doli- 
chos; and five or six of the species are sometimes 
designated by some other generic name than 
Mucuna. 

COW-PARSNIP,—hbotanically Heracleum. A 
genus of hardy, herbaceous plants, of the umbel- 
liferous order. The common species, Heracleum 
sphondylium, grows wild in hedges, by the side 
of brooks and ditches, and in moist meadows, in 
many partsof Britain. Its rootis whitish, sweetish, 
aromatic, and somewhat mucilaginous, hasa fleshy 
consistency and a fusiform or carroty shape, and 


strikes deep into the ground; its stem is hollow, 


furrowed, branchy, and usually from 4 to 6 feet 


high ; its lower leaves are produced from large | 
membranes or sheaths, and stand on very hairy | 


footstalks,—they are rough to the touch, a deep 
green above, and pale below,—and each consists 
of three pairs of large pinnate wings, placed along 
its midrib, while each of the wings consists of 
two or three pairs of pinnes and a terminating 
odd one; the upper leaves are produced singly at 
each joint of the stem, and are of the same shape 
as the lower leaves, but smaller and sessile; its 
flowers have either a white or a reddish colour, 


and appear in May and June, and are produced | 


in large umbels at the top of the stems,—each 
umbel composed of about 22 partial umbels, every 
third having longer footstalks than the others; 
and its seeds are flat, bordered, brown, and abun- 
dant. The whole plant is good, nourishing food 
for cattle; and is extensively used in Sussex for 
fattening hogs. Other popular names of it than 
cow-parsnip, are hogweed, madrep, wild parsnip, 
and meadow parsnip. 

The narrow-leaved species, Heracleum angus- 
tifoliwm, grows wild in waste places in some parts 
of Britain, and has a very similar height, appear- 
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ance, and character, to the common species.— 
The cow-parsley species, /7. panaces, is a peren- 
nial, and a native of Siberia, and was brought to 
Britain before the close of the 16th century ; but, 
in spite of its somewhat promising name, it pos- 
sesses little interest—The gum-bearing species, 
H. gumamiferwm, is a biennial, of somewhat medi- 
cinal pretensions, and was brought to Britain in 
1819.—About a quarter of a hundred of other 
species have been introduced, and six or seven 
more have been scientifically described ; but, ex- 
cept for some of them having a handsome appear- 
ance, they challenge the attention of no one but 
the systematic botanist. 

COW-POX. A well-known pustular disease of 
the teats of the cow. It has been proved to be 


| identical in physiological character with the 


small-pox of the human subject; and it fur- 


| nishes the means—the purulent matter of vacci- 


nation—by which the deadly power of that dis- 
ease over the human race has in modern times 
been broken. 

But another and far milder pustular disease 


| often attacks the teats of the cow, and has very 


often been confounded with cow-pox—indeed, 
previous to the discovery of the remedial energy 
of vaccination, was always confounded with it— 
but ought to be carefully distinguished. The 
pustules of this are neither so large, so round, 
nor so deep as those of cow-pox, nor have they 
the latter’s bluish colour; they appear like small 
vesicles, but often greatly vary in both size and 
form; they are filled, from the first, with puru- 
lent matter ; if rubbed off, they leave sore ulcers, 
which are sometimes not very easily healed; and 
if not molested, they soon form a scab, throw it 


| off, and are sound. These pustules are not con- 


tagious; and they may, in any instance, be rea- 
dily cured by proper washing and fomenting, or 
by the application of an ointment of lard, wax, 
alum, and sugar of lead, suitable for ordinary 
soreness of teats. 

The pustules of cow-pox have a bluish colour, 
a roundish form, and a little central depression ; 
they are filled, at first, with a thin, limpid, viru- 
lent fluid, and they afterwards and gradually 
become opaque and purulent ; each is surrounded 
by a broad circle of inflammation; they are easi- 
ly broken in milking; and when either broken, 
neglected, or roughly handled, they leave ulcers 
which are very foul and usually difficult to heal. 
These pustules, unlike the former sort, are evi- 
dently the eruption of a morbid virus in the 
blood, and, though local in manifestation, are 
strictly constitutional in character. At the time, 
or a little before the time of their appearing, the 
cow droops, refuses to feed, ceases to ruminate, 
is dull and heavy in the eyes, labours under con- 


| siderable fever, and almost ceases to give any 
| milk, 


She should not be bled, but ought to be 
freely purged, to receive a fever drink once or 
twice a-day, and to have her teats washed even- 
ing and morning with a lotion of Goulard’s ex- 
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tract and camphorated spirit of wine, or with a 
diluted solution of the chloride of lime; and if 
the ulcers become very bad and obstinate, they 
may be treated in the same manner as garget. 
See the article Garcer, 

The pustules of cow-pox are exceedingly con- 
tagious, and have been known, from time im- 
memorial, to communicate cow-pox to persons 
who handle the teats of cows. A person infected 
from the teats has the pustules about the ends 
and joints of his fingers, and, if he have rubbed 
his face with his hands, he has them also on his 


cheek and lips; he becomes feverish, shivers, 


vomits, and is restless and excited; he suffers 
pain in the head and limbs; and in three or four 
days, his pustules burst, leaving ulcers which, in 
some instances, are foul and refractory. Persons 
thus affected were very long ago known to mul- 
titudes of farmers both in Europe and in Amer- 
ica, to be generally invulnerable to the attacks 
of small-pox; and hence the suggestion of the 
modern and most benign practice of vaccination. 
One inoculation was, for a time, believed to 
afford protection for life; but experience has 
proved that a second or even a third inoculation 
may, in some instances, be necessary. The prin- 
ciple on which vaccination operates is explained 
as follows by Liebig :— 

“The effects of vaccine matter indicate that 
an accidental constituent of the blood is destroy- 
ed by a peculiar process of decomposition, which 
does not affect the other constituents of the cir- 
culating fluid. If the manner in which the 
yeast of Bavarian beer acts be called to mind, 
the modus operandi of vaccine lymph can scarcely 
be matter of doubt. Both the kind of yeast here 
referred to and the ordinary ferment are formed 
from gluten, just as the vaccine virus and the 
matter of small-pox are produced from the blood. 
Ordinary yeast and the virus of human small- 
pox, however, effect a violent tumultuous trans- 
formation, the former in vegetable juices, the 
latter in blood, in both of which fluids respec- 
tively their constituents are contained, and they 
are reproduced from these fluids with all their 
characteristic properties. The precipitated yeast 
of Bavarian beer, on the other hand, acts en- 
tirely upon the sugar of the fermenting liquid, 
and occasions a very protracted decomposition 
of it, in which the gluten which is also present 
takes no part. But the air exercises an influ- 
ence upon the latter substance, and causes it to 
assume a new form and nature, in consequence 
of which this kind of yeast also is reproduced. 
The action of the virus of cow-pox is analogous 
to that of the low yeast; it communicates its 
own state of decomposition to a matter in the 
blood, and from a second matter is itself regen- 
erated, but by a totally different mode of decom- 
position ; the product possesses the mild form, 
and all the properties of the lymph of cow-pox. 
The susceptibility of infection by the virus of 
human small-pox, must cease after vaccination, 
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for the substance to the presence of which this 
susceptibility is owing has been removed from 
the body by a peculiar process of decomposition 
artificially excited. But this substance may be 
again generated in the same individual, so that 
he may again become liable to contagion ; and a 
second or a third vaccination will again remove 
the peculiar substance from the system.” 

COWSLIP, —botanically Primula veris. A 
low, perennial, herbaceous, beautifully-flowering 
plant, of the primrose genus. It grows naturally 
in the meadows and moist pastures of Great 
Britain; and is one of the most handsome and 
loved of the wild plants of our country. It is 
strictly similar to the common primrose in root, 
leaf, and form of flower, but differs and is readily 
distinguishable from it by its flowers being pro- 
duced in bunches at the top of the footstalk. It 
is generally regarded as quite a distinct species 
from both the primrose and the oxlip,—Primula 
vulgaris and Primula elatior ; but all the three, 
together with several intermediate varieties, have 
| been repeatedly obtained from the seed of a sin- 
gle plant; and as to the innumerable and very 
beautiful varieties and subvarieties, single, semi- 
double, and double, endlessly diversified and va- 
riegated in the tints of their petals, and in some 
instances coloured in their calyxes—as to these, 
which adorn every garden under the popular and 
comprehensive name of polyanthuses, and which 
have every shade and character of colour, from 
the simple yellow of the plain wild primrose, up 
to the most elaborate rivalry with the finest and 
most gorgeous auriculas, we cannot possibly re- 
gard them otherwise than as the mingled off- 
spring of the primrose, the oxlip, and the cow- 
slip,—following in some instances the exact type 
of the primrose, and in others the exact type of 
the cowslip, but aggregately so blended as to be 
really a congregation of undistinguishable hy- 
brids, 

The common wild cowslip is yellow in its flow- 
;| ers, and much rarer in occurrence than the wild 
primrose; and it blooms in May and June. It 
abounds most on clayey and chalky soils. Its 
old names were paicle and paralysis; and its re- 
puted virtues, for both economical and medicinal 
purposes, were numerous. Its flowers have a 
fine odour, and are used to impart fragrance to 
preparations called cowslip wine and balsamic 
tea; and its roots have an agreeable perfume, of 
a carminative and gently aromatic character, 
and are used for improving the flavour of malt 
liquors. The leaves are sometimes used in the 
kitchen; and both they and the flowers are 
greedily eaten by cattle. The chief of the medi- 
cinal powers anciently ascribed to the cowslip 
was that of an anodyne; but this is either a 
sheer fancy, or exists only in the pleasant look 
and odour of the flowers. 

COWSLIP (Ammricay). See American Cow- 
SLIP. 

COW-TREE,—botanically Galactodendron. An 
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evergreen, tropical, and remarkably economical 
tree, of the nettle tribe. It constitutes a genus 
of itself, and takes for its specific name wile or 
the useful; but it is very closely allied to the 
genus brosimum. It grows wild on the rocky 
declivities of the northern Andes; and was in- 
troduced, in 1829, from the Caraccas to Great 
Britain. Its roots are thick and ligneous, and 
scarcely enter the crevices of the rock on which 
they grow; its stem usually attains a height of 
about 50 or 60 feet, but is sometimes 7 feet in 
diameter and considerably upwards of 100 feet 
in altitude; its branches have, during several 
months of the year, an appearance as if dry and 
dead; and its leaves are fan-shaped, and, in 
spite of long droughts in every year, are strictly 
perennial. When an incision is made in the 
trunk, particularly about the time of sunrise, a 
fluid is copiously discharged which has all the 
appearance and many of the properties of milk, 
and which the natives eagerly collect in vessels 
to be used in the same manner in which cows’ 
milk is used in Europe. This fluid, when re- 
ceived into vessels, becomes yellow, and thickens 
at the surface; it is not so thin as the milk of 
animals, yet mixes easily with water; and when 
boiled, it forms a thick pellicle on the surface, 
but does not, even with the aid of acid, form any 
coagulum. “The milk obtained by incisions 
made in the trunk,” says Humboldt, “is gluti- 
nous, tolerably thick, free from all acrimony, and 
of an agreeable and balmy smell. It was offered 
to us in the shell of the trituros or calabash tree. 
We drank a considerable quantity of it in the 
evening, and very early in the morning, without 
experiencing the slightest injurious effect. The 
viscosity of the milk alone renders it somewhat 
disagreeable. The negroes and free labourers 
drink it, dipping into it their maize or cassava 
bread.” Mr. Lockhart, of the Trinidad Botanic 
Garden, bears a similar testimony, compares its 
taste and consistency to those of sweet cream, 


and says it is used by the inhabitants wherever | 


it is known. M. Boussingault examined the 
milk fresh from the tree, and made analyses of it 
on the spot; and he says: “ By the mere action 
of heat, it is separated into two distinct por- 
tions,—the one fusible, of a fatty nature,—the 
other fibrinous, and presenting all the characters 
of animal substances. If the evaporation of vege- 
table milk is not carried too far, the fatty matter 
may be obtained unchanged; it then possesses 
the following properties:—it is white, translu- 
cent, sufficiently solid to resist the impression of 
the finger; it fuses at 140° Fahrenheit; boiling 
alcohol dissolves it completely ; it is equally sol- 
uble in potash. The fibrinous matter presents 
all the characters of fibrine, obtained from the 
blood of animals; for this reason we have called 
it fibrine. In fact, when put on a hot iron, it 
swells up, fuses, and becomes carbonized, exhal- 
ing the odour of grilled meat. Treated with 
weak nitric acid, it gives out nitrogen gas; by 
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distillation, it disengages ammoniacal vapours in 
abundance.” He then states that the fatty mat- 
ter is analogous to bees’ wax, so that a kind of 
wax candles can be made of it; and adds that 
the liquid which remains after the fatty and the 
fibrinous matters are separated, is water holding 
in solution a free acid, a little sugar, and some 
saline substances,—and, that, on burning the 
milk, ashes were obtained consisting of phos- 
phate of lime, lime, magnesia, and silica. An 
attempt was commenced, about 20 years ago, to 
propagate and cultivate the cow-tree in the West 
Indies. 

COW-WHEAT,—botanically Velampyrum. A 
genus of annual weedy plants, of the figwort 
tribe. Their botanical name signifies ‘black 
wheat,’ and alludes to the black and wheat-like 
appearance of their seeds; and their popular 
name implies that these seeds might probably be 
cultivated as food for cattle, or alludes to the 
fact that cows and oxen greedily eat the entire 
Four species are indigenous as weeds in 
Britain; and a fifth species, of a sort of orna- 
mental character, was long ago introduced from 
continental Hurope. All are about 20 inches 
high, and bloom in July, and have yellow-col- 
oured, tubulous, four-segmented flowers. The 
broad-leaved or common meadow species has the 
floral footstalks standing at a distance; and it 
grows wild in the woods cf many parts of Bri- 
tain. The narrow-leaved species has quadrangu- 
lar spikes, and grows plentifully in Bedfordshire 
The species with blue tops 
occurs sparsely in some of the sandy lands of 
Norfolk, and is an abundant corn-weed in Flan- 
ders and West Friesland. This last species has 
been accused of damaging bread and producing 
deleterious effects in the same manner as darnel; 
yet is said to be delicious food for cattle, and was 
formerly proposed for cultivation as fodder. 

CRAB. This name—which appears to be de- 
rived from the Latin carabus, used by Pliny to 
designate certain crustaceous species—is now 
applied to a considerable group of invertebral 
animals, whose bodies are covered by an external 
skeleton, or calcareous crust, having ten articu- 
lated limbs, adapted for swimming or walking, 
and breathing by branchie or gills, The head 
and corselet are united, the latter being broader 
than it is long. The tail is short in proportion, 
and concealed by being turned forward beneath 
the body. This genus is distinguished from all 
others of the same family by the semicircular 
shape of the corselet, the pointed or hooked ex- 
tremities of the last joint of the limbs, the nar- 
rowness of the superior shell from before back- 
wards, the posterior direction of the hinder tarsi, 
and the absence of spines or ridges from the for- 
ceps, or biting claws. They belong to the fourth 
section of ten-legged, short-tailed crustacea, De- 
capoda brachyura, of the latest systems, and are 
of numerous species, exceedingly various in size, 
colour, and modes of living. A slight survey of 
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the structure of these animals might lead to the 
opinion that their senses were limited or imper- 
fect; but proper observation shows the contrary 
to be true. The sense of sight, in most of the 
species, is peculiarly acute, and enables them to 
distinguish the approach of objects from a very 
considerable distance. Their power of smelling 
is also great, though we have not yet discovered 
the organ by which this sense operates. It has 
been inferred that the antennz serve this pur- 
pose. Until more positive knowledge is acquired 
on the subject, no evil can arise from this opin- 
ion as to the seat of the sense of smell. The en- 
trance to the organ of hearing is at the base of 
the peduncle sustaining the antenne, and con- 
sists of a small, hard, triangular prominence, 
covered by a membrane, within which is a cavity 
containing the expanded auditory nerve. Of all 
the senses, that of touch, except so far as it may 
be possessed by the antenne, appears to be the 
least perfect, since the whole body and limbs are 
incrusted with a hard, compact shell. Of the 
sense of taste, we can say nothing, but that, as 
the animals possess a remarkably complex and 
elaborate apparatus for mastication, there is no 
reason for believing them devoid of this sense. 
The mouth is furnished with at least eight pieces 
or pairs of jaws, which pass the food through an 
extremely short gullet into a membranous sto- 
mach of considerable size. This stomach is ren- 
dered curious by having within certain cartila- 
ginous appendages, to which strong grinding 
teeth are attached. These, in crabs, are five in 
number, and placed at the pyloric extremity, or 
outlet of the stomach; so that the aliment, after 
being subjected to the action of the jaws, is again 
more perfectly chewed by the stomach-teeth, be- 
fore entering the digestive tube, where it is ex- 
posed to the action of the biliary fluid of the 
liver. The latter organ is of great size in these 
creatures, and is all that soft, rich, yellow sub- 
stance, found immediately beneath the superior 
shell, usually called the fat of the crab, and justly 
esteemed a delicious morsel. A little posterior 
to the stomach (commonly called sandbag), the 
heart is situated—a somewhat globular, whit- 
ish body, which propels a colourless lymph 
to the gills and rest of the body, whence it is 
brought back to the heart by a hollow vein of 
The process of sloughing, 
moulting, or throwing off the entire calcareous 
covering, which constitutes their only skeleton, 
is common to all the crustacea, and is toy wor- 
thy of attention. 

CRAB-TREE. See Apprz-Trex and Phare 

CRACCA. See Vetcu. 

CRACKS. Soreness in the heels of horses. 
Ordinary forms of it are often occasioned by want 
of care and of cleanliness; and a virulent form of 
it sometimes attends grease. See the article 
GREASE. 

CRADLE. A wooden necklace for a horse. It 
consists of a string of round pieces of wood; and 
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is so hung upon a horse as to restrain him from 
interfering with the medicinal application of a 
blister. 

CRADLE. A sort of bow or rake attached to 
the heel of the blade of a reaping scythe, to as- 
sist in gathering the corn into regular swerths. 
The construction of cradle-scythes is very various. 
See the article Scyrus. 

CRAG. A rocky precipice; also, in Suffolk, 
calcareous sand or gravel, largely consisting of 
comminuted or broken sea-shells, and serving as 
an excellent manure on cold, wet, or clayey land. 

CRAMBE, See Sra-K ate. 

CRAMP. A sudden and severe spasm, akin to 
tetanus, but of much shorter duration. It at- 
tacks principally the hinder extremities of the 
horse; and occurs, for the most part, after the 
animal has been hard worked, and just when he 
is led out of the stable. . A horse attacked by it 
ought, in order to be preserved from a repetition 
of it, to be exceedingly well groomed, and to have 
the affected limb rubbed hard with the hand; 
and if he have stood in a confined stall, he should 
be removed to a stall of greater capacity. 

CRANBERRY. A small red fruit, produced 
by four species of small, hardy, wiry, evergreen 
undershrubs, of the heath family. These species 
are four in number, and formerly belonged to the 
whortleberry genus, but now constitute a genus 
of themselves, under the name of Oxycoccus,—a 
word which signifies “acid-fruit,” and alludes to 
the sharp taste of the berry. The marsh species, 
Oxycoccus palustris, formerly called Vaccinia oxy- 
coccus, grows in peaty bogs and marshy grounds 
in Russia, Sweden, the north of England, and 
Germany, and in North America. The leaves 
are small, somewhat oval, and rolled back at the 
edges, and the stem is thread-shaped and trail- 
ing. The blossoms are small, but beautiful, each 
consisting of four distinct petals, rolled back to 
the base, and of a deep flesh-colour. The Amer- 
ican cranberry, O. macrocarpus, growing in bogs 
principally, on sandy soils, and on high lands, 
frequent from Canada to Virginia, is a larger and 
more upright plant than the last, with less con- 
The ber- 
ries are larger, of a brighter red, and collected in 
great abundance for making tarts, jelly, We. 
They are also exported to Europe, but are not 
considered equal to the Russian cranberries. 
These fruits are collected in America by means 
of a rake; in Germany, by wooden combs. In 
Scotland and England they are picked by hand, 
as they grow with us but scantily. They are pre- 
served with sugar, much of which is required to 
correct the natural tartness of the berries. They 
may be preserved dry in bottles, corked so closely 
as to exclude the external air: some persons, how- 
ever, fill up the bottles with spring water. They 
keep very long in fresh and pure water. At sea, 
they are an agreeable addition to the few articles 
of diet which can be had. The other two species 
of cranberry are the red-fruited and the hispid, 
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both rather recently introduced to Britain, the 
former from the United States of America, and 
the latter from Hudson’s Bay. ‘The hispid is 
about the same size of plant as our indigenous 
species; but the red-fruited is 6 or 7 times larger. 

CRANE. A genus of birds belonging to the 
order Gralle, Lu.; and, by the great Swedish na- 
turalist, comprised in his extensive genus Ardea, 
though properly ranked as a distinct genus by 
all subsequent naturalists. The distinctive char- 
acters of this genus are as follows:—The bill is 
but little cleft, is compressed, attenuated towards 
the point, and rather obtuse at its extremity ; 
the mandibles are subequal, with vertical mar- 
gins, the upper being convex, with a wide furrow 
on each side at the base, which becomes obliter- 
ated before reaching the middle of the bill. The 
nostrils are situated in these furrows, and are 
medial-concave, elliptical, pervious, and closed 
posteriorly bya membrane. The tongueis fleshy, 
broad, and acute. The ophthalmic region and 
lora are feathered, though the head is generally 
bald, rough, and sometimes crested. The body is 
cylindrical, having long and stout feet. The 
naked space above the tarsus is extensive, and 
the latter is more than twice as long as the mid- 
dle toe. The toes are of moderate length, cov- 
ered with scutelle, or small plates, and submar- 
gined; a rudimental membrane connects the 
outer one at base; the inner is free; the hind toe 
is shorter than a joint of the middle one, and is 
articulated with the tarsus, elevated from the 
ground; the nails are tile-shaped, faculate, and 
obtuse; the middle one has its cutting edge en- 
tire; the hind nail is the longest; the wings are 
moderate, with the first and fifth primaries sub- 
equal; the tail is short, and consists of twelve 
feathers. These birds are generally of consider- 
able size, and remarkable for their long necks 
and stilt-like legs, which eminently fit them for 
living in marshes and situations subject to inun- 
dations, where they usually seek their food. This 
is principally of vegetable matter, consisting of 
the seeds of various plants, or grains plundered 
from grounds recently ploughed and sown. They 
also devour insects, worms, frogs, lizards, reptiles, 
small fish, and the spawn of various aquatic ani- 
mals. They build their nests among bushes, or 
upon tussucks in the marshes, constructing them 
of rushes, reeds, &c., surmounted by some soft 
material, so high that they may cover the eggs 
in a standing position. They lay but two eggs, 
for whose incubation the male and female alter- 
nately take their place on the nest. During the 
time that one is thus engaged, the other acts asa 
vigilant sentinel ; and, when the young are hatch- 
ed, both parents unite in protecting them. The 


cranes annually migrate to distant regions, and 


perform voyages astonishing for their great length 
and hazardous character. They are remarkable 
for making numerous circles and evolutions in 
the air, when setting out on their journeys, and 
generally form an isosceles triangle, led by one of 
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the strongest of their number, whose trumpet- | baceous species; and these are distributed among 


like voice is heard as if directing their advance, 
when the flock is far above the clouds, and en- 
tirely out of sight. To this call-note of the leader 
the flock frequently respond by a united clangour, 
which, heard at such a distance, does not pro- 
duce an unpleasing effect. From the sagacity 
with which these birds vary their flight, accord- 
ing to the states of the atmosphere, they have, 
from the earliest ages, been regarded as indicators 
of events; and their manoeuvres were attentively 
watched by the augurs and aruspices—a circum- 
stance which, together with their general harm- 
lessness and apparent gravity of demeanour, led 
to their being held in a sort of veneration, even 
by some civilized nations. When obliged to take 
wing from the ground, cranes rise with consider- 
able difficulty, striking quickly with their wings, 
and trailing their feet along and near the ground, 


| until they have gained a sufficient elevation to 


commence wheeling in circles, which grow wider 
and wider, until they have soared to the highest 
regions of the air. When their flight is high and 


| silent, it is regarded as an indication of continued 


fine weather ; they fly low and are noisy in cloudy, 
wet, or stormy weather. 

CRANE’S-BILL. See Gerantum. 

CRANK. An iron axis with the end bent like 
an elbow, for the purpose of moving a piston, the 
saw in a sawmill, &c., causing it to rise and fall 
at every turn; also for turning a grindstone, &c. 
The common crank affords one of the simplest 
and most useful methods for changing circular 
into alternate motion, and wice versa. Double 
and triple cranks are likewise of the greatest use 
for transmitting circular motion to a distance. 
In fact, cranks belong to those few simple ele- 
ments on which the most complicated machines 
rest, and which, like the lever, are constantly 
employed. 

CRANIUM. See Sxuut. 

CRASSULA. A genus of ornamental, green- 
house plants, forming the type of the natural 
order Crassulaceze. This order consists of suc- 
culent plants, some herbaceous, others shrubby, 
some annual, others perennial, and all fleshy in 
their leaves and comparatively dry and arid in 
the character of their favourite situations. Some 
plants of the order may be found wild in almost 
every part of the world; but most occur in hot, 
dry, and exposed spots of the somewhat temper- 
ate portions of the eastern hemisphere, and many 
are at once abundant, conspicuous, and most 
ornamental on the sterile, arenaceous plains of 
the Cape of Good Hope, and on the hot cliffs and 
volcanic wastes of the Canary Islands. Their 
flowers are, for the most part, red, orange, white, 
or yellow, and are arranged in either corymbs, 
cymes, spikes, or panicles, and, in very numerous 
instances, are eminently beautiful. The order 
comprises, within the gardens and open-grounds 
of Great Britain, 8 or 9 hothouse species, about 
180 greenhouse species, and about 90 hardy her- 


22 genera,—the most familiar of which are cras- 
sula in the greenhouse, and sedum and semper- 
vivum in the open air. The hardy kinds, such 
as the sedums and sempervivums, grow on walls, 
rockwork, and other dry situations; and the ten- 
der kinds require to be potted in dry rubbish, 
and to receive little water except during the 
period of full activity. 

' Seven or eight species which were formerly 
comprised in the genus crassula are now assigned 
to other genera; but about 85 described species 
are still ranked as crassulee, and upwards of 50 of 
these have been introduced to the greenhouses of 
Britain. Most of the introduced species have 
such thick, fleshy leaves and stems, as at once to 
evince, to even the unpractised eye, their close 
affinity to our houseleeks and sedums; yet they 
possess a certain delicacy which renders a com- 
parison of them with houseleeks exceedingly vul- 
garizing, and they display in the texture and 
tinting of their flowers such exquisite characters 
as render all of them ornamental, and some of 
them superb. Most are from the Cape of Good 
Hope; about three-fourths are evergreen, under- 
shrubs; about a dozen are annuals; and all the 
perennial kinds are propagated from cuttings, 
and the annual kinds from seeds. Among the 
most handsome are C. ramosa, C. imbricaia, C. 
acutifolia, C. odoratissima, C. tetragonia, C. arbor- 
escens, C. lactea, (. scabra, C. marginalis, OC. per- 
foliata, and C. ciliata ; and among the newest in 
vogue, are C. coccinea, CO. versicolor, and C. nitida. 

CRATAIGUS. See HawrHorn. 


CRAWFISH. A crustaceous genus, belonging 


to the family Decapoda macroura (ten-legged, 
long-tailed), characterized by having the anterior 
part of the elongated, semi-cylindric, superior 
shell produced to form a rostrum or beak ; the 
abdomen large, slightly attenuated posteriorly, 
composed of six joints, forming a tail quite as 
long, when extended, as the body, and terminat- 
ing in five broad-fringed, swimming appendages, 
which fold laterally upon each other. In both 
sexes, the under part of the abdomen is generally 
provided with five pairs of false claws, each ter- 
minated by two plates or plaments. The exte- 
rior jaw-feet are mostly narrow, elongated, and do 
not entirely cover the other parts of the mouth. 
The gills are pyramidal, brush-shaped, or plume- 
like, separated from each other by tendinous slips, 
and situated beneath the sides of the great su- 
perior shell, over the external base of the feet. 
Of the latter, the second and third pairs are 
elongated, slender, and furnished at the last 
joint, which is moveable, with small pincers; the 
fourth and fifth pairs have the last joints simply 
pointed or hooked. The sexual organs are placed, 
in both sexes, in the basal joint of the last pair 
of feet. The species belonging to this genus, as 
at present restricted, do not exceed six. Some 
of these kinds are peculiar to salt and others to 
fresh water. Of the former, the most celebrated 
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is the lobster. In their modes of living, the 
crawfish generally resemble the aquatic crabs, 
feeding on putrefying animal matter, spending 
their time on the sandy or rocky bottom of deep 
waters, and only approaching the shallows when 
impelled by the necessity of undergoing their 
change of shell, or when under the sexual influ- 
ence. The common lobster is the largest species, 
and grows to a size which may well appear won- 
derful to persons accustomed to see none but 
small ones. They are brought to the New York 
market more than two feet in length, and weigh- 
ing 20 pounds and upwards. Such individuals, 
however; are not preferred for the table, as their 
size is a good indication of their age, and their 
period of life is stated to extend to twenty years 
and more. The smaller, or half-sized lobsters, 
are considered the best. 

CREAM. See Burrmr. 

CREAM-CHEESE. See Cuuzsz. 

CREAM-GAUGE. A graduated cylindrical 
glass for ascertaining the proportion of cream 
which exists in specimens of milk. If the glass 
be ten inches deep, and properly graduated, every 
tenth of an inch on the scale will indicate one 
per cent. of cream. The specimen of milk to be 
gauged is filled into the glass immediately on 
being drawn from the cow; and the glass is 
placed at rest with it during a given number of 
hours. The chief use of the instrument is, not 
to exhibit the per-centage of cream in individual 
specimens of milk, but to detect fluctuations in 
the proportion of cream from one cow or one set 
of cows. These fluctuations are sometimes both 
sudden and considerable; and when they are 
promptly detected by the dairyman, the causes 
of them may, in many instances, be investigated, 
discovered, and removed. See the articles Cow, 
Mitrx, and Datry. 

CREAM OF TARTAR, or supertartrate of pot- 
ash. A salt which exists in grapes and in tamar- 
inds. The dregs of wine also contain a consider- 
able quantity of it. Cream of tartar contains a 
very considerable proportion of supertartrate of 
potash, about seven or eight hundredths of tar- 
trate of lime, and a small quantity of silica, albu- 
men, iron, &c. It is insoluble in alcohol, but may 
be dissolved in 15 parts of boiling and 60 of cold 
water. It may be rendered much more soluble by 
mixing with it a certain quantity of boracic acid 
or borate of soda, which renders the cream of tar- 
tar soluble in its own weight of cold water, and 
in the half only of this menstruum when boiling. 
This preparation is known by the name of solu- 
ble cream of tartar. ts aqueous solution is soon 
decomposed by the contact of the air. It is ob- 
tained by dissolving in boiling water the common 
tartar—a white or reddish crystalline matter, 
which forms on the internal sides of the vessels 
in which wine has been kept—mixing with it 
some clay, which precipitates the colouring mat- 
ter, and then permitting the liquor to crystallize. 
The action of this substance varies according to 
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the dose in which it is administered. In small 
doses, it is absorbed, and acts as a temperant ; 
and, in this quality, it is employed in jaundice, 
foulness of the stomach and intestines, &c. In 
larger doses, it principally spends its action on 
the mucous intestinal membrane, and induces 
alvine evacuations, especially when given in pow- 
der. Its taste being rather less unpleasant than 
that of some other neutral salts used in medicine, 
and its operation being of a very gentle nature, 
it is very frequently administered. In France, 
the soluble cream of tartar is generally preferred. 

CREASOTH, or Creosotz. A powerfully anti- 
septic and medicinal liquid, obtained from crude 
pyroligneous acid and from the heavy portion of 
the oil of wood tar. It consists of 77:42 per cent. 


of carbon, 14°46 of oxygen, and 8:12 of hydrogen. | 


It was discovered by Reichenbach; and has come 
rapidly and extensively into use for the conser- 
vation of salt meat, the flavouring of hams, the 
cure of tooth-ache, and various purposes in me- 
dicine. It is often popularly called essence of 
tar. It is colourless and transparent; it has a 
caustic and burning taste, and a strong, smoky, 
tarry odour; it is slightly heavier than water; it 
burns with a sooty flame; it is soluble, in all 
proportions, in alcohol or ether, but is insoluble 


in any smaller proportion of water than eighty to | 


one; and it combines with acids, alkalies, sul- 
phur, bromine, phosphorus, iodine and chlorine, 
but is decomposed by strong nitric acid or by 
undiluted sulphuric acid. 

Creasote is the best remedy known for tooth- 
ache, but requires to be cautiously applied, and 
in no degree swallowed. It acts as a powerful 
caustic, and rapidly kills all small animals. It 
coagulates the albumen of blood, and, in conse- 
quence, is a remedy for hemorrhage. Jn the 
several diluted forms of lotion, liniment, and 
ointment, it is used, in farriery, for canker, foot- 
rot, thrush, mange, caries, fungous growth, farcy, 
and glanders; and when internally administered, 
with judgment and care and in extreme dilution, 
it acts as a stimulating tonic. The antiseptic 
power of wood-smoke upon salt meat and dried 
fish consists in the evolution of creasote; and 
this power is obtained with great facility, though 
not with so agreeable a result upon the flavour 
of the meat and fish, by simply dipping in a weak 
solution of creasote and water. Ifa plate, con- 
taining a little creasote, be placed in a larder 
beneath fresh meat in summer, and a cloth be so 
thrown over the meat as to prevent the vapour 
of the creasote from being speedily dissipated, 
the meat will keep fresh for three or four days 
longer than without this expedient, and will not 
be infested with the attacks of flies, and, at the 
same time, will not contract any of the creasote’s 
peculiar smell. 

CREDIT. The postponement agreed on by the 
parties of the payment of a debt to a future day. 
It implies confidence of the creditor in the debt- 
or; and a credit system is one of general con- 
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fidence of people in each other’s honesty, sol- 
vency and resources. Credit is not confined to 
civilized countries; Mr. Park mentions instances 
of it among the Africans; but it will not prevail 
extensively where the laws do not protect pro- 
perty, and enforce the fulfilment of promises. 
Public credit is founded upon a confidence in the 
resources, good faith, and stability of the govern- 
ment; and it does not always flourish or decline 
at the same time and rate as private credit; for 
the people may have either greater or less confi- 
dence in the government than in each other: 
still there is some sympathy and correspondence 
between the two; for a general individual confi- 
dence can rarely, if ever, take place in the midst 
of distrust of the government; and, vce versa, a 
firm reliance upon the government promotes a 
corresponding individual confidence among the 
citizens. The history of every industrious and 
commercial community, under a stable govern- 
ment, will present successive alternate periods of 
credit and distrust, following each other with a 
good deal of regularity. A general feeling of 
prosperity produces extension and facilities of 
credit. The mere opinion or imagination of a 
prevailing success has, of its own force, a most 
powerful influence in exciting the enterprise, and 


| quickening the industry, of a community. The 


first requisite to industry is a stock of instru- 
ments, and of materials on which to employ 
them: a very busy and productive community 
requires a great stock of both. Now if this stock, 
being ever so great, were hoarded up; if the pos- 
sessors would neither use, let, nor sell it, as long 
as 1t should be so withdrawn from circulation, it 


| would have no effect upon the general activity 
_ and productiveness, 


This is partially the case 
when a general distrust and impression of decay 
and decline cause the possessors of the stock and 
materials to be scrupulous about putting them 
out of their hands, by sale or otherwise, to be 
used by others; and others, again, having no 
confidence in the markets, and seeing no pros- 


pect of profits, hesitate to purchase materials, or 
to buy or hire the implements, mills, ships, &c., 
of others, or to use their own in the processes of 
production and transportation. This state of 
surplusage and distrust is sure to be followed by 
a reduction of money prices; and every one who 
has a stock on hand, and whose possessions are 
estimated in money, is considered to be growing 
poorer and poorer every day. But when prices 
have reached their lowest point, and begin regu- 
larly to rise, everybody begins to esteem himself 
and others as being prosperous, and the opinion 
contributes powerfully to verify itself. Credit 
begins to expand; all the stores of the commu- 
nity are unlocked, and the whole of its resources 
is thrown open to enterprise. Every one is able 
| readily to command a sufficiency of means for 
the employment of his industry ; capital is easily 
procured, and services are readily rendered, each 
one relying upon the success of the others, and 


CRESS. 


their readiness to meet their engagements; and 
the acceleration of industry, and the extension of 
credit, go on until a surplus and stagnation are 
again produced. The affairs of every industrious 
and active community are always revolving in 
this circle, in traversing which, general credit 
passes through the periodical ebbs and flows. 
This facility and extension of credit consti- 
tutes what is commonly called fictitious capital. 
The fiction consists In many individuals being 
supposed to be possessed of a greater amount 
of clear capital than they are actually worth. 
The most striking instance of this fictitiousness 
of capital, or, in other words, excess of credit, 
appears in the immense amounts of negotiable 
paper, that some individuals and companies 
spread in the community, or of paper currency, 
where the issuing of notes for supplying currency 
by companies or individuals is permitted. Indi- 
viduals or companies thus draw into their hands 
an immense capital, and it is by no means a fic- 
titious capital when it comes into their posses- 
sion, but actual money, goods, lands, &c.; but, if 
they are in a bad, losing business, the capital, as 
soon as they are intrusted with it, becomes ficti- 
tious in respect to those who trusted them with 
it, since they will not again realize it. 

CRENIC ACID. See Apocrmnic Acrp. 

CREPIS. A genus of herbaceous plants, of the 
chicory division of the composite family. About 
a dozen species formerly belonging to it are now 
distributed among other genera; but about fifty 
species still belong to it, and about twenty of 
these may be seen in the open grounds or in the 
botanical collections of Britain. Most are an- 
nuals, and nearly all have yellow flowers. The 
fair species grows 4 or 5 feet high, and occurs in 
Scottish uplands; the biennial species also grows 
4 or 5 feet high, and occurs in the chalky pas- 
tures of England; and the roof species grows 
about 20 inches high, and occurs in the pastures 
of both England and Scotland. These indigenous 
species are sometimes called bastard hawkweed. 

CRESCENTIA. See Canasasu-TReEn. 

CRESS (Ammrican). See American Cruss and 
VIRGINIAN CRESS. 

CRESS (Brtizrsin). See Wryrer Cress. 

CRESS (Common or GarpEn),—botanically Le- 
pidium Sativum. A hardy, annual, small salad 
herb, of the pepperwort genus. It is the most 
common of our cultivated salad plants, and is 
held in great and general estimation, both for the 
surpassing ease with which it is cultivated, and 
for the agreeable pungency of its taste and fla- 
vour. It was introduced from Persia about the 


middle of the 16th century, and has long been 
cultivated in almost every tasteful cottage gar- 


den. It grows about 20 inches high, and has 
white flowers, suborbicular silicles, and parted 
cotyledons. It comprises three varieties, the 
common flat-leaved, the curled-leaved, and the 
broad-leaved ; and the first of these is the most 
generally cultivated. It may be sown in succes- 
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sufficiently vigorous to seek their own food, 
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sion, once a-week, once a-fortnight, or once a- 
month, throughout spring, summer, and autumn ; 
and may, in consequence, be had for use during 
the greater part of the year; but it speedily runs 
to seed, so that any one crop remains but a short 
time in a proper state for use. It should be sown 
very thick, either broadcast or in drills two or 
three inches asunder, and should be but lightly 
covered with soil. 

CRESS (Inpran). See Inpran Cress. 

CRESS (Watt). See Want-Crzss. 

CRESS (Water). See Warsr-Cruss. 

CRESS (Wintmr). See Winter Cress. 

CRESS- ROCKET, — botanically Vella. An 
evergreen, ornamental, undershrub, of the cru- 
ciferous order. It constitutes a genus of itself ; 


| and is specifically called pseudo-cytisws or bastard 


laburnum. Its root is small and tapering; its 
stem is erect, bushy, leafy, and about two or three 
feet high; its leaves are entire, oval, hairy, grey- 


| ish, and sessile; and its flowers have a pale yel- 


low colour, are produced in bunches at the top of 
the stem, and appear in April and May. It is 


| commonly-treated as a greenhouse plant, but is 


quite hardy enough to occupy a permanent place 
in a warm border. 

CRIB. <A mimic shed in acow-house for keep- 
ing calves; a little shed for sheep; a rack for 
holding the fodder of cattle; or a manger for 
holding the corn or cut straw of horses. 

CRIB-BITING. A vicious and diseased habit 
of dyspeptic horses. It consists in suddenly 
seizing with the teeth either the manger or any 
post or gate or similar object; and is accompa- 
nied with an eructation of gas or flatus from the 
stomach, which pcpular opinion has pronounced 
to be a process of exactly the opposite nature, 
and has designated ‘sucking-the-wind.’ Crib- 
biting seems to be indirectly occasioned by want 
of requisite exercise, by prolonged feeding on 
bad hay or musty oats, or by anything else which 
enfeebles the stomach and produces a dyspeptic 
or flatulent habit; and it is, therefore, merely 
symptomatic, and can be effectually cured only 
by curing the diseased condition of the stomach 
which occasions it. The leanness which always 
characterizes crib-biting horses, is a consequence, 
not of their crib-biting, but of their dyspepsy. 
Yet the mere crib-biting wears the teeth, and 
produces other bad consequences, and ought to 
be prevented by the fastening of a somewhat 
tight collar-strap round the throat. 

CRICKET. A genus of orthopterous or straight- 
winged insects, belonging to the Grylloid family, 
which comprises the grasshoppers, mole-crickets, 
crickets proper. This family, like all other orthop- 
tera, do not undergo a complete transformation. 
They are hatched from eggs symmetrically stuck 
together by a viscous material, either upon ve- 
getables, or placed under ground; and, from the 
moment of escaping from the egg, the young are 


which consists of organized substances. While 
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yet very soft, they are perfectly formed, with the 
exception of the rudiments of the elytra and 
wings. These, in some species, are never devel- 
oped. As the insect grows, the skin becomes too 
small, and requires to be changed as often as 
seven or eight times, before the insect attains its 
full size. The crickets are distinguished from 
the other members of this family by their long, 
silken antennz, by having but three joints to 
their tarsi, and by the comparative smallness of 
their thighs. Their bodies are short, thick-set, 
and soft, with the head, corselet, and abdomen 
immediately applied, and of equal length and 
breadth. The head is thick, rounded above, and 
nearly vertical. Between the eyes, which are 
widely separated and reticulated on the surface, 
there are two brilliant stemmata. The corselet 
is quadrangular, somewhat larger transversely, 
and rounded at the edges. The elytra, which do 
not completely cover the belly, are curved square- 
ly, and are not roof-shaped, as in the locust and 
grasshopper. In the winged species, the wings 
exceed the elytra, and even abdomen, beyond 
which they project, in the form of a sort of bifid 
tail. In addition to the two flexible abdominal 
appendages common to both sexes, the females 
have a long borer or oviduct, which is a stiff, 
square tube, formed of two pieces, separable and 
free at the point, sometimes seeming to be split, 
and terminating by a slight enlargement. 

The noise, for which all crickets are remark- 
able, and usually called chirping, is produced by 
the friction of the bases of their elytra, or wing- 
cases, against each other, these parts being curi- 
ously adapted to produce this sound. Both sexes 
have the elytra longitudinal, divided into two 
portions, one of which is vertical or lateral, cov- 
ering the sides, and the other dorsal, covering 
the back. These portions, in the female, have 
their nervures alike, running obliquely in two 
directions, forming, by their intersection, numer- 
ous small meshes, which are of a rhomboidal or 
lozenge shape. ‘The elytra of the females have 
an elevation at the base. The vertical portion 
in the males does not materially differ from that 
of the females, but in the horizontal part, the 
base of each elytrum is so elevated as to form a 
cavity beneath. The nervures are stronger, and 
very irregular in their course, with various in- 
flexions, curved, spiral, &c., producing a variety 
of different sized and shaped meshes, generally 
larger than in the female: towards the extremity 
of the wing, particularly, there is a nearly circu- 
lar space, surrounded by one nervure, and divided 
into two meshes by another. The friction of the 
nervures of the convex surface of the base of the 
left or undermost elytrum against those of the 
concave surface of the base of the right one, 
causes vibrations of the membranous areas of an 
intensity proportioned to the rapidity of the 
friction. In fact, the insect may be regarded as 
performing on a sort of violin, the base of one 
elytrum serving for a bow, and the cords of the 
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other as the strings of the instrument. The 
reader, who may wish to enter upon a very mi- 
nute study of this and similar insects’ contrivan- 
ces for producing sounds, may advantageously 
consult De Geer (vol. iii. p. 512), and Kirby and 
Spence (24th letter, vol. 2, p. 375 et seq.) The 
chirping of the domestic cricket, Acheta domesti- 
ca, is by many regarded as pleasant or musical, 
and their presence in holes is regarded as a good 
omen by some people. Where they are numerous, 
certainly, to our ears, their noise is anything but 
agreeable; and it requires considerable habitua- 
tion to it to be able to sleep undisturbed by it. 
They are very harmless, taking up their abode 
near chimneys, fire-places, and other warm situa- 
tions, whence they come out, when the inmates 
of the house have retired to rest, and commence 
their monotonous song. If a light be brought, 
they speedily retreat, leaping lightly to their 
holes, the length and peculiar structure of their 
long thighs especially fitting them for this mode 
of progression. One action which we have ob- 
served them perform with the antenne shows 
the delicacy and perfection of the muscles. They 
move the long silken appendages, as if cleaning 
or polishing them, somewhat as we see birds do 
with their feathers., The field crickets, A. cam- 
pestris, are as loud and noisy in the day as those 
above-mentioned are at night, and largely con- 
tribute to the music of the fields, so delightful to 
the ear of the student of nature. Both species 
have attracted the attention of poets, who have 
celebrated their simple but lively notes in verse 
of various degrees of excellence. Both species are 
equally innoxious, subsisting on small particles 
of organized matter, which might otherwise be- 
come troublesome from accumulation ; while, 
from their numbers, birds and other animals of 
higher rank in the scale of being obtain a part of 
their supply of food. 

CRINUM. A genus of magnificently-flower- 
ing bulbous rooted plants, of the amaryllis tribe. 
The common Cape species, C. capense, formerly 
called Amaryllis longifolia, was introduced from 
the Cape of Good Hope, about the middle of last 
century. Its external leaves are scarious; its in- 
ternal leaves are long, broad, convolute at the 
base, thong-like, lanceolate, rough at the margin, 
and glaucous on both surfaces ; its superior leaves 
are upright, very narrow, and channelled over 
their whole length; its scape is about two feet 
long, straight, and roundish or slightly com- 
pressed; its umbel has either few flowers or 
many ; its floral footstalks are short ; its perianth 
is white, but has the outside of the segments 
tinged with red; the tube is roundish furrowed, 
twice as short as the limb, and recurvedly funnel- 
shaped ; the segments are elliptico-lanceolate, and 
have a short claw; and the filaments of the sta- 
men are of different lengths, and are at first de- 
pendent and afterwards reflexed and ascending. 
This plant, besides being highly ornamental, has 


| the recommendations of being very hardy, of pro- 
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fusely flowering during nearly one-half of the 
year, and of requiring exceedingly little care or 
culture. It delights in wet, and will flower in a 
pond ; but when exposed to the rigours of winter, 
requires to be in a leaf-covered bed. Herbert’s 
species, C. Herberti, closely resembles the Cape 
species in both appearance and hardiness; and 
four other species have the semi-tender habits of 
ordinary greenhouse plants; but all the remain- 
ing species which have been introduced to Bri- 
tain, are either literally from the tropics or have 
a strictly tropical character. But very numer- 
ous hybrids have been raised between C. capense 
and some one or other of the tropical species ; 
and all these hybrids are hardy enough to stand 
out of doors against the front-wall of a stove ; 
while many are much more brilliant than even 
the showy and superb natural species. One of the 
most beautiful of the hybrids is Crinwm-scabro- 
Capense; and one of the tallest is Crinum-pedun- 
culato- Capense. 

CRIOCERIS. A genus of coleopterous insects, 
constituting the type of the family Crioceridee. 
The name is formed from two Greek words which 
signify ‘ram’s horns,’ and alludes to the cylindri- 
cal and globularly-jointed structure of the an- 
tennee. The species popularly called the aspara- 
gus beetle, Crioceris asparagi, is the only one of 
much interest to cultivators of the soil. Its form 
is oblong ; its length is about a quarter of an inch ; 
its head is rather broader than the thorax; and 
its thorax is cylindrical, and not so broad as the 
elytra. The head and legs, as well as portions of 
other members, are a fine blue black; the an- 
tenne are black; the upper surface of the pro- 


thorax is a fine red, with two small dorsal black | 
spots; and the elytra are long, and have several | 


rows of impressed spots, very diversified in colour 
in each individual, and differently diversified in 
different individuals. The eggs of the insect are 
of a dirty slate colour, of a long oval form, and of 
comparatively great size; not more than about 
eight or ten seem to be deposited by one female ; 
they are affixed, by means of a black viscid se- 
cretion, to the tender stems of young asparagus 
plants, or to the smallest shoots of older aspara- 
gus plants; and they sometimes occur in such 
vast numbers as to render the plants unfit for 
the table. The larve are soon produced; but, 
instead of possessing any similar beauty to that 
of the perfect insects, they have a disgusting 
form, and a dirty slaty green colour, almost 
black; and, when disturbed, they emit a consid- 
erable quantity of thick black fluid. They ap- 
pear from the end of June till September; they 
feed upon twig after twig of the asparagus stems ; 
and, after having several times cast their skins, 
they descend to the ground, construct for them- 
selves thick cocoons, and pass into the condition 
of ordinarily formed white pupe. 

Each asparagus beetle, on the average, passes 
about a fortnight in the condition of an egg, 
about a fortnight in the condition of a larva, 


CROCHLES. 


and about a fortnight in the conditions of pupa 
and imago; so that it has an entire existence of 
only about six or seven weeks. But the species 
propagates throughout a long season; and all 
conditions of it may be simultaneously observed 
on and around one asparagus plant. The perfect 
insect is very cunning; for the instant it is ap- 
proached, it turns to the under side of the stem ; 
and, if disturbed, it drops down and feigns death. 
Some asparagus beds are completely destroyed 
by it ; and even when some pains have been taken 
to extirpate it, many plants, when full grown, 
are quite denuded by it of their foliage. As many 
individuals of it as possible should be found out 
and destroyed at the time of the asparagus being 
cut; and the rest or their offspring might pro- 
bably be frightened away by densely shady growths 
of pease, or densely shady screens of pine branches. 
The insect certainly has a strong aversion to both 
shade and moisture.—Seven or eight other spe- 
cies of Crioceris occur in Britain ; and some prin- 
cipal genera of Coleoptera are included in the 
Crioceridee family. 

CRITHMUM. See Sampurre. 

CROCHLES. A variety of acute rheumatism, 
attacking cattle which are depastured on moist 
or marshy soil. An animal affected by it suffers 
pain in the feet, particularly the fore-feet, ex- 
periences enlargement of the small joints of the 
limbs, becomes hide-bound, suffers such contrac- 
tion and enfeeblement of the hind-quarters as to 
be unable to walk or even to stand, and finally 
lies in one posture, loses appetite, becomes all 
over ulcerated, and dies. The grand remedy is, 
as soon as the disease is observed, to remove the 
affected animal to dry soil and kindly pasture. 
See the article RorUMATISM. 

CROCUS. A genus of beautifully-flowering, 
low-growing, hardy, tuberous-rooted plants, of the 
iris order. The spring species, C. vernus, grows 
wild in Switzerland, Piedmont, the Tyrol, Carin- 
thia, Naples, the south of Europe, and the mea- 
dows of some parts of England. “In the neigh- 
bourhood of Nottingham,” remarks Howitt, “the 
vernal crocus covers many acres of meadow land 
with its bloom, gleaming at a distance like a per- 
fect flood of lilac, rivalling whatever has been 
sung of the fields of Enna.” The coat of its bulb 
is finely netted; and its flowers have no odour, 
and are free from hairiness in the throat. The 
normal plant has purple-coloured flowers, but 
very numerous varieties have sprung from it, 
which boast the rank of florists’ flowers, and ex- 
hibit a great diversity of well-marked and very 
beautiful tintings. Loudon enumerates twenty- 
nine botanically named varieties with purple and 
lilac flowers, two with purple feathered flowers, 
four with spotted flowers, three with striped lilac 


flowers, twenty with striped grey flowers, two. 


with white flowers, ten with striped white flow- 
ers, and five with purple flowers and a late habit. 
The party-coloured species, C. versicolor, grows 


CROFTER. 899 
parts of Provence, and was introduced to Britain 
during the former half of the 17th century. It 
disputes pre-eminence with the preceding spe- 
cies as a favourite spring crocus; and has also 
the recommendation, though to a less extent, of 
comprising numerous varieties. The coat of its 
bulb is not circularly cut; and its flower has a 
sweet scent anda hairy throat. Loudon enum- 
erates three botanically - named varieties of it 
with striped grey flowers, four with striped pur- 
ple flowers, three with striped lilac flowers, and 
fourteen with striped white flowers. — About 
twenty other exotic spring species, besides about 
as many varieties, have been introduced to 
Britain ; and most of these have either yel- 
low, white, or party-coloured flowers; but more 
than one-half have been long known, and do not 
rival C. vernus and C. versicolor in popular favour. 
All the spring crocuses may be regarded as Feb- 
ruary-flowerers; but a few are constitutionally 
later than the rest, and most are powerfully ac- 
celerated or retarded by situation and weather. 

Four autumnal species, C. sativus, C. nudiflorus, 
CO. serotinus, and C. Pallasiz,—the last with lilac- 
coloured flowers, and the other three with violet- 
coloured flowers,—occur in gardens, and, though 
not contemporaneous in the commencing of their 
bloom, may all be seen in flower toward the end 
of September. Two of them, C. nudifiorus and 
C. sativus, occur wild in England; and the latter 
of these is extensively cultivated in Essex and 
Cambridgeshire. for its produce in saffron. See 
the article SArrron. 

A crocus will grow almost anywhere, and, not 
only without culture, but in defiance of very bad 
treatment. Yet crocuses, in order to be in fine 
condition and to produce their best effect, require 
the exercise of both a little care and a little 
judgment. If planted, in lines or clumps, three 
inches deep, and two inches or three from plant | 
to plant, in light rich earth, they will bloom 
abundantly, multiply rapidly, and make a fine 
appearance. They are commonly planted in 
lines near the edgings of flower borders, and in 
clumps or irregular dispositions in lawns. Their 
bulbs ought to be taken up, separated, and re- 
distributed at least every three years, else they 
will become too crowded to obtain a proper sup- 
ply of nourishment.—Seed-sowing for new varie- 
ties of crocus would be a good amusement for 
some idle amateurs. The seeds do best when 
sown fresh-gathered, and in light, dry, porous 
soil. . 
CROFT. A field in a state of commonage; 
also, a cottager’s enclosure, usually of the size of 
a large field, with the cottage and a garden at 
one end. A croft, in the latter sense, differs 
little from an Irish farm, but is usually in better 
condition and under better management. ; 

CROFTER. The occupant of an allotment of 
land, of the extent and nature of a croft. Crofters 
have, in numerous instances, been settled on waste 
lands which no ordinary farmer would rent, and 


wild in the vicinity of Nice and in all the eastern 
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have reclaimed them, and enjoyed the fruit of 
their labour during periods agreed on by lease. 
In 1836, the Highland Society, in order to en- 
courage the reclamation of waste lands by the 
settlement of crofters, offered a premium for the 
most satisfactory report of any previous improve- 
ment by means of crofting; and they published 
in their Transactions the reports of two compe- 
titors for the premium. These reports occur in 
the portion of the Transactions attached to the 
34th No. of the Quarterly Journal of Agriculture; 
and are abundantly worthy of the attention of 
all proprietors of moorlands, heathy commons, 
dry upland bogs, and all similar wastes. 

CRONES. Old ewes. 

CROP. The quantity of any cultivated plant 
growing or matured on one piece of ground from 
one sowing or one planting. ‘The smallest quan- 
tities of culinary vegetables grown in the beds 
or plots of the kitchen garden are crops; and 
the largest quantities of green vegetables or of 
esculent roots or of the cereal grasses grown on 
the most extensive fields of the farm are also 
| crops. ‘Two topics of prime interest connected 
with crops are the rotation of them and the 
causes of their occasional destruction. See the 
articles Rorarion or Crops and Dxrstrruction or 
Crops. 

CROPPING. A cruel and mischievous cur- 
tailment of the ears of horses. It is effected by 

means of a kind of curved clams called cropping- 
| irons, the ear being introduced to the clams, and 

the upper part of it cut off at one stroke with a 
sharp and sufficiently long knife. This barbar- 
ous operation was invented in Britain, and was 
at one time so common as to induce constitu- 
tional mutilation, working into some mares the 
habit of producing crop-eared foals; but it has of 
late been allowed to pass into general disuse and 
contempt. Not only is cropping useless and 
cruel, but it mars the beauty of the animal, ren- 
ders him sensitive about the head, and seriously 
impairs his naturally fine sense of hearing. 
CROPSICK. ‘The repletion and obstruction of 
the stomach or ‘ crop’ of a fowl. It frequently 
occurs where poultry are fed upon new corn or 
upon an excess of beans; and it may be relieved 
by gently working some of the contents of the 
stomach, piece by piece, upwards to the mouth, 
or, in an extreme case, by making a small cut 
into the lower part of the stomach, extracting 
thence a sufficient portion of the contents, and 
closing the wound by one or two stitches. 

CROSSCUTTING. The reduction of tough 

_sward, whether peaty or heathy, into a state of 
sufficient tilth for the reception of seed. When 
rough, mossy, or heathy land is broken up for 
‘cultivation, the plough, in any attempt at cross- 
ploughing, can with difficulty make its way, and 
carries portions of the furrows before it, and is 
|| continually liable to be thrown out. The pro- 
cess of crosscutting reduces this impracticable 
condition of the sward; and is effected by means 
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of a simple machine, invented about twenty 
years ago in the island of Islay. The character- 
istic parts of this machine are a series of parallel 
iron plates or blades, 4; feet long, 35 inches deep, 
and five-eighths of an inch thick at the back, made 
of good foreign metal, curved into segments of a 
circle of 40 inches in diameter, and fixed into a 
frame-work of oak; the main beams of this frame- 
work are 4 feet long, 6 inches deep, and 5 inches 
broad, the cross-bars are of proportional strength, 
and the attached shafts for commanding the ma- 
chine are 63 feet long; and the conjoined weight 
of the frame-work and pressure of the driver upon 
the shafts force the blades into the ground, and 
maintain them at the proper depth in the soil. 
The common. plough is used to break up the bog 
or heath land in autumn, but is caused to cut 
not deeper than three inches; the crosscutting- 
machine is worked across the furrows in the early 
part of winter; and the plough and the harrows 
afterwards complete the tilth in the ordinary 
methods of operation. Rough mossy land, over- 
grown with heath, sweet gale, and willow, and lying 
immediately upon clay or till, has, by this method, 
and with the aid of calcareous sand manure, been 
speedily converted into good soil for either oats 
or potatoes. 

CROSSING. The modifying or hybridizing of 
the blood and form of domestic animals in breed- 
ing. Crossing sometimes signifies the use of re- 
mote males of strictly the same breed as females, 
in order to prevent the degenerating effects of 
continued in-and-in breeding ; and, in this sense, 
it has been sufficiently discussed in our article 
on Bregepine. Crossing means also the use of 
males of widely different breed from that of the 
female, in order to produce and establish an en- 
tirely new breed; and in this sense also, it has been 
sufficiently discussed in our article on BREEDING. 
But crossing has likewise a meaning intermediate 
between these extremes, and signifies such a use 
of males of a different breed from that of the 
female as either shall improve the latter without 
superseding it, or shall entail upon it all the 
characteristic properties or excellencies of the 
breed of the males; and in this sense, it has very 
distinct and important bearings upon agricultural 
prosperity, and falls to be discussed in the pre- 
sent article. To cross from remote males of 
strictly one breed, with the simple effect of pre- 
venting degeneracy, can do little or no good in 
any of the multitudinous farms whose existing 
breed of sheep or cattle is essentially bad; and 
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produce and establish a new and good breed, is 


‘not only in the present state of stock-farming a 


very unnecessary process, but requires far more 
knowledge, wisdom, time, and capital than any 
one of the vast majority of stock-farmers can pos- 
sibly command. Hither, therefore, improvement 
must be pronounced unnecessary; or it can be 
effected only by the medium kind of crossing, 
which conveys to the offspring of the females of 
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one breed some good properties of the males of 
another breed. 

No intelligent traveller can look at the miser- 
able flocks which inhabit a very large proportion 
of the pastures of Great Britain, without feeling 
astonished that the necessity of improvement 
seems to be so limitedly recognised, and the de- 
sire for it so limitedly kindled. “Any one who 
takes a leisurely survey of the breeds in Scotland 
through the midland and northern counties,” re- 
marks Mr. Dickson, “must be satisfied that many 
of them are inferior to the best kinds, and that 
to cultivate them is just to bestow labour on 
that which is unprofitable. It is surely not suf- 
ficient for a farmer that he has merely a lot of 
cattle so called, to trample down his straw and 
eat his turnips, regardless of the return in flesh 
which these cattle may give for the meat which 
they consume, and the care which they require. 
Look around the country, and see the numbers 
of sharp-backed, flat-ribbed, and coarse-boned 
Such 
cattle have very appropriately been termed ‘ra- 
zor-backs.’ These razor-backs, after they have 
devoured more good food than the better sorts, 
present nothing but masses of coarse beef; there 
is not a joint of meat in them to suit the cus- 
tomers of respectable butchers.” 

Many persons, however, have contended that 
the wise course is gradually to exterminate all 
bad breeds, by gradually supplanting them with 
imported individuals and droves of better breeds. 
But even supposing that such individuals and 
droves could be obtained at prices sufficiently 
moderate to prevent loss, and from pastures and 
climates sufficiently similar to prevent danger, 
they obviously cannot be procured in sufficient 
numbers to effect the desired object without 
enormous postponement of time, and consequent 
loss and other evils from delay. If no more were 
attempted than merely to substitute the bad 
breeds of the plains by imported short-horns, not 
only many generations of cattle but many gener- 
ations of men would require to pass away before 
the measure could be accomplished. Such prime 
breeds as possess adaptation for removal to other 
districts than those in which they have arisen 
and become established, are as yet far from being 
numerous; and while they need to maintain and 
somewhat multiply their numbers in their native 
districts, they can produce but a comparatively 
small surplus for general dispersion throughout 
the country. But the object could speedily be 
accomplished by crossing: a few well-bred short- 
horn-bulls could be promptly introduced to every 
little lowland region inhabited by bad breeds; 
many hundreds of offspring would, in a very short 
time, arise from each bull; a few more well-bred 
bulls could, after the lapse of two or three years, be 
introduced for the sake of the rising stock ; the 
bullocks of the cross-bred offspring could regu- 
larly be fattened and sold off, leaving the whole 
field to the influence and possession of the new- 
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comers; and thus by several properly-timed im- 
portations of merely a few bulls, a meliorating 
revolution would speedily be achieved in the 
blood, form, habits, and ‘ points ’-of all the cattle 
in the district. 

But all crossing must be conducted with due 
regard, both to the properties of the males em- 
ployed in it, and to the adaptations of the off 
spring to the situation in which it is to be reared 
and kept; else the result may not only be a total 
and humiliating failure of all improvement, but 
the production of a deformed, unthriving, wretch- 
ed race of mongrels, to the full as unprofitable 
and unsightly as the notorious ‘razor-backs.’ 
The kinds and variations of regard to be paid to 
the properties of the males were discussed in 
our article on BreEepiNne, and need not be farther 
noticed; but the kinds and variations of regard 
to be paid to the adaptations of the offspring, 
have not yet been touched by us, and are very 
generally overlooked or at least not duly consid- 
ered by farmers, and therefore will form a fit 
subject of special and somewhat extended re- 
mark, 

The pastures of Britain may, in a general view, 
and for the purpose of illustration, be distributed 
into the three great classes of mountainous, hilly, 
and champaign, each class producing its peculiar 
herbage, enjoying its peculiar climate, and pos- 
sessing its peculiar adaptations. Mountainous 
pastures, for the most part, lie on non-fossilifer- 
ous rocks, or even on the hardest, most crystal- 
line, and least disintegrable of these rocks; they 
produce a heathy, coarse, and scanty herbage, 
and rarely possess any spots of grazing ground in 
good feeding condition for a longer period than 
a few months in the warmest part of the year; 
they are much colder than the plains, and are 
prevailingly bleak and shelterless, and lift their 
bare summits and shoulders into fierce abrasion 
with every pelting storm and careering tempest ; 
and these pastures may, on a moment’s consider- 
ation, be seen to be totally unsuitable for any 
breed of animals which either require abundant 
feeding, or have a fastidious taste, or do not pos- 
sess great hardiness of constitution. Hven sup- 
pose a native race to be feeding and thriving on 
them, and to possess perfect adaptation to their 
herbage and climate, any crossing with it which 
should produce an offspring quite as hardy as it- 
self, but considerably larger in size, would result 
in serious disappointment. “ Where a particular 
race of animals has continued for centuries,” says 
Sir John Sinclair, “it may be presumed that 
their constitution is adapted to the soil and cli- 
mate. Any attempt, therefore, to increase the 
size of a native race of animals, without improv- 
ing their food, by which their size is regulated, 
is a fruitless effort to counteract the laws of na- 
ture. In proportion to their increase of size by 
crossing, they become worse in form, less hardy, 
and more liable to disease. In every case, where 
the enlargement of the carcase is the object, the 
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cross breed must be better fed than the native 
parent.” 

The hilly pastures, in general, lie on rocks of 
the transition or secondary formations; they 
abound in natural grasses, and have a prevailing 
greenness of colour, and produce a sufficiency of 
herbage for the food of stock during the greater 
part of the year; yet, though much warmer and 
less bleak than the mountainous pastures, they 
suffer very considerable exposure to keen and 
sweeping blasts, and are, in many instances, often 
shrouded in fogs or drenched with rains. These 
pastures are well able to maintain animals of a 
larger size and less hardy habit than such as 
live upon the mountains; yet they are too chilly, 
too moist, and not by any means dainty enough 
for any of the tender and fastidious feeders of the 
best districts of the plains. By far the greater 
portion of the cattle at present found on the hilly 
pastures of Scotland have shaggy coats, hardy 
constitutions, and an unfastidious taste; and their 
aggregate character sufficiently hints how foolish 
it would be to attempt to supplant them by any 
very fine breed. 

The champaign pastures, for the most part lie 
on the alluvial or tertiary formations; they en- 
joy the best of our country’s luxuriance, shelter, 
and warmth; they are the scene of the cultiva- 
tion of the artificial grasses, and of all the best 
achievements and the highest refinements of 
modern agriculture; and, with their rich com- 
bination of natural advantages and artificial ap- 
pliances, they can almost everywhere adapt them- 
selves to the habits and the maintenance of the 
largest and most tender varieties of cattle which 
have ever existed in our country. All the plains 
and valleys of the north of Scotland—of the coun- 
ties of Forfar, Perth, Kincardine, Aberdeen, El- 
gin, Cromarty, and Caithness—as well as those 
of the south-east of Scotland, or of the centre 
and south of England, could readily support the 
pure short-horned breed of cattle,—if not upon 
their mere meadows, at least with their ample 
aids of green crops, lea-ground, and winter-soil- 
ing. 

These three classes of pastures, the mountain- 
ous, the hilly, and the champaign, might be ar- 
ranged into six, or twelve, or twenty subdivisions, 
each with its specific range of adaptation, and 
might, in consequence, be distributed into dis- 
tricts or sections for the maintenance of so many 
different groups of improved or cross-bred cattle. 
Yet, with probably as high advantages to agri- 
culture as if any degree of subdivision should be 
practised, each might be kept entire and appro- 
priated wholly to one race of cattle,—the moun- 
tainous pastures, to a cross between the West 
Highland bull and the Shetland cow,—the hilly 
pastures, to the offspring of the West Highland 
cow, slightly but not in every instance altered 
by crossing with the short-horn bull,—and the 
| champaign pastures, to the offspring of the most 
select native cows with the best attainable short- 


horn bulls. Mr. Dickson made this suggestion in 
1837, and remarked, “Like the multiplicity in 
the varieties of the potato, there are too many 
varieties of breeds of cattle in this country. 
Were those only which are proved to be most 
profitable cultivated and encouraged, the agri- 
cultural interest would never feel so severely the 
depression in the prices of corn; nor in that case 
need breeders be under any apprehension of a 
foreign competition, even were the importation 
of foreign meat permitted duty free. Could I 
have my desire fulfilled, I should have only the 
three breeds which I have recommended for their 
respective situations throughout the whole coun- 
try, namely, the cross between the West High- 
land and Shetland for the upper pastures, the 
West Highlanders or Kyloes for the middle pas- 
tures, and the short-horn for the plains for pur- 
poses of feeding; and the Ayrshire might con- 
tinue as they are, or rather as they might be 
improved by judicious cultivation, for the pur- 
poses of the dairy, although I am not of the 
opinion that the Ayrshire make the best dairy 
cows. Could such a desideratum be consum- 
mated, breeders would then derive the greatest 
profit from their pastures with the least exertion, 
and they could always depend on their cattle ac- 
quiring the greatest weight in a given time on a 
given quantity of food; and this invariable result 
would stimulate their exertions to raise a greater 
quantity of food.” 


Crossing native cows with short-horn bulls has, | 


for some time past, been regarded by almost all 


ordinary improvers as a panacea for all defects | 


in existing breeds of cattle; and though this has 
often been absurdly practised without due refer- 
ence, or even without any reference whatever, to 
adaptations of soil and climate, yet in nearly all 
instances upon champaign pastures, and in sev- 
eral instances in seemingly ungenial situations, 


it has more or less answered expectation, and | 
A rapid no- | 
tice, therefore, of crossings of the short-horn bull | 
with cows of some of the principal Scottish breeds, | 


effected very visible improvement. 


and of one or two other breeds in situations not 


the most favourable for the short-horns, can | 


scarcely fail to be interesting and instructive. 
The cross of a short-horn bull with a Shetland 

cow has, with common feeding, attained the 

weight of 45 stones, and possesses such remark- 


ably fine quality of beef as to command the high- | 


est price in the market. The substance, symme- 
try, and weight of the native ox are greatly 
improved, and the proverbially fine quality of the 
beef is not deteriorated.—A cross with a North 
Highland cow, though much inferior to that with 
a Shetland cow, is a decided improvement.—A 
cross with a Galloway cow, a Buchan doddie, or 
a large-horned Aberdeenshire cow, is improved 
in at once weight of substance, quality of beef, 
and fineness of appearance. An ox, from a short- 
horn bull and a large-horned Aberdeenshire cow, 
obtained the first prize for fat, symmetry, and 
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weight, at the Highland Society’s show at Aber- 
deen in 1834; and he weighed when alive 224 
stones, and when dead 173} stones.—A cross with 
a Fife cow loses the gaunt form of the native 
breed, and has a greatly increased disposition to 
fatten A cross with a West Highland cow, is 
very nearly equal, in both substance and sym- 
metry, to the pure short-horn; yet though ad- 
mirably successful in almost any part of the 
Scottish lowlands, it is ill-suited to the excessive 
wetness of the Hebribes and the Western High- 
lands.—A cross with an Ayrshire cow, in conse- 
quence of the exclusively dairy uses of the Ayr- 
shire breed, is altogether unadvisable—A cross 
with a long-horned Irish cow of any of the mid- 
land or the southern counties, is quickened in 
disposition to fatten, and has its beef of very fine 
quality, and thick upon the sirloin and the back. 
—A bullock from a short-horn bull and a Guern- 
sey cow, and fed on distillery offals, yielded to 
the butcher 104 stones in his four quarters, and 
22 stones of tallow. Mr. Dickson says, “I saw 
him when fat, and he was, without exception, 
the fattest bull I ever handled.”—A heifer from 


| a short-horn bull and an Indian cow was exhibited 


at the Highland Society’s show at Kelso in 1832, 
and was admired by every person for fatness and 
extreme beauty; and her back and sirloins were 
well covered with beef. 

The crossing of native ewes with Leicester 
rams has, for a considerable time past, been 
about as generally practised for the improvement 
of sheep, as the crossing of native cows with 
short-horn bulls for the improvement of cattle; 
and has been conducted with nearly the same 
want of discrimination, yet with much of the 
same preponderance of excellent result. In al- 
most all mild situations, with tolerably good herb- 
age, the progeny of the cross, no matter what 
the breed or variety of ewe, has longer wool, a 
finer skin, a better head, a cleaner bone, a larger 
carcase, and a readier disposition to fatten than 
the native or uncrossed race. Yet not a few in- 
stances of great disaster have happened from the 
folly of crossing black-faced ewes or the hardier 
kind of Cheviot ewes with Leicester rams in 
situations far too cold, coarse, and sterile to suit 
the comparatively tender habits and the consid- 
erably increased size of the offspring; many a 
signal failure has been occasioned by the short- 
sighted or ignorant policy of crossing only once 
or even twice with the Leicester ram, and then 
using the ram of the progeny as a sire; and 
calamitous instances of precisely the opposite 
nature have occurred of continuing the service 
of Leicester rams through so long a series as al- 
most wholly to obliterate the original breed, and 
to establish a race of absolute Leicesters. “‘ Every 
crossing,” remarks Mr. Stephens, “should be pro- 
secuted with caution, because the result may 
overstep the intentions of the breeder. It is 
clear that if the crossed stock is retained as 
females, which, in their turn, are served by high- 
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bred males, the time will arrive when the charac- 
ter of the original stock will be entirely changed, 
and become unsuited to their native climate and 
pasture, and will, in fact, have become the same 
breed as their high-bred sires. It is quite pos- 
sible to originate a race of Leicester sheep any- 
where suited to their nature, by constantly em- | 
ploying a high-bred tup to serve cross-bred gim- 
mers, generation after generation ; and were this 
practice generally adopted, the time would arrive 
when the original breeds which were crossed 
would disappear altogether. Such a result would 
prove injurious to the breeder himself, inasmuch 
as the pasture would be unsuited for the stock 
he had caused to be produced; so that his best 
plan is to preserve the original breeds in the 
higher parts of the country, and take the crosses 
to the low country to be fed off. The temptation 
of larger profits has already caused the Cheviot to 
drive the black-faced breed from the lower pas- 
tures to the highest, while the cross-bred Cheviot 
with the Leicester have descended, on the other 
hand, to the low country, and there have met 
the true-bred Leicester. This result, upon the 
whole, has done good, as it has increased the 
quantity of mutton in the market; and the skil- 
ful pasturage which the hills have received since 
a regular system of breeding has been intro- 
duced, has caused them to yield a larger quantity 
of finer grasses.” 

In conclusion, let it be strongly impressed on 
all improvers of cattle and sheep by crossing, 
that the use of cross-bred bulls or rams, particu- 
larly such as are of merely the first or the second 
generation, is in all respects injudicious, and very 
often exceedingly disastrous. The use of a cross- 
bred bull or ram among even the race to which he 
belongs, or on the farm on which he has been bred, 
may more than counteract all the benefits of the 
original crossing, or may originate a progeny con- 
siderably more defective in aggregate character 
than the uncrossed and unimproved race; and the 
use of a cross-bred bull or ram among a breed of © 
different points and different situation than that 
of his own female ancestry, is simply to produce 
mongrels from a mongrel, to destroy all distinc- 
tions of breed, probably to elicit an assemblage 
of motley and misshapen animals, and certainly 
to enact a broad and grinning burlesque upon 
the whole theory of crossing.—Papers by Mr. Dick- 
son of Edinburgh, Mr. Ferguson of Woodhill, and 
Mr. Hogg of Stobo in Quarterly Journal of Agri- 
culture—Sir John Sinclair's Code of Agriculture. 
—Sproule’s Agriculture—sStephen’s Book of the 
Farm.—Transactions of the Highland Society.— 
Journal of the Royal Agricultural Society of Eng- 
land. 

CROSSWORT,—botanically Cruczanella. <A 
genus of curious, low-growing plants, of the mad- 
der tribe. The maritime and the American spe- 
cies are half-tender, yellow-flowering, evergreen 
undershrubs, of about a foot in height ; and 
seven or eight annual species, and about the 
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same number of perennial-rooted herbaceous spe- 
cies, all hardy, and varying in height from 4 to 15 
inches, occur in British collections of hardy exo- 
tics. The narrow-leaved crosswort, Crucianella 
angustifolia, is one of the best known of the an- 
nual species, and was brought from the south of 
France about the middle of the 17th century. 
Its stems are erect, several in number from one 
root, and about a foot high; its leaves are linear 
and very narrow, and occur in a whorl of 6 or 7 
at each joint ; and its flowers grow in loose 
spikes at the top and from the sides of the 
branches, are small, whitish-yellow, and incon- 
spicuous, and appear in June and July. Two 
or three of the perennial species are well adapted 
for rockwork. 

CROSSWORT,—botanically Valantia Cruciata. 
A beautiful, indigenous, perennial, trailing, her- 
baceous plant, of the madder tribe. It is ranked 
by some botanists as a bedstraw, and called 
Galium cruciatwm. It grows wild in many moist 
and fertile soils of Britain. Its stems are pale 
green, square, hairy, and about 20 inches high ; 
its leaves are short and broad, and grow in fours 
in a ‘ crosswort’ manner at each joint of the 
stem ; and its flowers are small and yellow, grow 
in clusters or corymbs of eight in each floral 
footstalk, and appear in May, and sometimes 
bloom throughout the summer. This plant pos- 
sesses astringent properties. 

CROTALARIA. A large genus of papiliona- 
ceous plants, of the broom division of the lotus 
section of the leguminous order. About 150 spe- 
cies have been scientifically described ; and about 
90 of these occur in British collections. All the 
introduced species are more or less tender; by 
far the greater number are tropical; and about 
one-half are Indian. About thirty are evergreen 
shrubs and undershrubs; five or six are ever- 
green herbs; one is tuberous-rooted; and upwards 
of one-half are annuals. ‘T'wo or three are econo- 
mical; about one-half are more or less ornamen- 
tal; and the rest possess interest only to botan- 
ists.—The warted species, C. verucosa, called by 
Jacquin C. cerulea, is an annual of both of the 
Indies, and was introduced to Britain in the 
third decad of last century. Its stem is quad- 
rangular and about 20 inches high, and divides 
into three or four acutely quadrangular branches; 
its leaves are oval, watered, pale green, and briefly 


petiolate; its flowers are produced in spikes at 


the end of the branches, have a light blue colour, 
and appear in July and August; and its pods are 
short and turgid, and enclose each one-row of 
kidney-shaped seeds. The juice of the leaves of 
this plant is supposed, in India, to be efficacious 
in diminishing salivation—The rush-stalked spe- 
cies, C. juncea, is also an annual and a native of 
India, and was introduced to Britain at the be- 
ginning of the 18th century. It attains about 
the same height as the preceding species, but 
has a tough, stringy, fibrous stem, and car- 
ries yellow-coloured flowers. It possesses great 


ciple of the seeds and 55 of a fixed oil similar to | 


So a 


CROTON. 


economical value in the lower provinces of India; 
it is sometimes called Indian hemp; and is fur- | 
nishes, in the fibres of its stem, material for cor- 
dage, bullock saddles, grain bags, and other use- 
ful articles. — The generic name Crotalaria is 
formed from a word which signifies a rattle or 
castanet ; and it alludes to the rattling of the 
seeds in the pod. 

CROTON. A very diversified genus of plants, 
of the euphorbia order. Tiglium or the purging 
species, Croton Tiglium, is a native of most parts 
of India, and was introduced to the hothouses ot 
Britain toward the close of last century. It is 
an evergreen shrub, and usually attains a height 
of about 10 or 12 feet. Its stem is covered with | 
a soft, blackish bark; its leaves are petiolate, 
alternate, pointedly ovate, serrated, and smooth; 
its flowers have a whitish-green colour, and grow 
in erect terminal spikes or racemes, and appear 
in August and September; and its seeds grow in 
trilocular capsules, and are oblong, four-sided, 
about the size of large coffee-hbeans, and covered 
with a soft and yellowish skin. The whole ot 
this plant possesses the properties of a most 
acrid, drastic, and otherwise powerful cathartic. 
Its very wood is remarkably pungent and purga- 
tive. Its leaves are so acrid and stimulating, as, 
when chewed, to inflame the mouth and throat, 
and to produce a sensation of burning, not only 
in the stomach, but through the whole of the 
intestinal canal. Its seeds, in particular, are one 
of the most dangerously purgative medicines in 
existence; from half a score to a score of them 
have been known to purge a horse to death ; and 
on account of their dreadfully drastic power, and 
while they were known in commerce under the 
name of Molucca grains, they were discarded 
from the materia medica of Europe. <A well | 
known fixed oil, however, which is obtained | 
from the seeds by expression, and which contains | 
all their active properties, and possesses adapta- 
tion to mild and cautious methods of exhibition, 
has taken their place in medicine, and is fre- 
quently administered, in an emulsive form, to 
the human subject, in cases of apoplexy, mania, 
convulsion, excessive constipation, and other 
cases requiring rapid and hydragogic action. 
Croton oil has a pale reddish-yellow colour, and 
consists of 45 per cent. of the peculiar acrid prin- 
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the oil of olives; but, in very many instances, it 
is most shamefully adulterated. Hither the oil 
itself, or more frequently the freshly-pulverized 
mass or farina of the seeds, is sometimes given to 
horses and cattle in cases of staggers, locked- 
jaw, and dropsy. But whenever internally ad- 
ministered to horses or cattle, and above all to 
human beings, it demands such scientific caution 
as no person but an experienced practitioner can 
possibly possess. The oil, diluted with oil of | 
olives, is sometimes a good external application, 
for raising pustules and acting generally as a 
counter-irritant. 
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The Hleuteria species or sea-side balsam, Ovo- 
ton Hleuteria, furnishes the cascarilla bark of the 
drug shops. See the article Cascarinia.—The 
dyer’s species, Croton tinctoria, is a hardy annual, 
—the only hardy species known; and was brought 
from the south of Europe in the latter part of 
the 16th century. But Wildenow separated it 
from the crotons, and assigned it to a new genus. 
See the article CrozopHora.—Four other species 
which have been introduced to Britain are un- 
interesting hothouse annuals; four or five are 


| somewhat handsome, hothouse, evergreen shrubs; 


and the rest, amounting to about twenty-five, 
are tender evergreen shrubs of very little inter- 
est.—Upwards of 120 unintroduced species have 
been described by botanists; and some of these 
are known to exude gummy or resinous matters, 
of either curious properties or considerable mer- 
cantile value. . 

CROW. A genus of birds remarkable for their 
gregarious and predatory habits, distinguished by 
the following characters: The bill is straight, 
convex, and compressed, being covered at its base 
by incumbent, bristly feathers; the upper man- 
dible is curved at tip, the lower is alittle shorter, 
carinated on both sides, and slightly ascending 
at the extremity; the nostrils are placed on the 


_base of the bill, and are patulous, though cover- 


ed by the incumbent feathers; the tongue is 
short, cartilaginous, acute and bifid at tip; the 
tarsus scarcely exceeds the middle toe in length; 
the toes are separated almost to the base, and the 
middle one is the longest; the nails are moder- 
ate, pointed, hollow beneath, and sharp-edged, 
the hind one being generally longest ; the wings 
are subelongated, acute, the first primary short, 
third or fourth longest ; the tail consists of twelve 
The members of the genus are very 
extensively spread over the globe, and are almost 
equally distinguished for their remarkable saga- 
city, and the amount of mischief which they oc- 
casion where they are very numerous. 

The husbandman, or farmer, is often uncon- 
scious of the good these industrious birds do for 


| him at all seasons, except only in long-continued 


drought, when the insects descend into the earth, 
and when its surface becomes so hard as to defy 
the efforts of the rooks to dig the larvee out. At 


, such times, indeed, when their natural instincts 


appears another unpardonable offence. 


are neutralized, and when hunger craves, they 
will in troops fall upon a field of wheat or barley 
just ripening, and where they will do consider- 


able damage if not scared-off by a sentinel with 


his racket, or by hanging rags, dipped in melted 
brimstone, on sticks about the field. But the 
farmer is unwilling, for this their thievish crime, 
to agree that they are otherwise serviceable to 
him, because he can see where the rooks have 
been at work; single plants of wheat or grass 
actually pulled out of the ground, which to him 
But if 
he would examine such depredations closely, he 


| would find that the bird had only pulled up a 
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sickly plant, to reach the grub that was feasting 
on its roots, and which, but for the rook, would 
have disrooted many more. The farmer knows 
well the injury he suffers from the wire-worm, an 
insect more or less plentiful in every season, es- 
pecially in old leas when newly broken up. Now, 
the larvee of this beetle, together with those of 
all the chafers, are in the estimation of the rook 
the sweetest morsels he can meet with, and, led 
by his keen sense of scent, he will dig them out 
of the ground though an inch or two below the 
surface. And as the question concerning the 
good or bad properties of the rook to the farmers 
is very differently believed, let any one who has 
doubts shoot, or have one shot for him, when the 
bird ison his way home from the feeding ground. 
Let him open the provision pouch and look at 
the contents; this he will find consists entirely 
of the larvae of insects, which are bred and fed 
on the roots of plants in the ground. In this 
great and good service the rook is assisted by the 
jackdaw and starling, which are almost always 
seen associated on places where grubs abound. 
Mr. Knapp, in his ‘Journal of a Naturalist,’ 
has taken a pleasing and favourable view of the 
rook.—Gesner—he says—‘“‘has called the com- 
mon rook, Corvus frugilegus, ‘a corn-eating bird,’ 
Linnzeus has somewhat lightened this epithet by 
considering it only as a gatherer of corn; to nei- 
ther of which names do I believe it entitled, as it 
appears to live solely upon grubs, various insects, 
and worms. It has at times great difficulty to 
support its life, and in a dry spring or summer 
most of these are hidden in the earth beyond its 
reach, except at those uncertain periods when 
the grub of the chaffer is to be found; and in a 
hot day we see the poor birds perambulating the 
fields, and wandering by the sides of the high- 
ways, seeking for and feeding upon grasshoppers, 
or any casual nourishment that may be found. 
At those times, were it not for its breakfast of 
dew worms, which it catches in the grey of the 
morning, as it is appointed the earliest of risers, 
it would commonly be famished. In the hot 
summer of 1825, many of the young brood of the 
season perished from want; the mornings were 
without dew, and consequently few or no worms 
were to be obtained; and we found them dead 
under the trees, having expired on their roost- 
ings. It was particularly distressing, for no re- 
lief could be given, to hear the constant clamour 
and importunity of the young for food. The old 


birds seemed to suffer without complaint; but | 


the wants of their offspring were expressed by 
the unceasing cry of hunger, and pursuit of their 
parents for supply, and our fields were scenes of 
daily restlessness and lament. Yet, amid all this 
distress, it was pleasing to observe the persever- 
ance of the old birds in the endeavour to relieve 
their famishing families, as many of them re- 
mained out searching for food quite in the dusk, 
and returning to their roosts long after the usual 
period for retiring. In this extremity 3b becomes 
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a plunderer, to which by inclination it is not 
much addicted, and resorts to our newly-set po- 
tato fields, digging out the cuttings. Ranks are 
seen sadly defective, the result of its labours, I 
fear; and the request of my neighbours now and 
then for a bird from my rookery, to hang up zn 
terrorem in their fields, is confirmatory of its bad 
name. In autumn a ripe pear, or a walnut, be- 
comes an irresistible temptation, and it will oc- 
casionally obtain a good share of these fruits. In 
hard frost it is pinched again, visits for food the 
banks of streams, and in conjunction with its 
congener, the ‘villain crow,’ becomes a wayfar- 
ing bird, and ‘seeks a dole from every passing 
steed.’ Its life, however, is not always dark and 


| sombre; it has its periods of festivity also. When 
| the waters retire from meadows and low lands, 


where they have remained any time, a luxurious 
banquet is provided for this corvus, in the multi- 
tude of worms which it finds drowned on them. 
But its jubilee is the season of the cockchaffer, 
Melolantha vulgaris, when every little copse, every 
oak, becomes animated with it and all its noisy 
joyful family feeding and scrambling for the in- 
sect food. The power or faculty, be it by the 


| scent, or by other means, that rooks possess of 


discovering their food, is very remarkable. I 


_ have often observed them alight on a pasture of 


uniform verdure, and exhibiting no sensible ap- 


| pearance of withering or decay, and immediately 


commence stocking up the ground. Upon inves- 
tigating the object of their operations, I have 
found many heads of plantains, the little autum- 


| nal dandelions, and other plants drawn out of the 


ground and scattered about, their roots having 
been eaten off by a grub, leaving only a crown of 
leaves upon the surface. This grub beneath, in 


| the earth, the rooks had detected in their flight, 
| and descended to feed on it, first pulling up the 


plant which concealed it, and then drawing the 
larvee from their holes. By what intimation this 
bird had discovered its hidden food we are at a 
loss to conjecture; but the rook has always been 
supposed to scent matters with great discrimi- 
nation. 

“Tt is but simple justice to these often-cen- 
sured birds, to mention the service that they at 
times perform for us in our pasture-lands. There 


is no plant that I endeavour to root out with. 


more persistency in these places than the tufty- 
hair grass, Azra cespitosa. It abounds in all the 
colder parts of our grass-lands, increasing greatly 
when undisturbed, and, worthless in itself, over- 
powers its more valuable neighbours. The larger 
tufts we pretty well get rid off; but multitudes 
of small roots are so interwoven with the pasture 
herbage, that we cannot separate them without 
injury ; and these our persevering rooks stock up 
for us in such quantities, that in some seasons 
the fields are strewed with the eradicated plants. 


| The whole so torn up does not exclusively prove 


to be the hair-grass, but infinitely the larger por- 
tion consists of this injurious plant. 


CROW. 


The object | 


of the bird in performing this service for us, is to 
obtain the larvee of several species of insects, un- 
derground feeders, that prey on the roots, as Lin- 
nzeus long ago observed upon the subject of the 
little nard grass, Vardus stricta. This benefit is 
partly a joint operation: the grub eats the root, 
but not often so effectually as to destroy the 
plant, which easily roots itself anew: but the 
rook finishes the affair by pulling it up to get 
at the larvae, and thus prevents all vegetation ; 
nor do I believe that the bird ever removes a 
specimen that has not already been eaten, or com- 
menced upon, by the caterpillar.” 

The rook makes a large nest of twigs, lined 
with wool, hay, and other soft matters, lays four 
or five spotted eggs, and when the young are 
half-grown they leave the nest, and sit to be fed 
on the branches around; the young are then 
called dranchers; and then it is that the gunners 
have a battue, and a day of slaughter of the help- 
less young. This cruelty is justified as a means 
of preventing an over-abundance of those birds ; 
for, notwithstanding all that has been heretofore 
said in favour of the rooks, there are many far- 
mers who still think they are more injurious 
than serviceable. In winter, when the frost has 
hardened the ground, or when it is covered with 
snow, the poor rooks have a hard struggle to 
live; they are completely shut out from their 
natural food, and then they are compelled to be 
thieves, invading the rick-yards, and striving 
with the farm-yard poultry for a share of their 
grain. In such seasons many of the old rooks 
die of cold and hunger; and then, too, the most 
vigorous of them have a new propensity—be- 
coming herbivorous or granivorous, rather than 
insectivorous. 

It has been said that farmers in the United 
States of America suffer much loss of their field 
crops from the depredations of ground insects ; 
attributing these losses to the circumstance of 
there being no rooks in that country. So seri- 


ously is this circumstance believed, that attempts | 


have been made to introduce the rook into Vir- 
ginia, but hitherto without success. In Scotland 
the rooks are commonly called craws, and in York- 
shire they are called crakes, and in both these 
countries are wrongfully accused of devouring 
grain at all seasons. Both these provincial names 
are corruptions of crow, the name of a bird, which, 
though wearing the same livery, is a being of a 
very different character. 

“The crow,” says Mr. Wilson in his ‘ American 
Ornithology,’ “is perhaps the most generally 
known, and least beloved, of: all our land-birds ; 
having neither melody of song, nor beauty of 
plumage, nor excellence of flesh, nor civility of 
manners, to recommend him; on the contrary, 
he is branded as a thief and a plunderer,—a kind 
of black-coated vagabond, who hovers over the 
fields of the industrious, fattening on their la- 
bours; and, by his voracity, often blasting their 
expectations. Hated as he is by the farmer, 
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watched and persecuted by almost every bearer 
of a gun, who all triumph in his destruction, had 
not Heaven bestowed on him intelligence and 
sagacity far beyond common, there is reason to 
believe that the whole tribe would long ago have 
ceased to exist. It isin the month of May, and 
until the middle of June, that the crow is most 
destructive to the corn-fields, digging up the 
newly planted grains of maize, pulling up by the 
roots those that have begun to vegetate, and 
thus frequently obliging the farmer to replant, or 
lose the benefit of the soil; and this sometimes 
twice, and even three times, occasioning a consi- 
derable additional expense, and inequality of har- 
vest. No mercy is now shown him, The myri- 
ads of worms, moles, mice, caterpillars, grubs, 
and beetles, which he has destroyed, are alto- 
_ gether overlooked on these occasions. Detected 
| in robbing the hens’ nests, pulling up the corn, 
and killing the young chickens, he is considered 
_ as an outlaw, and sentenced to destruction. But 
the great difficulty is, how to put this sentence 
| in execution. In vain the gunner skulks along 
|, the hedges and fences; his faithful sentinels, 
planted on some commanding point, raise the 
alarm, and disappoint vengeance of its object. 
The coast again clear, he returns once more in 
silence to finish the repast he had begun.” 

CROW BERRY,—botanically Empetrum. A 
genus of small, dwarfish, heath-like shrubs, con- 
stituting the type of the natural order Empetrez. 
| This order consists wholly of such shrubs, and 
comprises, within Great Britain and its gardens, 
only three species, belonging to three genera, em- 
petrum, ceratiola, and corema. ‘The species be- 
longing to the empetrum genus, Z. nigrum, is a 
| dwarfish, evergreen, undershrub, and grows wild 
| upon the mountains of Staffordshire, Derbyshire, 
and Yorkshire. It loves a lofty, bleak, semi-al- 
| pine, peaty, rocky situation, and attracts and feeds 
| multitudes of heath-cocks with its berries. It 
grows about a foot high, and carries apetalous 
flowers in April and May. It can be cultivated 
in stiff soil under the shade of trees or shrubs in 
gardens. 

CROWEA. A small genus of very beautiful, 
greenhouse, Australian, evergreen shrubs, of the 
corrza division of the rue order. Two species, 
C. saligna, and C. latifolia, have been introduced 
to Britain, and both grow about 4 feet high, and 
carry a profusion of showy purple-coloured flow- 
ers in autumn; and though rather shy and fas- 
tidious, can with a little care be propagated from 
cuttings and maintained in luxuriantly blooming 
condition. In 1837, a four-year old plant of C. 
saligna was exhibited at the Egyptian Hall in 
London, nearly five feet high, and carrying not 
fewer than two hundred fully expanded flowers. 

CROWFOOT. ‘The indigenous species of the 
genus ranunculus. See the article Ranuncuuwvs. 
The bulbous-rooted crowfoot, Ranunculus bulbosus, 
is the beautiful and universally diffused butter- 
cup of British meadows and pastures. See the 
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article Buttercup. The corn crowfoot, 2. arven- 
sis, is an annual weed of our corn-fields. Its root 
is fibrous; its stem is erect, and about a foot 
high; its leaves have a pale shining green col- 
our, and are cut into long, acute, narrow seg- 
ments; its flowers are smaller and paler than 
those of the buttercup, and have a lemon colour, 
and appear from June till August; and its car- 
pels are all over rough with little prickles. It is 
readily eaten by cattle, but is very dangerous to 
them, and possesses so much acridity that three 
ounces of its juice will kill a dog in less than two 
minutes.—The small-flowered crowfoot, 2. parvi- 
florus, is also an annual weed; and is very simi- 
lar in character to the corn crowfoot, but is nei- 
ther so common nor so tall, and has a preference 
for gravelly pastures, and either occurs not at all 
or very rarely in Scotland.—The little upright 
crowfoot, C. parvulus, is also an annual, cut- 
leaved, prickly-carpelled weed like the corn crow- 
foot, but has a height of only 3 or 4 inches. 

The flame spearwort crowfoot, or lesser spear- 
wort, 2. fammula, is a perennial-rooted herb of 
moist and marshy waste places in both England 
and Scotland. Its root consists of fascicles of 
long, simple fibres; its stems are round, smooth, 
branching, leafy, about a foot high, and some- 
what decumbent; its leaves are alternate, lance- 
,olate, pointed, smooth, either entire or slightly 
serrated, and stand on long footstalks ; its flowers | 
are solitary, have a bright shining yellow colour, 
and appear from June till September ; and its 
carpels are smooth, ovate, and roundish. The 
whole plant is acrid, caustic, and poisonous; it 
loses some of its acrimony by drying, and the | 
whole of it by boiling; the distilled water is an 
emetic antidote to poison; and the fresh plant is 
used in medicine as an external application for 
irritating the skin and drawing off surrounding 
humours.—The creeping spearwort crowfoot, /. 
reptans, is a curious, evergreen, herbaceous, acrid 
creeper, of similar botanical character, and of 
similar choice of habitat to the preceding species. 
—The tongue-leaved crowfoot, R. lingua, is a 
perennial-rooted, two-feet-high, entire-leaved, 
yellow-flowered, acrid and caustic herb, of muddy 
ditches in both England and Scotland.—The al- 
pine crowfoot, 2. alpestris, is a small, handsome, 
cut-leaved, white-flowered, three-inch-high, per- 
ennial-rooted inhabitant of mountain water- 
courses in the Scottish Highlands. 

The acrid or upright meadow crowfoot, &. acris, 
is a perennial-rooted, caustic, medicinal, danger- 
ous weed, of the meadows, pastures, and waste 
places of Britain. Its root isa tuber with fibrous 
appendages; its stem is erect, somewhat villous, 
sparsely leafy, about two feet hight, and branch- 
ing at the top; its leaves are cut variously into 
three, five, or more parts; and its flowers are ter- 
minal, large, and of a brilliant yellow colour, and 
appear in June and July. This plant is usually 
rejected by even the most hungry cattle; and 
when unavoidably eaten, has a malign effect. 


| pastures. 


| men’s annual lists of Dutch roots. 


908 CROWN-IMPERIAL. 

Its leaves are medicinally used in the same man- 
ner and for the same purposes as those of the 
flame spearwort crowfoot. A double-flowered 
variety of British origin, and two varieties, called 
the wood and the many-cleft, from continental 
Kurope, are cultivated as ornaments of the flower- 
border.—The noxious crowfoot, Ff. sceleratus, is a 
poisonous, cut-leaved, yellow-flowered, two-feet- 
high annual, of waste grounds in both England 
and Scotland.—The creeping crowfoot, 2. repens, 
is a low, creeping, perennial-rooted, cut-leaved, 
yellow-flowered weed, of British meadows and 
It blooms through nearly all the sum- 
mer and through part of autumn; and a double- 
flowered variety of it has long had a place in 
flower-gardens.—The hairy crowfoot, 2. hirsutus, 
is an annual weed of about a foot high, growing 
amongst stony rubbish in some parts of England. 
—The blunt-flowered, the ivy-leaved, the water, 
and the all-hairy crowfoots, 2. obtusiflorus, R. he- 


| deraceus, R. aquatilus, and R. pantothrix, are hand- 
| some, white-flowered, floating, perennial aquatics 
_ of ditches and ponds in Britain. 


CROWN-IMPERIAL,—botanically Pritidlaria 


| Imperialis. A hardy, bulbous-rooted, magnificent- 
| ly-flowering plant, of the tulipaceous tribe. It was 


introduced to Britain from Persia toward the close 


_ of the 16th century ; and it occupies a prominent 


place, in almost every flower-garden, as one of the 
most showy and large-featured of florists’ flowers. 


| Its bulb is large, globose, scaly, yellow-coloured, 
_ and powerfully fetid; its stem is herbaceous, succu- 
| lent, of very rapid growth, and about 4 feet high, 
| —its lower and middle parts garnished, on every 


side, with long, narrow, pointed, smooth, entire 
leaves,—its upper part, or about a foot of it to- 
ward the summit, quite naked, and crowned first 
with a massive and most imposing whorl of flow- 


| ers, and next with a terminal and spreading tuft 


of erect, green leaves; and its flowers are pro- 
duced in a whorl or occasionally in two or even 
three whorls of inverted bells,—they are large 
and spreadingly campanulate, and hang upon 
short, bent peduncles which grow at the inter- 
stices of the terminal or crowning tuft of leaves, 
—and each comprises six spear-shaped petals, 
and has at the base of each of these a nectary 
filled with a honeyed liquor, and looking like a 
liquid globular gem. ‘Twelve well-defined va- 
rieties, besides many fugitive ones, were known 
in the days of Miller; and very numerous varie- 
ties, with similar fancy names to those which are 
given to tulips and hyacinths, figure in the seeds- 
“The sort 
with yellow flowers, that with large flowers, and 
those with double flowers,” says Miller, “are the 
most valuable; but that which hath two or three 


| whorls of flowers above each other makes the 


finest appearance, though this seldom produces 


_ its flowers after this manner the first year after 


removing, but the second or third year after 
planting, the stalks will be taller, and frequently 
have three tiers of flowers one above the other, 
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which is called the triple crown.” The crown- 
imperial is treated in a similar manner to other 
hardy and unfastidious bulbous-rooted plants, 
but ought not to be removed so often, and re- 


quires to be planted at a depth and distances | 


somewhat proportioned to its greater size. See 
the article Frrvrnary. 

CROWN-SCAB. A disease of the coronet of 
the feet of horses. It consists of an outbreak of 
bad humour round the coronet, accompanied 
with a very sharp itchiness, and followed by the 
formation of scab. A drawing and healing oint- 
ment may be applied, and a dose or two of physic 
given. 

CROWN-VETCH —botanically Coronilla Varia. 
A hardy, herbaceous, perennial-rooted forage 
plant, of the Coronilla genus. It is a native of 
continental HKurope, and was introduced to Bri- 
tain toward the close of the 16th century. Its 
roots have a powerfully creeping habit; its stem 
is smooth and about a yard long, and declines to- 
ward the base when mature; its leaves are com- 
pound, smooth, and long; ard its flowers are pro- 
duced in round heads, and have a variegated 
pink colour, and bloom from July till November. 
This plant loves a warm, dry, light soil, and will 
yield two very large crops of green fodder ina 
season; but it has a bitterish taste, and is not 
much relished by cattle, and is unfitted by the 
excessively creeping habit of its roots for profit- 
able culture on any ground which can be sub- 
jected to ordinary cropping. 

CROZOPHORA. A recently constituted ge- 
nus of plants of the euphorbia tribe. The dyer’s 
species, Crozophora tinctoria, formerly called Cro- 
ton tenctorva, is a small, prostrate, hardy annual, 
and was introduced to Britain from the south of 
Europe in the 16th century. Its stem is slender, 
cylindrical, and about a yard high; its leaves 
are alternate, oval, soft in texture, and curled at 
the edge; its flowers are produced in short clus- 
ters, have a small size and a whitish-green col- 
our, and appear in July; and its fruit droops, 
and comprises three rough, blackish cells. This 
plant resembles the crotons and some other of 
the euphorbiaceze in acrid, emetic, and power- 
fully drastic properties; but it produces the deep 
purple dye called turnsole, and, for the sake of 
this, is cultivated in the district around Mont- 
pelier. Nearly a dozen other species have been 
botanically described. 

CRUCIANELLA. See Crosswort. 

CRUCIFEROUS PLANTS. A very extensive; 
very important, and perfectly natural assemblage 
of plants, constituting the class Tetradynamia in 
the system of Linnzeus, and the order Cruciferse 
in the system of Jussieu. About 2,500 species 
have been scientifically described; and about 
800 of these either grow wild in Britain or have 
been introduced to it from foreign countries. 
Four-fifths of the whole order are distributed 
throughout the temperate regions of the world, 
and are impatient alike of the heat of the tropics 
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and the cold of the arctic zone; anda very large 
proportion, particularly of the most useful gen- 
era, are natives of the several countries of Hu- 
rope. About eight times as many exist in the 
northern hemisphere as in the southern; and 
about ten times as many in the old world, inclu- 
sive of Polynesia, as in the new. A few ascend 
near the limits of perpetual snow; a considera- 
ble number love only waste and open grounds 
unvisited by man; and many range far and wide 
through the domains of agriculture, either as use- 
ful plants or as troublesome weeds. 

The roots of almost all the perennial species 
are thick; and those of almost all the biennial 
and the annual species are slender, straight, and 
unforked. The stems of most are either cylin- 
drical or not very markedly angular, and have a 
ramose conformation, and are woody at the base. 
The leaves of all are simple, and of almost all are 
either radical or alternate. The flowers of all 
are without bracts, and have a calyx of four se- 
pals, and a corolla of four petals and six stamens ; 
and the claws of the petals are long,—the blades 
of the petals are arranged somewhat in the form 
of a Maltese cross, and hence gave to the order 
the designation of Cruciferze or ‘ cross-bearers,’ 
—and four of the stamens are shorter than the 
other two, and hence give to the class the name 
| of Tetradynamia. The fruits are very various in 
form, yet are easily classifiable into siliqua and 
silicula,—the former a linear or long and slender 
pod containing many seeds, and the latter a 
short ‘and roundish pod containing one seed or 
very few seeds; and hence the Linnean class 
Tetradynamia is made to consist of two divi- 
sions, called Siliquose and Siliculosee. The mul- 
titudinousness of the species, and the close re- 
semblances of very many of them to one another, 
long rendered the order intractable to systematic 
arrangement, and perfectly bewildering to stu- 
dents. But De Candolle observed certain con- 
stant differential characters in the mutual rela- 
tions of the cotyledons and the radicles; and 
adopting these as differentia, lucidly broke up 
the whole assemblage into five suborders. Plants 
which have the edge of the cotyledons pressed 
close to the radicle belong to the suborder Pleu- 
rorhizez ; those which have the sides of the co- 
tyledons pressed to the radicle belong to the 
suborder Notorhizesze; those which have the co- 
tyledons incumbent and at the same time condu- 
plicate, or half folded together, belong to the 
suborder Orthoplocese ; those which have the 
cotyledons incumbent and at the same time spi- 
rally twisted belong to the suborder Spirolobee ; 
and those which have the cotyledons incumbent 
and at the same time doubled twice in their 
length belong to the suborder Diplecolobeze. 
The species within Britain are grouped into 88 
genera; and 44 of these genera belong to the 
first suborder, 21 to the second, 18 to the third, 
2 to the fourth, and 3 to the fifth. But 39 of the 
Pleurorhizeze genera form three groups, which 
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are represented by respectively the wall-cress, 
the alyssum, and the shepherd’s purse; 17 of the 
Notorhizeze genera form three groups, which are 
represented by respectively rocket, garden-cress, 
and woad; and 17 of the Orthoploceze genera 
form four groups, which are represented by re- 
spectively cabbage, cress-rocket, radish, and zilla. 

A pungent, volatile, oily principle, whose che- 
mical constitution and characters are imperfectly 
known, more or less pervades the sap of all the 
cruciferse ; and when in excess, renders them 
acrid to the animal palate, and violent in action 
upon the animal,—but, when in moderate de- 
gree, either from the constitutional peculiarity 
of the plants, or from the effects of cultivation, 
renders them piquant and grateful to the taste, 
and eminently antiscorbutic in medicinal effect. 
The existence of this principle, in a very hot yet 
palatable condition, is familiarly known in the 
seeds of the mustard-plant and in the roots of 


horse-radish; the action of it, in an agreeably | 
piquant manner, gives their peculiar relish to | 


the foliage of the cresses; and the moderate dif- 


fusion and mild power of it occasion much of the | 
eratefulness of the cruciferous esculents, and ac- | 
count for the efficiency of scurvy-grass, radishes, | 


turnips, and the whole of the cabbage tribe in 
curing or preventing scurvy. All cruciferous 
plants which have a succulent and sappy charac- 
ter, such as turnips, radishes, and cabbages, are 
edible; and some which are disagreeably or too 
violently pungent, are capable of being made 
milder by ordinary cultivation or by blanching. 
A fixed oil occurs in the seeds of all, and abounds 
in the seeds of many; and this, as in the.case of 
the rape, the colza, and various others, can be 
profitably expressed in large quantity, and ap- 
plied to the economical purposes of life. Some 
cruciferze, such as the wall-flowers, the candy- 
tufts, the rockets, and the stocks, are among the 
most prominent, beautiful, and odoriferous of 
the hardy plants of the flower-garden ; many 
more, such as those of the genera arabis, alys- 
sum, aubrietia, barbarea, lunaria, and schizopet- 
alon, are subordinate yet important beauties ; 
and some, such as the drabas, the cardamines, 
and the hutchinsias, are among the most fasci- 
nating specimens of alpine plants. 

CRUPPER. An appendage to a saddle, con- 
sisting of a roll of leather placed beneath the 
horse’s tail, and a strap of leather attaching this 
to a buckle on the hinder part of the saddle. 

CRUSHER. See Bruisiyea. 

CRYPSIS. A genus of grasses, of the phala- 
ris or phleum tribe. Three hardy annual species 
have been introduced to Britain from continen- 
tal Europe; but they attain a height of only 6 
or 8 inches, and possess very little interest. Five 
other species have been scientifically described. 
The name Crypsis signifies ‘hidden,’ and alludes 
to the concealment of the flowers among the 
leaves. 


CRYPTADENTA. A small genus of curious, 
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ornamental, Cape-of-Good-Hope, evergreen un- 
dershrubs, of the wild-olive tribe. Three species, 
C. uniflora, C. grandiflora, and C. ciliata, former- 
ly belonging to the genus Passerina, were de- 
tached from that genus, and erected into the 
genus Cryptadenia, by Professor Meisner. The 
name Cryptadenia alludes to ‘the concealed 
glands,’ which are situated within the tube of 
the flower. C. uniflora was introduced to Britain 
so long ago as the year 1759, and has ever since 
been cultivated in the royal garden at Kew; and 
it possesses considerable beauty, carries a profu- 
sion of flowers, and continues somewhat long in 
bloom ; yet it is still scarce and but little known. 
Its stem and branches have a twiggy and heath- 
like appearance, and rarely attain a greater 
height than 8 or 9 inches; its leaves are linear 
and acute; and its flowers are produced singly 
at the ends of the numerous little twigs, and are 
pinkish-lilac and hypocrateriform, each having a 
small narrow tube, and a spreading limb of four 
| ovate acute segments. 
CRYPTANDRA. A genus of curious, orna- 
‘mental, Australian, evergreen undershrubs, of 
the buckthorn tribe. The sweet-scented species, 
C. suavis, was introduced from the Swan river in 
1844. Its form is neat; its leaves are small and 
ovate-oblong; and its flowers are small, white, 
campanulate, and drooping,—they exist in pro- 
fusion over all the side-branches,—they are indi- 
vidually insignificant, but aggregately conspicu- 
ous,—and they bloom in January, and are as 
fragrant as the flowers of the hawthorn. Five 
other species were introduced during the twenty 
years preceding 1838, and four of these are white- 
flowered and about 20 inches in height. The 
generic name alludes to the concealed position of 
the stamens. 
CRYPTOGAMOUS PLANTS, or Cryprogamra. 
_ Plants whose organs of fructification cannot be 
seen by the naked eye, or are otherwise obscure 
and ‘concealed.’ They are contradistinguished 
from phzenogamous plants, or such as have their 
organs of fructification ‘manifest ;’ they consti- 
tute the last or twenty-fourth class in the Lin- 
nan arrangement; and they are nearly identi- 
cal with the Acotyledons and the Cellulares of 
the natural systems of botany, See the articles 
AcotyLeponous Puants and Cxruiunarss, The 
Cryptogamia are distributed, in Linnean botany, 
into the nine orders Filices, Equisetaceze, Lyco- 
podineze, Marsileaceze, Musci, Hepaticee, Algee, 
Lichenes, and Fungi. 

CRYPTORHYNCHUS. A genus of coleopter- 
ous insects, of the weevil group. One of its spe- 
cies, C. lapathi, commits great depredation upon 
trees and osiers in the south of England. It is 
nearly half an inch long, and of a dull black col- 
our, with a band of white scales across the base 
and the apex of its elytra. It bores cylindrical 
holes in the stems and the larger branches of 
willows, alders, and other aquatic trees; and 
these holes so admit the moisture of the atmo- 


‘inch in length. The berries grow in clusters; 
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sphere, and accelerate the decomposition of the 
woody tissue, as to occasion the overthrow of 
many trees by gales of wind. The same kind of 
mischief is perpetrated by the caterpillar of the 
goat-moth, and by several other larvee; and all 
these, on this account, are popularly designated 
“ auger-worms. ” 

CUBE, in geometry. A solid body, consisting 
of six equal square sides. The solidity of any 
cube is found by multiplying the superficial area 
of one of the sides by the height. 

CUBE, or Cusic Numper, in arithmetic. That 
which is produced by the multiplication of a 
square number by its root; thus 64 is a cube 
number, and arises by multiplying 16, the square 
of 4, by the root 4. 

CUBE ROOT. A number or quantity, which, || 
if multiplied into itself, and then again by the 
product thence arising, gives a product equal to 
the number or quantity whereof it is the cube 
root; as, 2 is the cube root of 8, because twice 2 
are 4, and twice 4 are 8. 

CUBEBS. The dried berries of a tropical 
plant, of the pepper genus,—P2zper cubeba. This 
plant grows in great abundance in Java, and is 
also a native of Batavia, Nepaul, the Mauritius, 
and Guinea. When young, its branches are long, 
creeping, and stoloniferous, and its leaves are 
about an inch and a half in length, and have 
footstalks as long as themselves; but when old, 
its branches are quadrangular and flexuose, and 
its leaves are not quite an inch in length, and 
have channelled footstalks of only about half an | 


they are round, plump, heavy, and about the 
size of pease; they have a grateful fragrance, 
and an aromatic, pungent, slightly bitter taste; 
they possess stimulating, diuretic, and slightly 
purgative properties; and they are used in the 
Kast as a spice and a stomachic, and in Europe 
for the cure of venereal ‘diseases. 
CUBIT, in the mensuration of the ancients; | 
a long measure, equal to the length of a man’s | 
arm, from the elbow to the tip of the fingers. 
Doctor Arbuthnot makes the English cubit equal 
to 18 inches, the Roman cubit equal to 1 foot, 
5°406 inches, and the cubit of scripture equal to 
1 foot, 9°888 inches. 
~ CUCKOO. A genus of birds, characterized by 
a bill of moderate size, short tarsi, and tail com- | 
posed of ten feathers, The bill is compressed, 
and slightly arched. The greater number of 
species belonging to this genus are found on the 
ancient continent. Only one species is a native 
of Great Britain, and very few belong to Europe. 
In America no true cuckoos are found, for the 
genus coccyzus differs very essentialiy from them 
in its habits. The cuckoos are especially distin 
guished by their habit of laying their eggs in the 
nests of other, and generally much smaller birds. 
What is still more singular, it has been found, 
by very careful observations, that the young 
cuckoo, shortly after being hatched, throws out 
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of the nest all the other young or eggs, and thus 
engrosses to itself the whole parental care of the 
bird in whose nest it has been lodged. The col- 
our of the cuckoo’s eggs is extremely variable. 
Some, both in ground and pencilling, very much 
resemble the house-sparrow’s; some are indis- 
tinctly covered with bran-coloured spots; and 
others are marked with lines of black, resem- 
bling in some measure the eggs of the yellow- 
hammer. The cuckoo first appears in England 
about the 17th of April. Its egg is not ready 
for incubation sooner than the middle of May. 
A fortnight is taken up by the sitting bird in 
hatching the egg. The bird generally continues 
three weeks in the nest before it flies. The fos- 
ter parents feed it for more than five weeks after 
this period; so that, if the cuckoo took care of 
its own eggs and young, the newly-hatched bird 
would not be fit to provide for itself before its 
parent would be instinctively directed to seek a 
new residence, and be thus compelled to abandon 
its young one; for the old cuckoos take their 
final leave before the first week in July. The 


| young cuckvos forsake the nest as soon as fully 


fledged, and capable of providing for themselves. 
Their migrations from Europe are thought to be 


| chiefly directed towards Africa; thence they re- 
| gularly return with the spring. 


CUCKOO - FLOWER, — botanically Lychnis 
Flos-cuculi. A beautifully-flowering, indigenous, 
perennial-rooted, herbaceous plant, of the carna- 
tion tribe. It grows wild in the moist meadows 
of both England and Scotland; and has a con- 
siderable resemblance to rose-campion. Its stem 
is usually about 20 inches high; and its flowers 
are pink-coloured, and bloom from June till Sep- 
tember. A very handsome variety of it, with 


double flowers, and only about a foot high, oc- 


curs in bogs, and is worthy of a place in gardens. 

CUCKOO-FLOWER (Meapow),— botanically 
Cardamine Pratensis. A handsomely-flowering, 
indigenous, perennial-rooted, herbaceous plant, 
of the lady’s-smock genus, and cruciferous order. 
Its stem is thick, firm, and about a foot high; 
its radical leaves are winged and spreading; its 


| stem-leaves are small and single; and its flowers 


grow in little clusters, are large in size, have 
white and red colours, and bloom in April and 
May. Two double-flowered varieties, the one 
with white flowers and the other with red flow- 
ers, have long been cultivated in moist shady 
borders of the flower-garden. The fresh leaves 
of the meadow cuckoo-flower are sometimes used 
as spring salads; and, in common with all other 
edible cruciferze, have antiscorbutic properties. 
Expissations and infusions of the leaves were 
formerly regarded as efficient medicines in epi- 
lepsy, spasmodic affections, and diseases of the 
urinary organs; but they have lost nearly all 
their medicinal fame. 

CUCUBALUS. See Campion. 

CUCUMBER,—botanically Cucumis. 
of trailing annual plants, of the gourd tribe. 


A genus 
It 
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is distinguished from other genera of Cucurbita- 
ceze by the three thick split stigmas of its flowers, 
and by the thin margin of its seeds. The fruit 
of all its species is pulpy and many-seeded, and is 
divided, during its early state, into three or six 
cells. All the species are exotics, and in some 
degree tender; and upwards of twenty have been 
introduced to Britain, while several more have 
been scientifically described. 

Two of the principal species form the topics of 
our articles ConocynrH and Mrnon.—tThe citrul, 
pasteque, or water-melon, Cucumis citrullus, was 
introduced to Britain toward the close of the 
16th century. Its stem is usually about two or 
three yards long; its leaves are deeply cut and 
gashed into lobes and segments; and its fruit is 
round, has a spotted rind, and consists of a cold, 
watery, pinkish or white pulp, containing a num- 
ber of black seeds. This species, on account of 
the juiciness and cooling properties of its fruit, 
is very extensively cultivated in most of the hot 
countries of the northern hemisphere, whether 
in Asia, Europe, Africa, or America; but it has 
not sufficient delicacy of flavour to recommend 
it for cultivation in the gardens of the cooler 
parts of the world. 

The muricate cucumber, Cucumis muricatus, is 
a native of India, and was introduced to Britain 
in 1817. Its stem usually attains about two- 
thirds of the length of that of the citrul; and its 
fructification has a later habit of maturing. Its 
fruit is extensively used by the people of India: 
for curries and other dishes.—The dudaim, or 
apple-shaped cucumber, or Queen Anne’s pocket- 
melon, Cucumis dudaim, is a native of the Le- 
vant, and was introduced to Britain about the 
beginning of the 18th century. But though 
sometimes grown in British gardens, it is re- 
garded as a mere curiosity—The Jamaica cu- 
cumber, Cucumis jamaicensis, was introduced to 
Britain from Jamaica, upwards of 20 years ago, 
and is a cultivated species——The acute-angled 
cucumber, Cucumis acuiangulus, has an angularly- 
shaped fruit, and is cultivated in India, but does 
not seem to have been introduced to Britain. | 
The Hindoos regard it as a favourite and very 
wholesome pot vegetable, and dress it in various 
ways.—The tuberous cucumber, Oucumis tuber- 
osus, is also cultivated in India, but has not been 
introduced to Britain. Only the common people 
among the Hindoos relish it, and they dress it 
principally in the form of curry. 

A species called the most useful, Cucumis util- 
issimus, occurs wild in the higher arable districts 
of India, and is extensively cultivated by the 
Hindoos. Its stems are exactly like those of the 
species commonly cultivated in Britain, but not 
so extensive; its leaves, in general, are more or 
less five-lobed ; the largest of the lobes are gener- 
ally about six inches long and six inches broad; 
and its fruit, when young, is oblong, downy, and 
clouded with different hues of green, and when 
ripe, is perfectly oval, very smooth, variegated 
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| of a more extensive culture than is bestowed on 
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with different hues of yellow, and from four to! long green prickly, the most long green prickly, 


six inches in length, and from three to four 
inches in breadth. ‘ This,” says a scientific ob- 
server, “ appears to me to be by far the most 
useful species of cucumis that I know. When 
little more than one-half grown, the fruits are 
oblong and a little downy ; in this state, they are 
pickled. When ripe, they are about as large as 
an ostrich’s egg, smooth and yellow; when cut, 


they have much the flavour of the melon, and | 


will keep for several months, if carefully gathered 
without being bruised, and hung up; they are 
also in this state eaten raw, and much used in 
curries by the natives. The seeds, like those of 
other cucurbitaceous fruits, contain much fari- 
naceous matter blended with a large portion of 
mild oil. The natives dry and grind them into 
a meal, which they employ as an article of diet; 
they also express a mild oil from them, which 
they use in food and to burn in their lamps. 
Experience, as well as analogy, proves these 
g, and well deserving 


them at present. The powder of the toasted 
seeds, mixed with sugar, is said to be a powerful 
diuretic, and serviceable in promoting the pas- 
As far as my observation 
and information go, their cultivation is chiefly 
confined to the Guntoor Circar, where the seeds 
form a considerable branch of commerce. They 
are mixed with those of Holcus Sorghum or some 
other of the large culmiferous tribe, and sown 
together; these plants run on the surface of the 


earth, and help to shade them from the sun, so | 
| that they mutually help each other. 


The cir- 
cumstance of the fruit keeping well for several 
months if carefully gathered and suspended, ren- 
ders it a very excellent article to carry to sea 


| during long voyages.” 


The species of cucumber commonly cultivated 
in Britain, Cucumis sativus, was introduced from 
India in the latter part of the 16th century, but 
is not known to grow anywhere in a wild condi- 
tion. It produces its fruit on long trailing and 
climbing shoots; and is cultivated in frames, 
under hand-glasses, or in the open ground, ac- 
cording to the season of the year and the tem- 
perature of the situation. It is noted for the 
abundance of the production of its fruit; and 
though a very tender annual, of but a few months’ 
duration, it easily admits of such succession as 
shall produce a constant series of fresh fruit 
throughout the year. Its fruit is eaten in a 
green or unripe state, both as a salad and as a 
pickle; and has long been a subject of excessive 


| amateurship with both the gourmand and the 


gardener. Many varieties of it are in cultiva- 
tion; and good new ones are from time to time 


- obtained by hybridizing, and published with the 


same kind of pomp in both name and manner as 
new varieties of dahlias, calceolarias, and other 
popular flowering-plants. Some of the chief va- 
rieties are the early short green prickly, the early 


the white Dutch prickly, the early African, the 
long smooth green Turkey, the long white Tur- 
key, the early green cluster, the large smooth 
green Roman, the Russian, the Nepaul, the sandy, 
the large white bonneuil, the black-spined long 
prickly, the Longford, the snake, the fluted Chi- 
nese, and some quite or comparatively recent sorts 
with such magniloquent designations as ‘ heroes’ 
and ‘ victories.’ The early short prickly has fruit 
of about four inches in length, and is the hardiest 
of all the varieties, and both a rapid grower and 
a very abundant bearer ; and it is very frequently 
selected for an early crop. The early long prickly 
produces fruit of about nine inches in length, 
has hardy habits, and is an abundant bearer, but 
advances somewhat slowly to maturity ; and it is 
often selected for a main crop. ‘The most long 
green prickly has fruit of ®bout ten inches in 
length, and is hardy in habit and a good bearer. 
The white Dutch prickly has fruit of about six 
inches in length, and of a peculiar yet agreeable 
flavour ; and) it is a rapid bearer. The early 
green dlncten has the characteristics of growing 
in a compact manner and producing its fruit in 
clusters, and is, in consequence, well adapted for 
growth beneath hand-glasses. The Russian ex- 
cels in the production of the small and finely- 
pickling kinds of cucumbers commonly called ger- 
kins; and the large white bonneuil, in the pro- 


dination of a fruit well adapted for stewing. The | 


Longford and some of the other varieties are re- 
markable chiefly ‘for the great size of their fruit; 
and some of the more recent varieties, ‘ the vic- 
tories’ and ‘ the heroes,’ profess, if very techni- 
cally cultivated, to combine great size with very 
superior flavour. The fruit of the Nepaul is 
sometimes eight inches in diameter, nearly a foot 
and a half in length, and about twelve pounds in 
weight; and the fruit of the snake, though com- 


paratively small in diameter, attains the extra- _ 


ordinary length of several feet. 


The cultivation of the cucumber, ina general, | 


manner, is understood by every gardener, and, in” 


nicety of detail, is the subject of a vast apne 


of different and antagonist opinion. Six works, 
entirely on the cucumber, and written by six dif- 


ferent authors, were published during the two or | 


three years preceding 1842; all ordinary books 
on gardening say quite enough on the subject; 


and some of the horticultural periodicals, parti- | 
cularly the Gardener’s Gazette, contain as many | 
discussions on it as might serve for all the plants | 


of the garden. We shall merely indicate the 
outline of the general culture, and then quote a 


brief sentence or two from the treatise of Mr. | 
 Allen—The seed employed should be between 
two and four years old, Sowings should be made 
on well-prepared hotbeds from January or Feb- 


ruary till June;:and, on very fine, fresh, friable 
soil in the open ground, such as the top-spot of 
a pasture spread out and prepared on a warm 
border and under the shelter of a hedge, toward 


on 


SS 


- the summer. 
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the end of May or in the early part of June. 
The occasional protection of frames and glasses 
should be continued beyond the middle of June, 
over the later spring crops, in order to extend the 
regular successional supply of fruit throughout 
A maximum of heat with protec- 
tion from the direct play of the sun’s rays should 
be studied in the selection of the border for the 
open-ground sowings. The influence of cold 
damp nights and of autumnal strong dews and 
heavy rains will arrest the growth of the later 
open-ground crops about the middle of Septem- 
ber; and the protection of frames and glasses 
should then be given to avert the effects of the 
inclemency of the weather, and a small lining of 
warm litter should be laid round the outside of 
the beds to produce the eliminated heat of fer- 
mentation. The atmosphere in which cucumbers 
are grown, whether in a frame, under a hand- 
glass, or beneath a shading in the open ground, 
ought to be warm, damp, and free from the eva- 
porating and chemical action of direct sunshine. 
The play of calorific light upon any plants stimu- 
lates the formation of whatever secretions are na- 


| tural to them, and as the natural secretions of 


the cucumber fruit are bitter and consolidating, 
the effect of a play of sunshine upon them while 
they are growing, is to destroy both their delicacy 
of flavour and their soft, succulent, grateful 
fleshiness of texture. Hence the reason why 
cucumbers grown during the dark and cloudy 
part of the year are frequently superior to such 
as are grown in summer. 

“When the bed,” says Mr. Allen, “is nearly 
level by the repeated application of fresh mould, 
and the plants begin to send forth their runners, 
with your finger and thumb clear them nearly of 
all false or male blossoms, and rub out every other 
eye in each runner; those eyes which are left 
will break out amazingly strong, and grow very 
fast, their leaves become a tremendous size, and 


when fruit appears, it will in the first instance 


be much finer than by any other system. I have 


‘very often had them three inches and a half be- 


fore the blossom is expanded. By the repetition 
of this mode of culture, as the plants advance in 
growth, they will never be in so crowded a state 
as to require the aid of a pruning-knife. * ~* 
We all know that cucumbers are not grown to 
the length of 20 or 30 inches at Christmas time ; 
but in the spring, say April or May, if a brace is 
required for a particular purpose, they may be 
obtained with an addition to the treatment be- 
fore spoken of. I need not state that the plants 
at this season are very strong, the infant fruit of 
unusual size, and may be made to travel at an 
extraordinary pace, as much as two inches in six 
hours, 14 inches in three days, and to perfection 
of 27 inches long, in eight days from their being 
set. * * If any fruit should offer symptoms 
of being bent, they should be put in the right 
path in the following manner: when they have 
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when the heat is at the highest degree, is the 
best time to perform this operation, as in the 
morning the fruit will be found quite stiff and 
brittle; but when the sun has acted upon the 


plants, and the fruit warmed through, it will, at : 
this age, bend like leather; you may put it into | 


any position you please, or pull it out half an 


inch occasionally ; lay it on a strip of glass, and | 


with three pieces of stick, one at each end of the 
fruit and one in the middle, with a piece of list 
between the fruit and the stick to prevent its 
being marked ; it is better than a trough or cylin- 
der, as it is not confined; the colour will remain 
very green.” —Allen’s Treatise on the Cucumber.— 
The Gardener's Gazette—Mawe.— Miller. —Loudon. 
—Johnson.— Museum Rusticum.— Penny Cyelo- 
pedia. 

CUCUMBER-TREE. See PuriapELpuus. 

CUCUMIS. See CucumpEr. 

CUCURBITA. See Gourp. 

CUD. The food which is brought up from the 
first stomach, rechewed, and sent down to the 
second stomach, by ruminating animals. Chew- 
ing the cud is the popular phrase for rumination. 
The loss of cud, or ceasing to ruminate, is a symp- 
tom of inflammatory diseases and of general de- 
bility. | 

CUDBEAR,—botanically ZLecanora Tartarea. 
A species of the coenothalamous tribe of lichens. 
The genus Lecanora, to which it belongs, com- 
prises about 50 known British species, and be- 
tween 30 and 40 described species of other coun- 
tries. Its name signifies a basin, and alludes to 
the shield-like form of its fructification. Its 
plants are spreading and crustaceous, and closely 
adhere to the substances on which they grow; 
and its apothecia is thick and presses on the 
crust with a plain convex coloured disc. The 
cudbear species is about two inches high, and 
grows at all seasons of the year on greyish rocks. 
Its crust exhibits a profusion of tartar-like gran- 
ules; its fructification is scattered; and its disc 
is flesh-coloured and a little wrinkled. It is ex- 
tensively employed, particularly in some of the 
manufactories of Glasgow, for dyeing a purple 
colour ; it was formerly obtained in large quanti- 
ties from some of the rocky districts of the Scot- 
tish Highlands; and it is now extensively im- 
ported from Norway. Several other species of 
Lecanora, particularly Z. perellus, and L. cande- 
laria, are also used, though to a far less extent 
than cudbear, for dyeing. 

CUDWHED, — botanically Gnaphalium Ger- 
manicwm. A curious annual weed, of the thistle 
division of Compositee. It was called by Linnzeus 
Filago Germaniea. It grows in sandy fields of 
both England and Scotland. Its stem is white, 
slender, and from 8 to 12 inches high; its herb- 
age is cottony; and its flowers have a yellowish- 
brown colour, and appear from June till August. 
It was formerly regarded as medicinal ; and it is 
still sometimes used by the peasantry to lay 


been set four days, in the middle of the day, or | among linen for preserving them from moths. 
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Some other indigenous species of the old, multi- popular name is rather a misnomer; yet is al- 
tudinous genus gnaphalium occasionally share the most the only thing which recommends it to po- 


popular name of cudweed. 

CULM. The stem of a grass, of a scitamineous 
plant, or of any other kind of plant which, when 
cut and dried, yields straw or haulm. A culm is 
tubular or hollow, and has a series of knots or 
joints; and at each joint, in most instances, is a 
single, narrow, long, sharp-pointed leaf. 

CULMIFEROUS PLANTS. Plants whose stems 
are culms. The chief examples of them are the 
cereal grasses. 

CULTIVATION. The working and improving 
of the soil by tillage, weeding, manuring, and 
other processes. Its object is to obtain an ab- 
normal development and production of plants, or 
of parts of plants, used for the purposes of food, 
industry, or human enjoyment; and the plants 
with which it deals are called cultivated plants, 
and contradistinguished by it from wild plants. 

CULTIVATOR. Any horse-hoeing implement, 
but especially the grubber. See the article Grus- 
BER. 

CUMIN,—botanically Cuminum. A hardy, an- 
nual, medicinal plant, of the umbelliferous family. 
It constitutes a genus of itself, and takes for its 
specific name Cyminum. It is a native of Egypt, 
and was introduced thence to Britain toward the 
close of the 16th century. Its stem is slender, 
round, branching, and frequently procumbent ; 
its leaves are linear, narrow-pointed, and of a 
deep green colour; its flowers are produced in 
numerous, four-rayed umbels, have a white col- 
our, and appear in June and July; and its seeds 
are oblong, striated, and of a pale brown colour, 
and are produced in twos, which are united to 
each other on their flat sides. The seeds have a 
peculiar strong odour, and a warm, bitterish, un- 
pleasant taste; they possess carminative and tonic 
properties; and they are used in medicine as an 
external stimulant, and in the arts for flavouring 
the spirits of the distillery. The plant is exten- 
sively cultivated in Malta, Sicily, Holland, Ger- 
many, and some other European countries; and 
it serves the same purposes throughout the north- 
west of Europe which are served by caraway and 
coriander in Britain. It requires a rich soil, and 
is rather late in ripening its seeds; so that it is 
ill-suited to field husbandry in any part of Bri- 
tain except some of the best lands in the south of 
England. In Germany, it is either.sown broad- 
cast among spring-corn, or transplanted into rows 
alternately with cabbages, beet, or parsnip. 

CUMIN (Basrarp),—botanically Lagecia. A 
curious, hardy, annual plant, of the umbelliferous 
family. It abounds in Provence and in some 
other districts near the Mediterranean; and it was 
introduced to Britain from the Levant about the 
middle of the 17th century. Its stem grows about 
a foot high; its leaves resemble those of honey- 
wort ; and its flowers have a greenish-yellow col- 
our, and grow in spherical heads at the extremity 
of the shoots, and appear in June and July. Its 


| 
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pular notice. 

CUMMINGIA. A genus of superbly-flowering, 
bulbous-rooted, Chilian plants, of the asphodel 
tribe. The campanulate species, C. campanulata, 
was introduced to Britain about twenty-three 
years ago; but is regarded by some botanists as 
a Conanthera. Its leaves are grassy; its stem 
grows to the height of nine or ten inches; and 
its flowers have an elegantly bell-shaped form 
and a beautiful blue colour, and bloom from July 
till November.—Two very handsome, winter- 
flowering species, of about the same height of 
stem and with the same general colour of flower 
as the preceding, C. tenella and C. trimaculata, 
were introduced in 1829. 

CUNNINGHAMIA. A very beautiful and 
nearly hardy, evergreen, ornamental tree, of the 
coniferous family. It is a native of China, and 
was introduced to Britain in 1804. It furnishes 
an awkward instance of the want of proper un- 
derstanding among botanists in adjusting the 
nomenclature of their science; for it figures va- 
riously as Pinus lanceolata, Belis gaculifolia, Au- 
racaria lanceolata, Cunninghamia sinensis, and 
Cunninghamia lanceolata ; but it may now be re- 
garded as having chosen the last of these names, 
and as constituting a genus of itself. Its stem 
usually attains a height of about 20 feet; its 
branches, foliage, and general appearance, closely 
resemble those of the altingia division of the au- 
racarias; and its leaves are lanceolate, stiff, and 


| pungent, and, in the mature years of the plant, 


collect into cones. It closely approaches the 
Norfolk-Island pine in supereminence of dendri- 
tic beauty ; and, in spite of much difficulty of pro- 
pagation and.some tenderness of habit, has al- 
ready found its way into very numerous British 
collections. It requiresa light soil, and succeeds 
in the open air, not only in the south of England, 
but in sheltered situations in the vicinity of 
Edinburgh. The grand difficulty in propagating 
it is to make it throw up a vigorous leader, or 
to assume the habit of a tree, from a rooted 
cutting; but this difficulty can, in every case, 
be overcome. Its shoots, as soon as it is well 
established, should be bent into horizontal posi- 
tion, and fastened down with pegs; and if the 
leading shoot which then arises should, after a 
year or two, relax its upward growth and become 
bushy, it also must be bent down and confined 
with pegs; and by this management a good stem- 
shoot is certain to be obtained. 

CUNONIA. A genus of plants constituting the 
type of the natural order Cunoniaceze. This 
order was formerly included in the Saxifrageee ; 
and its flowers have the same construction as 
those of the Saxifragez, but, instead of being 
loosely arranged, are either racemose or densely 
spiked. Its leaves are opposite, and, in most in- 


stances, pinnated ; and the colour of its flowers is 
It consists of trees and 


either red or white, 
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shrubs, and belongs principally to Southern 
Africa and the warmer parts of South Amer- 
ica. The bark of some of its species pos- 
sesses much tannin and is very astringent. Not 
more than about a dozen species have been in- 
troduced to Britain; and these are distributed 
among the genera cunonia, callicoma, ceratope- 
talum, bauera, and weinmannia. Only one spe- 
cies of the genus cunonia, C. capensis, is known 
in the gardens of Britain; and this is an orna- 
mental, evergreen, white-flowering, Cape-of-Good- 
Hope tree, of naturally about 25 feet in height, 

CUPANIA. A genus of beautiful, evergreen, 
tropical shrubs and trees, of the soap-berry tribe. 
Seven or eight species have been introduced to 
the hothouses of Britain, from Mexico and both 
of the Indies; and about as many more have 
been scientifically described. The introduced 
species carry white flowers, and vary in height 
from two to eight yards. 

CUPHEA. A genus of very beautiful exotic 
plants, of the salicaria tribe. Upwards of a dozen 
species have been introduced to British gardens; 
and nearly a score of additional species have been 
botanically described. Five of the introduced 
species are half-hardy annuals; and most of the 
others are hothouse, evergreen undershrubs. The 
flower of each species is very irregular in con- 
figuration, and has a spur or protuberance at the 
posterior base of the calyx; and the seed-vessel 
is correspondingly curious.—The lance-leaved 
species, C. lanceolata, is a native of Mexico, and 
was introduced to Britain in 1796, and, after be- 
coming lost, was recently reintroduced. Its root 
is annual or biennial; its stem is erect, cylindri- 
cal, branching, and purple; its leaves are oppo- 
site, lanceolate, obtuse, entire, and two inches 
long; and its flowers are solitary and peduncu- 
late, and have an imposing appearance and a 
beautiful purple violet colour,—and each has four 
petals at top like a pansy, and four small ones at 
bottom. The whole plant is profusely clothed 
with soft clammy purple hairs, and emits a pow- 
erful balsamic odour., It was formerly treated as 
a stove plant, but it now grows and matures its 
seeds in the open border.—The very clammy spe- 
cies, C. viscosissuma, is a purple-flowered annual, 
of about a foot in height, introduced from Amer- 
ica, seventy yearsago. The procumbent species, 
C. procumbens, is a pale-purple-flowered annual 
of about a foot in height, introduced from Mexico 
in 1816. The silene-like species, C. selenovdes, is 
a bluish-flowered annual, of about two feet in 
height, introduced in 1836.—The hairy species, 
C. strigillosa, is a neat-growing stove plant, intro- 
duced in 1844. Its leaves are oval heart-shaped, 
and of a lively green colour; and its flowers are 
tubular,—and when grown in a stove are yellow- 
ish,—but when grown in a cooler temperature, 
are vermilion-coloured on the exposed side, and 
yellow beneath. 

CUPRESSUS. See Cypress. 

- CURAGUA. See Inpran Cory. 
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.CURB. A disease in the limbs of the horse 
It consists in an extension of the ligaments of 
the hock; it sometimes is partly or perhaps 
wholly occasioned by the kind of distortion or 
malformation in the limbs popularly termed 
“sickle hams;” but it is more frequently caused 
by violent jerking of the ligaments of the hock, 
or of the sheath of the tendons passing down- 
ward from them, in leaping, rearing, kicking, or 
sudden and excessive straining. ‘The lameness 
connected with curb is in some instances consid > 
erable, in most somewhat inconsiderable, and in 
all such as to constitute a greater or less de- 
gree of unsoundness. The proper treatment of 
it is the same as that of other ligamentary ex- 
tensions. 

CURCULIGO. A genus of tender, evergreen, 
herbaceous, ornamental plants, of the hypoxis 
tribe. The name curculigo is formed from a 
word signifying “a weevil,” and alludes to the 
beetle-like shape of the seeds. The orchis-like 
species, C. orchioides, is a native of India, and 
was introduced to Britain about 25 years ago. 
It grows 6 or 8 inches high, and carries a yellow 
flower in June and July. Its tuberous and 
wrinkled root has a somewhat bitter and muci- 
laginous taste; and is prescribed, by the Hindoo 
physicians, in the form of electuary, for purify- 
ing and sweetening the blood. Five or six other 
species, varying in height from a few inches to 
upwards of a yard, and all carrying yellow flow- 
ers, have been introduced from India and the 
Cape of Good Hope. 

CURCUMA. See Turmeric. 

CURD. The coagulum of milk, comprising its 
caseous ingredients, and constituting the mate- 
rial for cheese. See the article Currss. Curd, 
as obtained either by the natural souring of 
milk, or by the chemical action of rennet, or of 
an intermixed acid, is a white, insipid, odourless 
substance, soluble by alkalies, insoluble in water, 
and convertible by alcohol into a very fetid mat- 
ter, of the colour and consistency of spermaceti. 
Nearly the whole of the curd of milk may be 
completely separated from the whey by means of 
steady and prolonged heat at the boiling point of 
milk. “Tt still,” says Dr. Thomson, “retains its 
sweet taste; but much of the milky flavour is 
dissipated. If it be now evaporated over the 
steam-bath, it deposits a number of crystals of 
sugar of milk. Towards the end of the evaporation, 
some crystals of chloride of potassium, and some 
of common salt, make their appearance. Ac- 
cording to Scheele, it contains also a little phos- 
phate of lime, which may be precipitated by am- 
monia. * * ‘The sugar of milk constitutes, at 
an average, about 3'5 per cent., while the saline 
ingredients do not exceed 0°22 per cent. of whey. 
The water, of course, constitutes about 93°3 in 
the 100 parts.” A very good cement for glass 
and china consists of the viscid residuum of the 
filtered and evaporated solution of equal parts of 
curd and alcohol. 
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CURD-BREAKER. 

CURD-BREAKER. An implement or small 
hand-machine for breaking and comminuting the 
curd of skimmed-milk cheeses. It consists prin- 
cipally of a hopper for receiving the curd, a hard- 
wood cylinder studded with teeth, for cutting the 
curd, and a winch for turning the cylinder. It 
is held over a tub, and can be worked by a young 
boy or girl. It admits of being easily taken down 
and reconstructed, so as to undergo frequent in- 
ternal washing. 

CURL. A disease in potato plants. It is de- 
veloped before the plants rise to the surface of 
the ground; and it affects them through all the 
future stages of their existence. The stem of the 
infected plants is puny and stinted; the leaves 
are meagre, sickly, and crumpled; and the tubers 
are small, and, if used for sets, are certain to pro- 
pagate the disease. Curl takes its name from the 
crumpled appearance of the leaves of infected 
plants; and is readily recognised by every pota- 
to-grower in districts which it has at any time 


infested. It has often proved very devastative to 
| potato-crops throughout entire districts of good 


land, in excellent cultivation ; and it has rarely 
or never appeared in some other districts whose 
poor condition might have seemed to predispose 
the soil to its attack. 

Curl has been the topic of much ingenious 
speculation, and has been ascribed, by even acute 
and wise observers, to a great diversity of causes. 
Some writers ascribe it to the preying of insects 


| upon the sets and the young stems; others, to 


excessive seed-bearing ; others, to planting at 


either too small or too great depths; others, to. 


the influence of a late, frosty, and otherwise un- 
genial spring; others, to too early planting ; 
others, to too small cuttings; others, to an over- 
ripening of the tubers used for sets; others, to 
the oldness and dryness of the sets; others, 
to the exhaustion of the vital energy of the 
sets by the sprouting of the tubers from which 
they are formed; and others, to some local and 
hereditary but inexplicable influence. Of all 
these causes, the true one appears to us to be the 
diminution of the vital energy of the tubers 
either by over-ripening, by bad-keeping, by 
sprouting, or by too deep planting. The want of 
strength to develop a full healthy plant, is the 
disease itself in embryo; and this is occasioned 
by any circumstance which diminishes the store 
of nourishment contained in the tubers for the 
support of the young plants. See the article 
Buns. 

“No disease,” says Mr. George W. Johnson, 
“appears to me so evidently to arise from im- 
paired vital energy in the plant as the curl. Any 
one can insure the occurrence of this disease, at 
least I have found so in the county of Essex, by 
keeping the sets in a situation favourable to their 


| vegetation, as in a warm damp outhouse, and 


then rubbing off repeatedly the long shoots they 


| have thrown out. Sets that have been so treated, 


I have invariably found produce curled plants. 


CURL. 


Is not the reason very apparent? ‘The vital 
energy had been weakened- by the repeated 
efforts to vegetate ; so that, when planted in the 
soil, their energy was unequal to the perfect de- 
velopment of the parts; for the curl is nothing 
more or less than a distorted or incomplete for- 
mation of the foliage, preceded by an imperfect 
production of the fibrous roots.” He then details 
an experiment which both clearly illustrates and 
strongly confirms his views; and adds, “ Dickson, 
Crichton, Knight, and others have found that 
tubers, taken up before they are fully ripened, 
produce plants not so liable to the curl as those 
that have remained in the ground until com- 
pletely perfected; and I believe, under ordinary 
treatment, this to be the fact, for it is rational. 
The process of ripening proceeds in the potato, 
as in the apple, after it has been gathered ; and 
until that is perfected, it is accumulating vigour, 
shows no appetency to vegetate, consequently is 
not exhausting its vitality,—which is a great 
point, considering the careless mode usually 
adopted to store them through the winter,—for 
this energy commences its decline from the mo- 
ment it begins to develop the parts of the future 
plant. Tubers taken from the soil before per- 
fectly ripe, never are so early in showing symp- 
toms of vegetation. Crichton, Hunter, and 
Young have also agreed, that exposing the sets 
to light and air, allowing them to become dry 
and shrivelled, also induces the curl in the plants 
arising from them. This result of experience also 
confirms my conclusion, that the disease arises 
from deficient vital energy ; for no process, more 
than this drying one of exposure to the light and 
air, tends to take away from a tuber altogether 
the power of vegetating.” 

The means of preventing curl are distinctly 
suggested by the nature of its cause; and some 
of these means will, at the same time, prevent 
other diseases of the potato, and promote the 
general health and vigour of the plants. Tubers 
intended for sets ought to be simply matured and 
not over-ripened ; they ought to be kept, through- 
out the winter and till the time when they are 
wanted, in a condition of dryness, coolness, and 
exclusion from light and air; and if, through 
mismanagement or accident, they be allowed to 
shoot, or even to exhibit decided symptoms of 
begun vegetation, they ought to be rejected from 
the uses of planting. The sets ought to be plant- 
ed immediately after they are cut; and ought to 
be kept from exposure, during even the briefest 
time, to the play of sunshine, to a very high tem- 
perature, or to the current ofa drying wind. The 
manure ought to be regularly spread, and mixed 
with the soil, and not laid along a trench, or put 
in immediate contact with the sets. Potatoes 
ought not to be planted, for a succession of years, 
on the same field or plot; and the tubers used 
for planting ought, every year, or as frequently 
as possible, to be obtained from another kind of 
soil, particularly from a poorer one, than that in 
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CURLEW. 


which they are to be planted. “I have ob- 
served,” says Mr. Crichton, “wherever the seed- 


_ stock is carefully pitted, and not exposed to the 


air, in the spring the crop has seldom any curl; 
but where the seed-stock is put into barns and 
outhouses for months together, such crop seldom 
escapes turning out in a great measure curled; 
and if but few curl the first year, if they are 
planted again, it is more than probable the half 
of them will curl next season.” “ Generally,” 
says another writer, “at the root end of the po- 
tato, or what some call the waxy end, almost 
close by the feeding-string, there is an eye, which, 


| cut by itself, mostly produces a curl, unless it 


has another eye in the cut or set, which other 
eye generally springs first, and stops the former 
from growing; except in the foresaid cut, I re- 


| commend only one eye. By attention to this, this 


season I could show a whole break, and scarcely 
a curl in the whole break; they were early po- 


_ tatoes, which are more given to curl than the 
_ late sorts.’—Memoirs of the Caledonian Horticul- 
| tural Society—The Gardener’s Gazette— Quarterly 
| Journal of Agriculture, Nos. 17, 38, and 42.— 
| Stephens’ Book of the Farm. 


CURLEW. A genus of birds belonging to the 
order Gralle, or waders, and family Limicole, 
whose most remarkable characteristic is, that the 
bill is wholly or partially covered by a soft, sen- 


| sitive skin, which enables them to obtain their 


food from the mud with facility, though unable 
to discover it by sight. The genus is character- 
ized by a very long, slender, almost cylindrical, 
compressed and arcuated bill, having the upper 
mandible longer than the lower, furrowed for 
three-fourths of its length, and dilated and 
rounded towards the tip. The nostrils are situ- 
ated in the furrow, at the base, and are lateral, 
longitudinal, and oblong. The tongue is very 
short and acute. The feet are rather long, slen- 
der, and four-toed; the tarsus is one half longer 
than the middle toe. The fore-toes are connect- 
ed, at the base, by a short membrane, to the 
first joint. The nails are compressed, curved, 
acute, and the cutting edge of the middle one is 
entire. The first primary is the longest; the 
tail, which is somewhat rounded, consists of 12 
feathers. The plumage of the curlew is generally 
dull, being greyish-brown, rusty-white, and black- 
ish, in both sexes, which are similar in size. The 
young bird also differs very little from the pa- 
rents, except that the bill is much shorter and 
straighter. Their favourite resorts are marshy 
and muddy places, in the vicinity of water, over 
which they run with great quickness. They feed 
on various worms, small fishes, insects and mol- 
luscous animals, and are very shy, wary, and 
vigilant of the approach of man. They are mo- 
nogamous, and pass most of their time separate 
fromthe rest of their species. Their nests are 
built on tufts or tussocks in the marshes, and, 
during incubation, both parents assiduously de- 
vote themselves to their charge. 


CURRYING. 


usually four, being much larger at one end than 
the other, or pyriform in shape. The young, as 
soon as hatched, leave the nest to seek their own 
subsistence. At the period of migration, the 
curlews unite to form large flocks, and their 
flight is high, rapid, and protracted. They utter 
a loud, whistling note, easily recognised when 
once heard, but not easy to be characterized by 
description. 

CURRANTS. Red currants and black cur- 
rants are the fruit of well-known shrubs, which 
are cultivated in gardens, and which also grow 
wild, in woods or thickets, in various parts of 
Kurope and America. The utility of all these 
fruits in domestic economy has long been estab- 
lished. The juice of the red species, if boiled 
with an equal weight of loaf-sugar, forms an 
agreeable substance, called currant jelly, which 
is much employed in sauces and for other culinary 
purposes, and also in the cure of sore throats and 
colds. The French frequently mix it with sugar 
and water, and thus form an agreeable beverage. 
The juice of currants is a valuable remedy in ob- 
structions of the bowels; and, in febrile com- 
plaints, it is useful, on account of its readily 
quenching thirst, and for its cooling effect on the 
stomach. This juice, fermented with a proper 
quantity of sugar, becomes a palatable wine, 
which is much improved by keeping, and which, 
with care, may be kept for twenty years. The 
inner bark of all the species, boiled with water, 
is a popular remedy in jaundice, and, by some 
medical men, has been administered in dropsical 
complaints. White and flesh-coloured currants 
have, in every respect, the same qualities as the 
red species. The berries of the black currant are 
larger than those of the red, and, in some parts 
of Siberia, are even said to attain the size of a 
hazel-nut. They are occasionally made into 
wine, jelly, or syrup. The two latter are fre- 
quently employed in the cure of sore throats. 
The leaves are fragrant, and have been recom- 
mended for their medicinal virtues. An infusion 
of them in the manner of tea is very grateful, 
and, by many persons, is preferred to tea. The 
tender leaves tinge common spirits so as to re- 
semble brandy; and an infusion of the young 
roots is useful in fevers of the eruptive kind. 
The dried currants of the shops do not belong to 
this family, but are a small kind of grape. 

CURRY-COMB. A small, hand instrument, 
made of iron, full of small teeth, and used for 
erooming horses. 

CURRYING. The art of dressing cow-hides, 
calves’-skins, seal-skins, &c., principally for shoes ; 
and this is done either upon the flesh or the 
grain. In dressing leather for shoes upon the 
flesh, the first operation is soaking the leather in 
water until it is thoroughly wet; then the flesh 
side is shaved on a beam about seven or eight 
inches broad, with a knife of a peculiar construc- 
tion, to a proper substance, according to the cus- 
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CUTTING. 


be applied. This is one of the most curious and | of Good Hope as the Hassagay-tree. Its usual 


laborious operations in the whole business of | 
currying. The knife used for this purpose is of 
a rectangular form, with two handles, one at each 
end, and a double edge. After the leather is 
properly shaved, it is thrown into the water 
again, and scoured upon a board or stone com- 
monly appropriated to that use. Scouring is per- 
formed by rubbing the grain or hair side with a 
piece of pumice stone, or with some other stone 
of a good grit. These stones force out of the lea- 
ther a white substance, called the bloom, produced 
by the oak bark in tanning. The hide or skin is 
then conveyed to the shade or drying place, 
where the oily substances are applied, termed 
stuffing or dubbing. When it is thoroughly dry, 
an instrument, with teeth on the under side, 
called a graining-board, is first applied to the 
flesh-side, which is called graining; then to the 
grain-side, called bruising. The whole of this 
operation is intended to soften the leather to 
which it is applied. Whitening, or paring, suc- 
ceeds, which is performed with a fine edge to the 
knife already described, and used in taking off 
the grease from the flesh. It is then boarded up, 
or grained again, by applying the graining-board 
first to the grain, and then to the flesh. It is 
now fit for waxing, which is performed first by 
colouring. This is effected by rubbing, with a 
brush dipped in a composition of oil and lamp- 


_ black, on the flesh, till it be thoroughly black: it 


is then sized, called dlack-sizing, with a brush or 


| sponge, dried and tallowed; and, when dry, this 
_ sort of leather, called waxed, or black on the flesh, 
_is curried. The currying leather on the hair or 


grain side, called Glack on the grain, is the same 
with currying on the flesh, until we come to the 


| operation of scouring. Then the first black is 
| applied to it while wet; which black is a solution 


of the sulphate of iron called copperas, in fair 
water, or in the water in which the skins, as 
they come from the tanner, have been soaked. 
This is first put upon the grain after it has been 
rubbed with a stone; then rubbed over with a 
brush dipped in stale urine; the skin is then 
stuffed, and, when dry, it is seasoned, that is, 
rubbed over with a brush dipped in copperas 
water, on the grain, till it is perfectly black. 
After this, the grain is raised with a fine grain- 
ing-board. When it is thoroughly dry, it is 
whitened, bruised again, and grained in two or 
three different ways, and, when oiled upon the 
grain, with a mixture of oil and tallow, it is fin- 
ished. 

CURSONS. Spurs on the stems and branches 


| of apple-trees, currant-buskes, and other fruiting 


ligneous plants. 

CURTISIA. Anevergreen, Cape-of-Good-Hope, 
timber tree, of the staff-tree tribe. It forms a 
genus of itself, and takes for its specific name 
Fagimea ; and this name alludes to the resem- 
blance of its leaves to those of the beech. It is 
knowa among the English population of the Cape 


height is about 30 or 35 feet. It was introduced 
to Britain about the middle of the latter half of 
last century. 

CUSCUTA. See Doppzr. 

CUSTARD-APPLE. See Annona. 

CUSTOMS OF COUNTIKS. See Lzasn. 

CUT. A clean wound, inflicted with any sharp 
instrument. The lips or edges of a cut in a 
horse or in any other large animal ought to be 
placed together by means of tow, ligaments, 
strips of plaster, or other appliances, but ought 
not to be dressed with balsams or ointments. 
The whole art of healing a cut or clean wound is 
to exclude the air from it, and allow it to be un- 
disturbedly dealt with by the mere organism of 
the system. 

CUTANEOUS DISEASES. Diseases of the 
skin of animals. The chief of these which attack 
the animals of the farm will be found noticed in 
the articles Scan, Maneu, Surreit, Hipr-Bounp, 
and Warts. See also the articles Curicue and 
Skin. . 

CUTICLE. The epidermis of plants and ani- 
mals. The cuticle of plants will be noticed in the 
article Eprpermis. The cuticle of animals is the 
outer one of the three layers which constitute 
their skin, and is sometimes popularly designated 
the scarf-skin. It serves as a firm insensible 
covering, not only of the whole body, but of the 
immediately subjacent layers of the rete mucosum 
or web-like mucilaginous suffusion, and of the 
dermis, cutis, or highly organized membrane of 
the true skin. It consists of myriads of thin, 
transparent, microscopic scales, somewhat like 
those of fish : it is attached to the dermis by means 
of papille which run into its substance; and it is | 
separable from the dermis by means of blistering 


ing in the dead body. Its thickness is very dif- 
ferent in different parts of the body; and is cap- 
able, in any one part, of being greatly increased 
by frequent friction or abrasion. | 
CUTTING. A horse’s wounding the inside of 
his fetlock-joint when travelling. The most fre- | 
quent cause of it is the inclined position of the 
toe either inward or outward of a straight line 


He ahaa AL nimple, | 


to the point of the shoulder. When the toe in- 
clines outward, the inner quarter of the hoof is 
generally lower than the outer quarter; so that, 
in order to give the foot a proper position, and to 
prevent cutting, the outer quarter of the hoof 
should be lowered, or the outer branch of the 
shoe made thinner than the inner branch. When 
the toe inclines inward, cutting takes place on 
the inside of the knee, at the lower part of the 
joint ; and this is technically called the speedy 
cut, from its happening upon the trot or the gal- 


lop, and is considered a dangerous unsoundness, 
from its sometimes giving so sudden and violent 
a blow as to bring the animal instantly to the 
ground. The remedies for this are to keep the 
toe as short as possible, and to alter the improper 


in the living subject, and of maceration and boil- | 


| tings. 


CUTTING. 


position of the foot. Whenever cutting is ob- 
served, the precise part of the hoof or shoe which 
occasions it should be promptly and carefully as- 
certained; and this ought to be rasped away as 
much as can be done with safety, and, if neces- 
sary, put out of its noxious position by altering 
the inclinations of the foot in shoeing. Cutting 
is frequently occasioned by mere fatigue or weak- 
ness, and, in consequence, often afflicts young 
horses which are ridden hard over deep heavy 
ground ; and when any risk of it occurs from this 
cause, the exposed part ought to be protected 
with leather or a boot, or, what is far better, the 
animals ought to be allowed rest, ease, and re- 
cruitment. 

CUTTING. A detached part of a twig, branch, 
or shoot of a plant, used for producing a new in- 
dividual. <A piece of willow or of poplar, stuck 


| into the ground, strikes root, forms branches, and 


becomes a tree; and pieces of great multitudes 
of other plants, including many hundreds of the 
shiest and most delicate in our gardens, are com- 
monly used in the same way, for propagating 
their respective species. The probability is, too, 


that if due attention were paid to soil, tempera- 


ture, moisture, age of cutting, season of using it, 
and other circumstances, all plants whatever, 
which form buds, could be propagated from cut- 
The age at which a cutting of any one 
species will strike best or strike at all is matter 
of experiment; but it seems to be invariable or 
to require only befitting circumstances, so that a 
single ascertaining of it becomes a portion of the 
common stock of horticultural knowledge. The 
proper age and circumstances for any untried 
species, also, may be proximately estimated from 
those of the most nearly related or most nearly 
analogous tried species; and so accurately can 
estimates be made, that some experimental gar- 
deners propagate from cuttings of newly-discoy- 


ered and delicate plants almost as successfully as_ 


from cuttings of indigenous and coarse ones, 
and appear to the uninitiated or to bunglers al- 
most as if wielding a magical or thaumaturgic in- 
fluence. Every cutting is merely a group of two 
or more buds or “ eyes,” continuing attached to 
a portion of cortical and woody texture; it pos- 
sesses, In the buds, those embryos of enlargement 
and fructification, which become developed upon 
a parent stock by natural growth, and upon a 
foreign stock by means of the artificial process of 
budding; it possesses, in its portions of cortical 
and woody texture, a natural and living organi- 
zation for taking up liquid nourishment to the 


buds, to sustain and feed them during their pro- 


gress of expansion; and it may possess, also, in 
an attached leaf or two on its upper part, a na- 
tural and living organization for elaborating the 
rising sap, imbuing it with carbon from the at- 
mosphere, and sending it down, in the character 
of cambium, to stimulate and feed the formation 
and growth of roots. But a full and minute view 
of the Oe aa on which a ee 
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becomes a plant, may be obtained by reference to 
our articles ABsorpTIoN, Bup, and Buppine. 

An ordinary cutting contains two buds, the 
one near its lower end, to serve as the rudiment 
of roots, and the other near its upper end, to 
serve as the rudiment of stem and branches. But 
whether it contain only two buds or a greater 
number, it is inserted in the soil quite to the 
vicinity of its uppermost bud; so that only one 
bud may be exposed to the stimulating power of 
light and air, and that the largest possible pro- 
portion of the surface may be immersed in mois- 
ture and darkness, and may there be facilitated 
in the formation of roots. 
considerable difficulty in striking, it is covered 
with a bell-glass, in order that it may be sur- 
rounded with a constantly moist atmosphere, and 
may be protected from the exhaustion of exces- 
sive evaporation; and when it has eminent difh- 
culty in striking, it is set either in pure silex, 
technically called silver sand, or with its lower 
extremity resting on the bottom of the pan or 
flower-pot in which it is placed, in order that it 
may be protected from gorging and internal stag- 
nation by a too plentiful absorption of crude sap. 


In many instances, an entire leaf or a part of a | 
leaf is left attached to the upper extremity of the | 
cutting, in order that it may elaborate the as- 


cending sap, and perform from the outset some 
of the functions of a perfect plant. 

Mr. Niven, the curator of the Dublin Botanic 
Garden, says, in a paper which was read to the 
British Association at Liverpool in 1837, “ There 
appear, exterior to the wood itself,’ or duramen, 


“two perfectly distinct principles; the one pass- | 


ing upwards from the roots to the development. 


of leaves, which I would call the leaf principle, | 


for I find it cannot be changed; and the other 
passing downwards from the leaves to the devel- 


opment of roots, which I would call the root prin- | 


ciple, and which also appears to be equally per- 
manent, 
found in the case of propagating plants from 
cuttings. Each cutting appears to contain within 
itself so much of the two principles, that it only 
requires to be placed under such circumstances 
of atmosphere as will tend to preserve the action 
of the leaves without collapsing, until the de- 
scending principle has had time to ramify itself, 
through their action, into roots; when, by a gra- 
dual removal of the bell-glass, the plant is pre- 
pared to perform its various functions unaided, 
as well as to meet the vicissitudes of a constantly 
changing atmosphere. The one principle, I have 
no doubt, will be found to proceed principally 
from the soil to the expansion of leaves, and the 
other from the combined agency of the atmo- 
sphere to the formation of new wood and roots 
and the extension of the roots.” Mr. Niven’s 
doctrine has been contested; yet it is worthy of 
grave consideration and of experimental testing ; 
and, in so far as it is true, it shows the propriety, 
or rather the necessity, of having as much leaf 


A very satisfactory proof of this is | 


When a cutting has | 


| 
| 


CUTTING-BOX. 


CYCLAMEN. 


or leaves on the upper extremity of every cutting | drical, unbranched trunk, of a,structure and char- 


as can, with the aid of the moisture within a 
bell-glass, be kept from collapsing. 

Cuttings, not only of woody plants, but of many 
herbaceous ones, are capable of being struck in 
water, The process for striking a cutting of 
Nerium oleander in water has long been known ; 


and, though different in some of its phenomena, 


from the processes for some other plants in water, 


will sufficiently illustrate the principles and the | 


general manner of all. The vessel for the cut- 
ting should be a phial of white glass, with a neck 
of at least three quarters of an inch in width, so 
as to permit the removal of the young plant with- 
out much pressure on its newly-formed roots; 
the cutting ought to be of green wood, and taken 
off at some time of the full growing season of 
spring and summer ; and the water should always 
be sufficient in quantity to immerse an inch or 
more of the lower part of the cutting, and should 
be maintained at a temperature of about 70° 
Fahrenheit, either by being kept in a warm room 
exposed to the sun’s rays, or by being plunged 
into a warm bed of leaves, tan, or other calorific 
mass of slowly fermenting vegetable matter. No 
manurial ingredient, not even so much as a little 
moss, should be introduced to the water; and 
the young plant should be withdrawn from the 
phial, and planted in soil as soon as its roots are 
fairly formed. Cuttings of balsams, whether 
small or large, freely strike root in water. Cut- 
tings of melons will strike in water in a very short 
| period,—sometimes so short as three days; and 


| when the plantlets of them are transferred to: 


small pots of heath mould, they produce perfect 
balls of roots in less than a week. Cuttings of 
gloxinias, heliotropes, aloysias, gardenias, melas- 
tomas, thunbergias, salvias, erythrinas, gesnerias, 
turneras, and many other greenhouse plants, 
have all been found on experiment to strike rea- 
| dily in water; cuttings of dahlias have been suc- 
cessfully tried; and probably the cuttings of an 
exceedingly great number of plants would suc- 
ceed. Cuttings struck in soil undergo their 
changes, either of success or of failure, in the 
dark, so that they cannot be observed for the 
purposes of either economy or soil; and some- 
times, after exciting hopes for months, they damp 
_ off and perish. But cuttings placed in water are 
} clearly and instructively observable through all 
the progress of either their decay or their devel- 
opment ; they require no nicety, give no trouble, 
and consume but a minute or so of time in being 
adjusted to their position ; and when they succeed 
at all, they never droop, but grow surely and 
steadily into complete development. 

CUTTING-BOX. A machine for cutting hay, 
straw, haulm, or other kinds of fodder, into small 
pieces. See Cuarr-Currer. 

CYCAS. A genus of curious, economical, sago- 
yielding, tropical plants, constituting, with the ge- 
nus zamia, the natural order Cycadeze or Cyca- 
daceze. The plants of this order have a low, cylin- 


acter partly exogenous and partly acrogenous, and 
they possess the general appearance of palms, the 
foliage of tree-ferns, the inflorescence of gigantic 
equisetums, and the fructification of some kinds 
of cone-bearing trees. Their stems contain con- 
centric layers in the manner of exogens, and at 
the same time secrete a voluminous farinaceous 
pith in the manner of palmaceous endogens; their 
leaves unroll from a single terminal bud in the 
manner of acrogens; and their fruit proceeds 
from their leaves in the manner of ferns, and has 
a peltately-scaly conical structure, in the manner 
of true conifers. All are dicecious; and those of 
the cycas genus are distinguished from those of 
the zamia genus by the botanical characters of 
the female flowers. Nearly thirty species have 
been introduced to the hothouses of Britain ; and 
at least five of these belong to the genus Cycas. 


The revolute species, Cycas revoluta, was brought | 


to Britain from China about 110 years ago; and 
has, within the last twenty years, been in’several 
instances brought to flower. A plant of it which 
flowered in 1837 was purchased for the Royal So- 
ciety of Horticulture at the price of fifty guineas, 
and exhibited for a short period at the Egyptian 
Hall. Another plant of it which flowered in 1828, 
at Cally in Kirkeudbrightshire, and which pro- 
bably was the first that ever flowered in Britain, 
is supposed to have been upwards of 40 years 
old. Its stem was 18 inches high and 30 inches 
in circumference ; its fan of leaves comprised 36 
long feathery-looking fronds, and 27 feet in cir- 
cumference; and its catkin rose vertically from 


the apex of the stem, measured 34 inches in 


height and 15 inches in maximum circumference, 
and was set round, in a regularly imbricated 
manner, with about 1,500 scales. All the species, 
but particularly C. revoluta and C. circinalis, the 
latter introduced to Britain from India in 1700, 
produce from their pith a coarse kind of sago, 
and are frequently, though quite improperly, de- 
signated sago palms. 

CYCLAMEN. A genus of tuberous and bul- 
bous-rooted beautifully-flowering plants, of the 
primrose tribe. The ivy-leaved species, C. heder- 
efolium, is a native of Italy, Austria, and other 
parts of continental Hurope, and now grows wild 
on banks and by the side of hedges in some parts 
of Britain. Its root is orbicular, compressed, 
and comparatively large; its flowers rise imme- 
diately from the root, with long fleshy footstalks,. 
and have a purple colour, and appear in August 
and September ; its leaves are numerous and an- 
gularly cordate, marked with black in the middle, 
and about 6 or 7 inches long, and they rise im- 
mediately from the root, begin to appear soon 
after the evolution of the flowers, continue to 
grow during all the winter and the spring, and 
begin to decay in May, and are entirely dried up 
in June; and after the flowers have fallen, the 
footstalks twist up like a screw, enclosing the 
germen in the centre, lying close to the ground 
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CYCLOBOTHRA. 


among the leaves, and there protecting the ger- 
men till it becomes ripe at the time of the final 
decay of the leaves. A variety of this species has 
white-coloured flowers. Nine other species, ezw- 
Topeum, vernum, coum, repandum, persicum, lati- 
folium, neapolitanum, linearifolium, and rbericum, 
are cultivated in gardens; but all have a height 
and habits similar to the ivy-leaved species and 
the crocuses; and they differ from one another 
principally in the form and appearance of the 
leaf, and in the colour and fragrance of the flower. 
The most common are coum and europzeum ; and 
the most beautiful, or at least the most diversi- 
fied, is persicum. Cyclamens deserve a promi- 
nent place in every garden which has warm bor- 
ders or the convenience of frames; for not only 
are they handsome in themselves, but they afford 
a constant succession of bloom, and enliven the 
winter as profusely as the spring or the summer, 


_ C. vernum begins to bloom in November, and C. 
| coum about the end of December; and both of 


these continue in flower during several months. 
C. persicum, comprising five very distinct vari- 
eties, can be made to bloom from October till 
June; C. europzeeum comes into flower in the 
latter part of June; and C. hederzefolium fills up 


' the interval between the last and C. vernum. 
| The seeds of all the species require to be sown as 
soon as they are ripe. 


The root of C. europzeum 
is the principal food of the wild boars of Sicily, 
and hence is popularly called sow-bread. Great 
acridity exists in both the root and the leaves of 
C. europeeum; and a considerable degree of the 
same property resides in some of the other spe- 
cies. 

CYCLOBOTHRA. A genus of very beautiful, 
tuberous-rooted plants, of the tulip tribe. It 
was constituted by Mr. Sweet out of the purple 
and the bearded species of fritillary; and it now 
includes the plant which was formerly called 
Calochortus elegans, and two recently discovered 
Californian plants, the one white-flowered and 
the other yellow-flowered, and both about a foot 
high. It partakes the splendours of both Calo- 
chortus and Fritillaria. Its name signifies ‘a cir- 


| cular pit, and alludes to a nectar-holding hollow 
|| in each petal of its flowers. 


CYCLOID. The line described by a moving 
wheel. Imagine a circle which is rolled perpen- 
dicularly along a straight line, till the point first 
at rest is brought to rest again, after an entire 
revolution. The curve, thus described by this 
point, is called a cyclozd, because every point in 
the circumference of a revolving wheel describes 
a similar curve. The circle is called the gener- 
ating circle; the line on which it is described, 
the base of the cycloid. The length of the cycloid 
is always four times the diameter of the gener- 
ating circle, and its area three times the area of 
this circle. This line is very important in the 
higher branches of mechanics. 

CYCNOCHES. A genus of ornamental, epi- 
phytous plants, of the orchis tribe. Loddiges’ 


CYDER. 


species, C. Loddigesti, was introduced to Britain 
from Surinam in 1830; and is one of the most 
remarkable of the very interesting orchidaceous 
group. Its pseudo-bulb is elongated, cylindrical, 
from 8 to 12 inches long, ashy grey, clustered, 
articulated, sheathed with the bases of former 
years’ leaves, and terminating with a leafy crown; 
its leaves are sharply lanceolate, membranaceous 
and striated; and its scape rises from near the 
top of the pseudo-bulb, and bears many large, 
imposing, and singularly-shaped flowers. The 
two lateral sepals are sharply-lanceolate, and 
have a greenish colour, with transverse brown 
blotches; the lateral petals are larger, spotless, 
falcate, and decurved ; the lip is lanceolate, thick, 
and fleshy, and, in the rarest variety, has an 
ivory-white colour, tipped with green; the claw 
is spotted with red; and the column is deep 
purple, remarkably long and slender, gracefully 
curved in the manner of a swan’s neck, and sug- 
gesting, by this last character, the name Cyc- 
noches, which signifies ‘a swan’s neck,’ and has 
been popularly translated ‘swanwort.’ The 


flower has the additional recommendation of | 


being very fragrant. Two other species were 
introduced previous to 1840. 

CYDER. A liquor made from the juice of 
apples. The quality of this popular beverage 
depends principally on the following particulars, 
viz,—l. kind of fruit; 2. condition of the fruit 


when ground; 3. manner of grinding and press- | 


ing; 4. method of conducting the requisite fer- 
mentation, and precautions to be taken against 
its excess. 

1. The characteristics of a good cyder-ap- 
ple are, a red skin, yellow and often tough and 
fibrous pulp, astringency, dryness, and ripeness 
at the cyder-making season. Mr. Knight asserts, 
that, “ when the rind and pulp are green, the 
cyder will always be thin, weak, and colourless ; 
and when these are deeply tinged with yellow, 
it will, however manufactured, or in whatever 
soil the fruit may have grown, almost always 
possess colour and either strength or richness.” 
It is observed by Crocker, in his tract on ‘ The 
Art of making and managing Cyder,’ that the 
most certain indications of the ripeness of apples 
are the fragrance of their smell, and their spon- 
taneously dropping from the trees. When they 
are in this state of maturity, in a dry day, the 
limbs may, he says, be slightly shaken, and partly 
disburthened of their golden store; thus taking 
such apples only as are ripe, and leaving the 
unripe longer on the trees, that they may also 
acquire a due degree of maturity. Mr. Buel ob- 
serves, that “the only artificial criterion em- 
ployed to ascertain the quality of an apple for 
cyder, is the specific gravity of its must, or un- 
fermented juice; or the weight compared with 
that of water. This, says Knight, indicates, with 


very considerable accuracy, the strength of the | 
future cyder. Its weight and consequent value | 


are supposed to be increased in the ratio of the 
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922 CY DER. 
increase of saccharine matter.” Mr. Knight says 
that the strongest and most highly-flavoured 
cyder which has been obtained from the apple, 
was produced from fruit growing on a shallow 
loam, on a limestone basis. All the writers on 
the subject seem to agree that calcareous earth 
should form a component part of the soil of a 
cyder-orchard. Coxe says the soil which yields 
good wheat and clover is best for a cyder- 
orchard. Mr. Buel states, “ My own observation 
would induce me also to prefer a dry and some- 
what loose soil, in which the roots destined 
to furnish food for the tree and fruit may pene- 
trate freely, and range extensively in search of 
nutriment.” 

2. Condition of the fruit—Fruit should be used 
when it has attained full maturity, and before it 
begins to decay. The indications of ripeness we 
have above stated. Hach kind of apple should 
be manufactured separately, or, at least, those 
kinds only should be mixed which ripen about 
the same time. Mr. Buel says, “ The apples 


| should ripen on the tree, be gathered when dry, 


in a cleanly manner, spread in an airy, covered 
situation, if practicable, for a time, to induce an 


| evaporation of aqueous matter, which will in- 


crease the strength:and flavour of the liquor, 


3. Grinding, Sc.—The apples should be re- 
duced, by the mill, as nearly as possible to a 


_ uniform mass, in which the rind and seeds are 


scarcely discoverable, and the pomace should be 
exposed to the air. Knight ascertained, by ex- 


to the operation of the atmosphere for a few 


spheric air, he ascertained the accession to be 
oxygen, which, according to Lavoisier, consti- 
tutes 64 per cent. of sugar. For fine cyder, he 
recommends that the fruit be ground and pressed 
imperfectly, and that the pulp be then exposed 
24 hours to the air, being spread and once or 


twice turned, to facilitate the absorption of oxy- 
gen; that it be then ground again, and the ex- 


pressed juice be added to it before it is again 
pressed. A grater cyder-mill was presented by 


_ J. BR. Newell, of Boston, at an exhibition of the 


Massachusetts agricultural society. in the autumn 
of 1828, It is thus described :—* It has a wooden 
cylinder, upon the surface of which nails are fixed: 


_ the heads are sharp upon the edges, and project 
above the cylinder about one-eighth of an inch. 
|The apples are filled into a hopper placed over 
_ the cylinder, and led into a narrow cavity at the 


upper side of it. The cylinder is mounted on a 
high frame, its axes being placed in composition 
boxes. A rapid revolution is produced by con- 
necting it with a horse-mill by belts or bands. 


_ The apples are reduced to a fine pomace, grated, 


not pressed. It performed well in the presence 


' and be separated from rotten fruit, and every 
| kind of filth, before they are ground.” 


| periments, that, by exposing the reduced pulp | 
| hours, the specific gravity of the juice increased: 


| from 1,064 to 1,078; and, from the experiment 
| being repeated in a closed vessel with atmo- 


purposes. 


CYMBIDIUM. 


of the committee, and grated a barrel of russet 
apples in 1 minute 34 seconds.” 

4. Fermentation.— The vinous fermentation 
commences and terminates at different periods, 
according to the condition and quality of the 
fruit, and the state of the weather. According 
to Knight, the best criterion to judge of the 
proper moment to rack off (or draw the liquor 
from the scum and sediment), will be the bright- 
ness of the liquor which takes place after the 
discharge of fixed air has ceased, and a thick 
crust. is collected on the surface. The clear 
liquor should then be drawn off into another 
cask. If it remains bright and quiet, nothing 
more need be done to it till the succeeding 
spring; but if a scum collects on the surface, it 
must immediately be racked off again, as this 
would produce bad effects if suffered to sink.— 
Among the precautions used to prevent exces- 
sive fermentation is stwmming, which is fuming 
the cask with burning sulphur. This is done by 
burning a rag impregnated with sulphur in the 
cask in which the liquor is to be decanted, after 
it has been partly filled, and rolling it, so as to 
incorporate the liquor with the gas. A bottle of 
French brandy, or half a gallon of cyder-brandy, 
added to a barrel, is likewise recommended, to 
be added as soon as the vinous fermentation is 
completed. 

CYDONIA. See Quince. 

CYLINDER. The name of a geometrical solid, 
formed by two parallel circular surfaces, called 
the superior base and the inferior base, and a 
convex surface terminated by them. There is a 
distinction between rectangular cylinders and 
oblique cylinders. In the first case, the axis, 


that is, the straight line joining the centre of — 


the two opposite bases, must be perpendicular ; 


in the second, the axis must form an angle with | 


the inferior base. The solidity of a cylinder is 


equal to the product of the base by the altitude. | 


Archimedes found that the solidity of a sphere 


inscribed in an equilateral cylinder, that is, of a | 
sphere whose diameter is equal to the height, | 


and also to the diameter of the base of the cylin- 
der, is equal to two-thirds of the solidity of the 
cylinder. The cylinder is one of those figures 
which are constantly in use for the most various 


CYMBIDIUM. A genus of 


sixty species are known to botanists; and nine or 
ten of these have been introduced to the hot- 
houses of Britain. Two of the introduced spe- 
cies, C. ensifolium and C. sinense, have fragrant, 
brown-coloured flowers, closely resemble each 
other, and have been cultivated in Britain since 
before the close of last century. The xiphium- 
leaved species, C. xiphiifolium, nearly resembles 
these, but has spotless, pallid, greenish flowers. 
The lance-leaved species possesses much beauty. 
The introduced species vary in height from half 
a foot to about a yard. The generic name 


tropical, epiphy- | 
tous, ornamental plants, of the orchis tribe. About. 


a 
ee 


— 


} 


CYMBOPOGON. 


alludes to the boat-shaped form of the label- 
lum. 

CYMBOPOGON. A small genus of grasses, 
of the arundinaceous division. The lemon-grass 
species, Cymbopogon schenanthus, called by Lin- 
neus Andropogon schenanthus, was introduced 
to Britain from India about 60 years ago. It is 
perennial-rooted, grows to the height of 24 or 30 
inches, and has a fragrant smell and an aromatic 
taste. It is popularly known in India as the 
Spice-grass; an infusion of its toasted seeds is 
there given to children, to assist digestion ; and 
the grass itself is sometimes used as a material 
for thatching. Five or six other species have 
been botanically described. 
 CYMINUM. See Cumin. 

CYNANCHUM. A genus of ornamental plants, 
of the swallow-wort order. The acute-leaved 
species, C. acutum, is a native of the south of 
Europe, and was introduced to Britain toward 
the close of the 16th century. Its root is strong, 
creeping, and perennial, and spreads to a consid- 
erable distance; its stems are herbaceous, twist 
about everything near them, rise to the height 
of from 3 to 6 feet, and die to the ground in au- 
tumn ; its leaves are smooth, pointed, and oblong 
heart-shaped, and grow oppositely, by pairs, on 
long footstalks; and its flowers are produced in 
small bunches from the wings of the leaves, have 
a dirty white colour, and appear in June and 
July.—The round-leaved or Montpelier species, 


| C. monspeliacum, was introduced to Britain from 


the south of Hurope about the same time as the 
preceding species; and it closely resembles that 
species in height, habit, florification, and other 
characters, but differs from it in having broad, 
reniform, roundish leaves. Both of these species 


are exceedingly hardy, and will grow in almost 


any soil or situation, and will overrun any small 
plants which are near them; and, on being 
wounded, they emit a milky juice. They are 
readily propagated by autumnal division of 
the root, and require no care.—The. extended 
species, C. extensum, called by some botanists 
Demia exctensa, is a native of India, and was in- 
troduced to Britain about 70 years ago. It is 
an evergreen ligneous twiner of about 4 feet in 
height, and carries white flowers in July and 
August. Its leaves have a disagreeable smell 
and a somewhat nauseous taste; and the juice 
of them is both emetic and aperient, and is used 
in India as a remedy for jaundice.—The twiggy 
species, C. viminale, called by some botanists 
Sarcostemma viminalis, is also a native of India, 
and an evergreen ligneous twiner, and was in- 
troduced to Britain about 115 years ago. It at- 
tains about twice the height of the extended 
species. Its young shoots and tender stems are 
eaten by the Hindoos.—Upwards of 20 other spe- 
cies have been introduced to Britain, nearly one 
half of them hardy and herbaceous, and most of 
the others tropical, ligneous, evergreen twiners ; 
and nearly 30 additional species have been bo- 


CYNOSURUS. 


tanically. described. Some of the introduced 
species have been popularly designated dog’s- 
bane and Montpelier scammony; and their nox- 
ious power over dogs is alluded to in the name 
Cynanchum, which signifies ‘dog-strangler.’ 
aCYNAPIUM. See Foor’s Parsrzy. 
CYNARA. See ArricHoxe and Carnoon. 
CYNODON. A genus of grasses, of the sub- 
terminally spiked division. The dactylon spe- 


cies, C. dactylon, is an indigenous, perennial- 


rooted, creeping weed, of about a foot in height ; 
but is rare in England, and does not occur in 
Scotland. A variety of this species, called In- 
dian doob-grass, C. d. Indica, has been proposed 
for cultivation as an agricultural grass; but it is 
annual in habit, and does not attain the height 
of the normal plant. Four annual species of lit- 
tle interest have been introduced from India, 
St. Helena, and North America; and five or six 
other species are known to botanists. The name 
cynodon signifies ‘ dog’s-tooth.’ 

CYNOGLOSSUM. See Hownn’s-Tonauz. 

CYNOSURUS, — popularly Dog’s-Tail Grass. 
A genus of grasses, of the division with many- 
flowered panicles. Their panicles are spiked; 
their spikelets contain four or five florets; their 
florets are longer than their glumes; and they 
have a pinnatifid or deeply cut Hee attached to 
the base of each spikelet. 

The crested species, Cynosurus cristatus, is one 
of the indigenous, agricultural grasses of Britain. 
It grows wild both on dry pastures and on wet 
clayey soils; it makes luxuriant growths on ir- 
rigated meadows; and, both as a natural and as 


a cultivated grass, it is perfectly free from fasti- | 


diousness, and possesses a very ample‘range of 
adaptation. Its root is fibrous and perennial; 
its culm is erect, and about 18 or 24 inches high; 
its leaves are short and somewhat narrow, and 
taper to a point; the pinnatifid leaves of its 


spikelets are much longer than the spikelets | 


themselves; and its spikelets are beardless, and, 
together with their appendages, grow wholly on 
one side of the panicle. Its culms are not eaten 
by cattle, and may be seen, on even well-grazed 
pastures, standing untouched till autumn, and 
ripening their seeds; but its root-leaves are 
greedily eaten by cattle, by horses, and particu- 
larly by sheep, and are produced in comparative: 
profusion. In the Woburn experiments, on ma- 


nured brown loam, it yielded, per acre, at the 


time of flowering, 6,125 lbs. of green produce, and 
406 lbs. of nutritive matter. It constitutes a 
very considerable proportion of the herbage of 
many of the best sheep pastures, and deserves to 
be extensively introduced to such sheep-walks as 


possess either little or none of it; but it ought | 


never to be more than a minor ingredient in cat- 
tle pastures. It forms a close sward, and has 
rather fine herbage; and hence is well suited 
for bowling-greens and lawns. 

The eruca-formed or linear-spiked species, Cy- 
nosurus erucefornis,—called by some modern bo- 
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CYPERUS. 


tanists Beckmannia eruceeformis—is a native of 
continental Europe, and was introduced to Bri- 
tain about 70 years ago. It is an annual, grows 
to the height of 2 or 23 feet, and flowers in July. 
It thrives best on deep rich loam. An acre of it, 
in the Woburn experiments, yielded, when in 
flower, 6,806 lbs. of green produce, and 366 lbs. 
of nutritive matter—The blue species, Cynosu- 
rus coeruleus, now called by some botanists Sesle- 
via cerulea, is perennial-rooted, and grows wild 
in the fields of Britain. It occurs principally on 
lofty limestone grounds, and seldom has a height 
of more than 12 or 14 inches. It is an early 
spring grass, and resists the withering effects of 
summer droughts; and, on these accounts, it is 
well fitted for upland sheep pasture.—Several 
species are now. assigned to other genera; and 
seven or eight known exotic species have not 
been introduced to Britain. 

CYPERUS. A very large genus of herbaceous 
plants, constituting the type of the natural or- 
der Cyperaceze. This order occupies an inter- 


| mediate place between the grasses and the rush- 


es, and cannot be more correctly designated by 
Some 
of the cyperaceze have a rush-like appearance ; 
others are altogether sedges; and others have 
an intermediate character. All differ from the 
grasses in the mode of developing their gluma- 
ceous flowers, in having the sheath which envel- 
opes the lower part of the leaves closed up, and 
in possessing comparatively trifling value either 
as herbage or for economical adaptations. They 
possess trivial interest to the farmer, only occa- 
sional interest to the economist, and no interest 
whatever to the florist or the landscape gardener. 
A few are medicinal; two or three are esculent ; 
and some serve for mattings, thatchings, and 
similar purposes; but the enormous majority are 
sheer, vile weeds, evoking the enterprise and in- 
dustry of man for their extirpation, or serving at 
best to impart a hue of verdure to some barren 
marshy tracts where no better green thing will 
grow. About 300 species are either indigenous 
in Britain, or have been introduced from foreign 
countries, into our botanical collections, as curi- 
osities; and all these are distributed into 25 
genera, the chief or most interesting of which 
are cyperus, carex, papyrus, and eriophorum. 
The genus Cyperus has entire-sheathed leaves, 


_ two-rowed imbricated spikelets, and a deciduous 


style. It comprises two indigenous species, about 
50 introduced exotic species, and about 250 un- 
introduced known exotic species——The long cy- 
perus, C. longus, grows wild in the marshes of 
England, but is not common. Its root is peren- 
nial, long, somewhat creeping, and very aromatic 


_ and astringent; its stem is green, principally 


bare, and about 3 feet high; its radical leaves 
are grass-like, bright green, narrow, and about a 
foot in length; and its flowers have a brown 
colour, are produced from among two or three 
small leaves at the top of the stem, and appear 
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in July.— The brown species, C. fuscus, also 
inhabits English marshes, but is merely an- 
nual, Its root is simply and numerously fibrous; 
and its stem attains a height of only 6 or 7 
inches. | 

The esculent-rooted species, or rush-nut sedge, 
C. esculentus, is a native of the south of Europe, 
and was introduced to Britain near the close of 
the 16th century. Its roots are tuberous and | 
about the size of pease, and, when eaten raw, 
have a taste somewhat similar to that of filberts, 
but are somewhat sweeter and more heating; its 
stems have a height of only 12 or 14 inches; and 
its spikelets are elongated, pointed, and rather 
distant. It grows readily on moist, light, rich 
soils; and is cultivated in the south of .Hurope 
for the sake of its tubers, which are eaten both 
raw and boiled.—Another esculent and tuberous- 
rooted species, C. geminatus, was discovered, in 
the southern part of continental India, by the 
late Dr. James Anderson, and was recommended 
by him to the notice of Europeans as a plant 
which might probably prove of considerable 
value. It grows in sandy and somewhat arid 
situations near the sea; it is the common food 
of the natives of some parts of the south of India, 
during seasons of scarcity; and it yields a plea- 
sant and nutritious farina, which makes a pud- 
ding of taste and flavour somewhat similar to 
one made of sago. 

The root of the rush-leaved species, C. junct- 
folius, is fibrous, with small bulbous extremities, 
and is used in the form of decoction, in India, as 
a gentle diaphoretic and diuretic, and as a remedy, 
for fevers and for tendency to dropsy.—The per- 
ennial hairy portion of the lower part of the 
stem of O. stoloniferus, is, in India, dried, and 
combined with certain oils into a fragrant lini- 
ment for the head, or reduced to powder and 
given internally as a purifier of the blood—The 
stems of the mat-rush, C. textilis, are a chief 
material of the common floor-mats of India.— 
But no one of the four species which we have 
named as possessing economical value in India, 
seems to have been introduced to Britain. 

CYPRESS,—hbotanically Cupressus. A genus 
of trees, constituting the type of the suborder 
Cupressinz, in the Coniferous order. This sub- 
order comprises the genera cupressus, Juniperus, 
thuja, callitris, and dacrydium ; and has at pre- 
sent, within Great Britain, about forty species, 
—all ligneous evergreens, most of them sombrely 
ornamental, and a considerable proportion tall, 
imposing, solemn - looking timber - trees. The 
genus cupressus comprises twelve known species; 
three of which have been long cultivated in Great 
Britain, and five introduced since the commence- 
ment of the present century. It belongs to the 
class Moncecia, and the order Monadelphia of 
Linnzeus. Its male inflorescence is an imbricated 
catkin, with one-scaled calyx, and four sessile, 
afilamentous anthers; and its female inflorescence 
is a subconical catkin, changing to a strobile, with 
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| grounds. 
| panded and less regular head than the upright 
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a one-flowered scale calyx, two concave pointed 
stigmas, and an angular seed or nut, 

The common cypress, Cupressus sempervirens, 
is a native of Candia, Italy, Spain, and Portugal, 
and was introduced to Britain about the middle 
of the 16th century. Its leaves are imbricated, 
much united to the branchlets, somewhat keel- 
shaped, the older ones sharply-pointed and diver- 
gent, and the younger ones flattened and close; 
and its cones grow on the sides or extremities of 
the branchlets, are small and orbicular, and have 
scales which, before being ripe, are thick, green, 
and fleshy. Three varieties of it, so well defined 
as to have been frequently regarded as distinct 
species, have long been in cultivation,—the up- 
right, the spreading, and the small-fruited. The 
upright variety is a most elegant plant, and de- 
serves far more favour than it has yet received. 
It usually attains a height of about 20 or 25 feet; 
it lives to a great age; it grows quite erect; it 
has an obeliskal or oblongly conical outline, and 
a dark-green, sombre, and somewhat grotesque 
foliage; and it is well adapted by its outline for 
a place near houses, walls, or bridges with pre- 
vailingly horizontal lines, and by its solemn ap- 
pearance, and dark, evergreen, imbricated foliage 
for prominent situations in all sorts of burying- 
The spreading variety has a more ex- 


variety ; but, though inferior to it for ornamen- 
tal purposes, is superior for the economical value 
of its timber. It abounds in the Levant, and is 
there regarded as both a very common and a 
very valuable timber-tree. The wood of both 
varieties is dark or brownish red, possesses an 
agreeable sweetish fragrance, and makes an ex- 
ceedingly durable resistance to both the animal 


and the chemical causes of the usual decay of 


timber. The small-fruited variety is still more 
spreading and irregular in its boughs than even 
the spreading variety. Ifallowed plenty of room, 
and not interfered with when growing, it will 
feather itself with branches and foliage from top 
to bottom. It attains about the same height as 
the upright variety, and has a massively and 
sombrely ornamental appearance, either when 
growing alone upon a lawn, or when grouped 
with other trees in a clump. 

The thuya-like cypress, arbor-vite-like cypress, 
small blue-berried cypress, American cypress, 
American white cypress or white cedar, Cupressus 
thuyoides, called by Richard Thuja sphcroidea, is 
a native of Canada, Maryland, and other parts of 
North America, and was introduced to Britain 
in 1736. Its stem grows in its native country 
to the height of 70 or 80 feet, but usually attains 
in Britain a height of only about 10 or 15 feet ; 
its branches stand two ways, and are pretty 
numerous; its head is massive and regular; its 
leaves, though small, are imbricated like those 
of the arbor-vitee, and have a lighter or browner 
tint of green than those of the common cypress ; 
and its cones are globular, bluish or dark brown, 
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about a quarter of an inch in diameter, and pretty 


similar in appearance to the berries or cones of 
juniper, and are produced in great plenty all over 
the plant. Most plants of it in Britain are raised 
from cuttings, and have a strictly shrubby char- 
acter; but even these are highly ornamental in 
almost every kind of situation in which they can 
be grown. Plants raised from cones, and grown 
in moist soil, attain a comparatively great height, 
but are exceedingly tardy in growth. Trees of 
this species, soaring to the altitude of 70 or 80 
feet, but rarely having a girth of more than three 
yards, compose great masses of forest, in the salt- 
marsh maritime districts of Maryland, Virginia, 
and New Jersey. The timber is soft, light, and 
fine-grained, has a rosy tint and a strong aromatic 
fragrance, and, if properly seasoned and managed, 
is exceedingly durable. It is used for shingles, 
for boat-wood, and for almost all the manufacture 
of the cooperage. So profusely and distinctively 
is the timber employed in the last of these ways, 
in Philadelphia, as to have given the name of 
cedar-coopers to an entire class of mechanics ; 
and all the smaller trees, by having their trunks 
and chief branches split in two, are used by the 
farmers in the neighbourhood of the cedar-forests 
for making exceedingly durable field-fences and 
rails. 


The Portugal cypress or cedar of Goa, or cedar | 


of Busaco, Cupressus lusitanica, called by Lamarck 
Cupressus glauca, was introduced to Britain from 
Goa in the latter part of the 17th century. It 
possesses a conical outline till it attains its fell 
height ; and it then acquires a flattened or 
spreading top, and has large, spreading, and 
beautifully pendant branches. Its fronds or 
branchlets are thin, slender, and divergent ; its 
leaflets are four-rowed and densely imbricated, 
and have a light green colour; its male flowers 
are yellow, ovate, terminal, and numerous; and 
its cones are suborbicular and about one-third of 
an inch in diameter, and have but few scales, and 
these thick and recurved. It takes the popular 
names of Portugal cypress and cedar of Busaco, 
from the circumstance of its being extensively 
grown in the vicinity of Busaco in Portugal_—. 
The species of cypress introduced to Britain since 
the commencement of the present century, are 
the southern or slender-branched, C. australis, a 
somewhat tender plant, 10 or 12 feet high, from New 
Holland; the pendulous, C. pendula, a very beau- 
tiful but rather tender tree, 20 or 25 feet high, 
from Japan; the twisted, C. torulosa, 20 or 25 
feet high, from Nepaul; the berry-shaped, ¢. 
bacciformis, 20 or 25 feet high, from Japan ; and 
the triangular, C. triquetra, 12 or 15 feet high, 
from the Cape of Good Hope.—T'wo species which 
were long raised in British nurseries and grown 
in British shrubberies under the name of cypres- 


ses, are now regarded as not properly akin to any — 


of the genera of the cupressine, and have been 


constituted a genus of the suborder taxinz. See 
the article ScHUBERTIA. : 


| 


CYRTANTHUS. 
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CYPRIPEDIUM. See Lavrzs’ Sctpprr. P 
 CYRTANTHUS. A genus of beautiful, tuber- 
ous-rooted, Cape-of-Good-Hope plants, of the am- 
aryllis order. 
er,” and is expressive of their most striking dis- 
tinguishing feature. Nine or ten species, with 
stems from 10 to 80 inches high, and with floral 
colours of different kinds of red from pink to 
orange, have been introduced to Britain ; and 
may copy be regarded as an allied group to the 
gorgeous genus of amaryllis proper. 

CYSTITIS. See Inrirammarion. 

OYTISUS. A genus of beautifully flowering 
shrubs and small trees, of the genista division of 
the pea family. A number of species formerly in- 
cluded in it are now assigned to six other 
genera; but about fifty known species still belong 
to it, and about forty of these are cultivated in 
Great Britain. Most are natives of the middle 
and southern parts of continental Hurope; nearly 
all are shrubs, and carry yellow-coloured flowers ; 


a considerable ‘proportion are sub-evergreen, and 


four are almost wholly evergreen ; one, the com- 
mon broom, is abundantly indigenous; and all, 
with two partial exceptions, are quite hardy, and 
well fitted to adorn lawns, shrubberies, and gar- 
dens. The beautiful and generally diffused la- 
burnum is the type of the whole, but far exceeds 
them all in size. See the relies Broom and 
Lasurnum. Some have their flowers in terminal 
racemes, and others in axillary or close terminal 
heads; and the former: class. greatly excel the 
latter in beauty. ‘The leaves of all are trifoliate, 
alternate, and stipulate ; ‘their. calyxes are two- 
lipped; and their pods are glandless, compressed, 
and many-seeded. 

The sessile-leaved cytisus, or smooth round- 


leaved cytisus, or trefoil-tree, or base tree-trefoil, 


CO. sessilifolius, is a native of Italy, Spain, and 
France, and was introduced to Britain in the 
former half of the 17th century. Its height, in 
natural growth, is about six feet; its branches 
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Their name means “curved flow-- 
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‘| are round, smooth, brown, erect, and very brit- 


tle; its leaves are small, smooth, shining, and 
nearly of a fine green. colour, and, on some 
branches, they are strictly sessile, while on others 
they have very short footstalks ; and its flowers 
are produced in short, erect, terminal racemes, 
and have a fine yellow colour, and appear in May 


and June, and exist and flourish in such profu- 


sion as almost to cover the whole shrub -with 
bloom. This species is in very general cultiva- 
tion in British gardens as a shrub; but in some 
districts, particularly in the vicinity of London, 
it is sometimes grafted standard-high on the be 
burnum, and it then forms a most symmetri- 
cal, round-headed, luxuriantly-flowering small 
tree. 
The black cytisus, or blackish smooth cytisus, 
C. nigricans, is a native of Austria, Bohemia, 
Spain, and Italy, and was introduced to Britain 
in 1730. Its usual height is from 3 to 6 feet; its 
outline is bushy; its branches are numerous, and 
covered with a brown bark; its young shoots are 
greenish red; its leaves consist of oblong-oval 
folioles, and are dark green above, and paler be- 
low ; and its flowers are produced in long, erect, 
close, terminal racemes, have a beautiful yellow 
colour, and appear in June and July. ‘The epi- 
thet “black,” in its popular name, refers to its 
root.—The purple-flowered species, C. purpureus, 
was introduced from Austria about half a cen- 
tury ago. It grows about 3 or 4 feet high, has a. 
tubular calyx, and blooms from May till August. 
A variety of it, C. p. albiflorus, has white-coloured 
flowers. The white species, C. albidus, is a native} 
of the south of Europe, grows 4 or 5 feet high, 


| carries white flowers, and blooms in June and: 
July. The white-flowered species, O. lewcanthus, 
was introduced from Hungary in 1806, and has 


pale-yellow or yellowish-white flowers. All the 
other species, have yellow flowers ; and many of 
them.are so nearly like one another as scarcely 
if at all to possess any true specific character, | 


